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Criteria Tests

Criterion – B: Forest management provides access to the resource

Consultant's  Initials:
PW

Source: 
CIFOR-BAG



Identification No. in source:
1.1



Final Identification No. (as reported in final list):





B




Class:
Social
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Original Wording: Local management is effective in controlling maintenance of, and access to, the resource.  

Final Wording: Forest management provides access to the resource. 

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3
4

Will it produce replicable results?

(reliable)



N/A
N/A














Diagnostically specific ? (valid)


2
4

Is it applicable for all landowners? 



Yes
Yes














Sensitive?


N/A
N/A

Is it applicable to other areas/ecosystems? (robust)



5
5














Easy to detect, record and interpret?


N/A
N/A

How relevant is this criterion?



5
5














Useable?


3
5





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Forest management guarantees stakeholder’s security and sufficiency of access to resources within and across generations. This relies on the premise that the resources themselves are not depleted or destroyed. The relationship of this criterion to sustainable management is based on three assumptions: 

1) Forests in the North American context are predominantly common pool resources consequently access is a public right;

2) People are more likely to manifest stewardship towards forests from which they derive benefit, and; 

3) People tend to be more willing to sacrifice immediate gain from activities that may degrade resources where they are certain that their children will benefit. 

This criterion was reworded for clarity and to combine elements of CIFOR-BAG principle 1.0. Specifically, the word ‘local’ was removed as the scale of who manages the forest management unit works at multi-scales in the North American context.  The word ‘effective’ was difficult to define at the criterion stage and subsequently was replaced with the word ‘provides’ – a more neutral word. The concept ‘controlling maintenance of’ the resource in the original wording was removed as management activities were included in the CIFOR-BAG criterion 2.0 and in the management criterion CIFOR 1.0, 3.2, 3.3, and 3.4.   As finally worded, we felt the criterion contained implicitly both inter and intra-generational aspects that were included in the original CIFOR-BAG principle 1.0 and CIFOR-BAG criterion 1.1. 

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Colfer, C.J.P., Wadley, R.L., Hartwell, E., and R. Prabhu. 1997. Intergenerational Access to Resources: Developing Criteria and Indicators. Working Paper No. 18, CIFOR, Bogor, Indonesia.

Ostrom, E., 1990. Governing the Commons: The Evolution of Institutions for Collective Action. Cambridge University Press, Cambridge, UK.

Ostrom, E. 1994. Neither Market nor State: Governance of Common Pool Resources in the Twenty-First Century. International Food Policy Research Institute, Washington, DC.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


-

CIFOR – BAG:

-

CCFM:


6.1
5.0

Idaho:


-

GFE:


-

Box G: Geo-Political:
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global
X

X

North America
X

X

Intermountain
X

X

West




Study area
X

X

Tenure
X

X

Site
X

X

Box H: Function:
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition




Perturbation




Not Applicable
x

x

Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

Information for this criteria is relevant to economic criteria with respect to how benefits are allocated. 

Box J:
Final version of Criterion, state only if different to definition in Box A:

Forest management provides access to the resource. 

Criterion – C: Concerned stakeholders have a right to participate in open and meaningful public participation processes in order to influence management.

Consultant's  Initials:
PW

Source: 
CIFOR-BAG



Identification No. in source:
2.0



Final Identification No. (as reported in final list):





C




Class:
Social
Recommendation (after field testing)
Yes

Box A: 

Enter the selected criterion as stated in the source document in this space:
Original:

Concerned stakeholders have an acknowledged right and means to co-manage forests equitably.

Reworded:

Concerned stakeholders have a right to participate in open and meaningful public participation processes in order to influence management.

Box B:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


2
5

Will it produce replicable results? (reliable)



N/A
N/A














Diagnostically specific ? (valid)


3
5

Is it applicable for all landowners? 



Yes
yes














Sensitive?


N/A
N/A

Is it applicable to other areas/ecosystems? (robust)



5
5














Easy to detect, record and interpret?


N/A
N/A

How relevant is this criterion?



5
5














Useable?


3
5





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Forest management units in North American include: publicly owned common pool resources; publicly owned trust lands; and private forest lands. Each type of ownership has associated groups of stakeholders and the ability to use a range of mechanisms for allowing stakeholders to participate in management planning, decision making and operations. For public forests, common pool resource lands, the expectations and thresholds for public involvement are more substantial.  The co-management concept originally included in the CIFOR-BAG 2 definition implies one specific type of participation in management. While co-management is a form of management utilized in some jurisdictions in North America (particularly Aboriginal communities) it is only one of the forms of management. Consequently this criteria was revised such that this concept could be included but not necessarily required. 

Public participation mechanisms are critical to the concept of sustainability for the following reasons: i) local people/stakeholders have valuable local or traditional knowledge about the forest resource that would otherwise be unavailable to managers; ii) forest stakeholders have the potential for both positive and negative effects on local forests, and attention to their interests enhances the probability that the positive effects will prevail; iii) democracies are founded on the notion of participation in governance. In Canada and the U.S., most resource management agencies have a mandate for public participation. In the U.S., a mandate for public participation has been included in legislation such as: the National Environmental Policy Act, the Forest and Rangeland Renewable Resources Planning Act, and the Federal Land Policy and Management Act (Force and Williams, 1989).

Context by Country

In North American, the philosophical and legislative approaches to public participation vary significantly by country. In Canada, mechanisms of public participation that devolve decision-making power or advice to multi-stakeholder groups are the norm. These shared decision-making (SDM) forums have been used for wide ranging land use planning from provincial or national round tables on the environment and the economy to local watershed planning initiatives. As an illustration, in British Columbia, the provincial land and resource management (LRMP) processes have endorsed the concept of shared decision-making and are seeking consensus from multi-stakeholder groups in advisory (e.g., non-binding) decision making. Provincial policy and legislation supports the mandate for, and concepts of: shared decision-making, multi-stakeholder, consensus-oriented processes. The principles of full, open, fair and transparent decision-making are inherent in these processes. The Model Forest program, a federally funded program, consists of joint decision-making groups that work together to make decisions on the model forest land that includes provincial lands, federal lands (including national parks), First Nation’s lands, freehold lands, industrial lands and other ownerships.

In the United States as in Canada, resource management agencies are required to use some form of public participation. For the U.S. Forest Service such requirement is specified in the National Forest Management Act (NFMA) and the National Environmental Policy Act (NEPA). The U.S. Federal Advisory Committee Act (FACA) of 1972 (and the amendments by the Unfunded Mandates Reform Act of 1995) has imposed specific limits to the type or nature of participation that the a federal agency can be involved in. Fear about specialized access by pre-selected groups to decision making processes prompted FACA to limit public involvement to include two-way information sharing only. In contrast to the Canadian scenario, FACA limits public participation such that decision-makers cannot:

· Share decision-making authority;

· Convene a group or a mailing that includes non-government or non-tribal individuals to reach a consensus or make decisions;

· Select members of a group which will give advice;

· Imply that the recommendations will be adopted;

· Operate groups not chartered as advisory boards and involve non-government or non-tribal members where these groups are operating to jointly make binding decisions on Federal lands with taxpayer resources;

· Participate as a member of groups which are making decisions that transcend but include issues under Federal jurisdiction; or

· Participate regularly in co-management collaborative decision-making efforts involving non-Federal entities (USFS, 1998)

While the intent of avoiding backdoor access and undue influence by individual parties on the decision-making process was admirable, we feel that the constraints imposed by FACA on public involvement are not in keeping with the intent of this criteria nor the related principle. 

In Mexico, only four percent of the forested land base is owned by the federal or state governments with the overwhelming majority (60%) owned by Ejido’s or communal ownerships. Ejido managers are required to file forest management plans with the federal government but while a public involvement mechanism is not required it is suggested as a strategy that could be employed. Public involvement types and levels varies across the country from strategies that are beginning to resemble US/Canadian public involvement mechanisms to mechanisms more similar to CIFOR C&I tests from other countries. 

As a result of the differences between the cultural contexts for public involvement between the US, Canada and Mexico, the development of indicators that are robust and sensitive enough to truly identify public participation mechanisms that lead to sustainability and yet sensitive to these contexts is difficult. The indicators proposed for this criteria attempt to bridge this challenging situation. However, it may be appropriate for these countries to develop more specific indicators, or verifiers, in keeping with the intent of these indicators, that are more suited to these different contexts. 

Definitions

Concerned Stakeholders -  Concerned stakeholders include those individuals that have some interest in issues related to forest management. CIFOR narrows the definitions of  these stakeholders through the concept of forest actors meant to include typically local populations and communities. For common pool resource forests the concept of stakeholders is necessarily broader. Substantial debate exists over “which” stakeholders should be counted and whether the proximity of stakeholders to the forest management area (e.g., local stakeholders) suggests they should be counted more. 

Open and Meaningful - Open and meaningful are defined in the public participation literature as processes in which: i) there are mechanisms in place to accept the participation of all those interested in the concept; ii) the intent, procedures and methods by which the results of the participation process is known by participants; iii) the level of involvement in decision making is known by participants. While in non-democratic nations, merely providing a mechanism for public participation would be a substantial move towards sustainability, in participatory democracies the expectations of public participation are much higher. Arnstein (1967) along with other researchers in the public participation literature have defined hierarchies of public participation to categorize the extent to which the participation mechanism is open, meaningful and involves the stakeholder in some level of the decision making process.

For the reasons stated above, this criterion was reworded to focus more closely on the public participation processes instead of specifically on the management practice of co-management. The words ‘open and meaningful’ were added to clarify the concept ‘equitably’ that was included in the original criterion wording. ‘Open’ and ‘Meaningful’ are concepts  of due process referred to frequently in the public participation literature. 

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Arnstein, S.R. 1969. A Ladder of Citizen Participation. Journal of the American Institute of Planners. Vol. 35:216-224. 

CIFOR Methods Testing Team. (1988). Basic Assessment Guide for Human Well-being. Draft,1998. CIFOR, Bogor, Indonesia.

Colfer, C.J.P., Wadley, R.L., Hartwell, E. and R. Prabhu. (1997). Intergenerational Access  to Resources: Developing Criteria and Indicators. Working Paper No. 18, CIFOR, Bogor, Indonesia.

Colfer, C.J.P., and R. Wadley. 1996. Assessing "Participation" in Forest Management: Workable methods and Unworkable Assumptions. Working Paper No. 12, CIFOR, Bogor, Indonesia.

Force, J.E., and K. L. Williams. 1989. A Profile of National Forest Planning Participants. Journal of Forestry. Vol. 87(1). 

USFS. 1998. Public Involvement and FACA. Briefing note on the Federal Advisory Committee Act of 1972 provided by Jeff Foss, Boise National Forest NEPA Coordinator. 

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


1.0
3.2
3.3
3.4

CIFOR – BAG:

-

CCFM:


6.1 
6.2

Idaho:


-

GFE:


-

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
Original

revised


(a)

(j)

Global




North America




Intermountain




West




Study area
X

X

Tenure
X

X

Site









Box H: Function
Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition




Perturbation




Not Applicable
X

X

Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Principle has information value for the following areas/principles:







Ecological /

Biophysical:

-

Social:


-

Economic:

-

Forest Mngt:

-

Yield & harvest:

-

Does not fit:

-

This criteria will provide information on public participation and interest or involvement in management planning or implementation that will be useful for criteria CIFOR 1.0, 3.2, 3.3, and 3.4. As aboriginal involvement in forest management planning has been separated into its’ own criteria information and indicators from this criterion will be useful for CCFM 6.1/6.2.

Box J:
Final version of Criterion, state only if different to definition in Box A:

Concerned stakeholders have a right to participate in open and meaningful public participation processes in order to influence management.

Criterion – D: Policy, planning and institutional framework support sustainable forest management

Consultant's  Initials:
RLL

BH, LL

Source: 
CIFOR



Identification No. in source:
1



Final Identification No. (as reported in final list):





D




Class:
Forest management planning and policy
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Policy, planning, and institutional framework are conducive to sustainable forest management.

Box B: Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3
4

Will it produce replicable results? (reliable)



1
1














Diagnostically specific? (valid)


4
4

Is it applicable for all landowners? 



5
5














Sensitive?


3
3

Is it applicable to other areas/ecosystems? (robust)



5
5














Easy to detect, record and interpret? 


5
5

How relevant is this criterion?



4
4














Useable?


4


4





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

The lack of institutional frameworks tend to lead to single issue  management.  Institutional frameworks provide structure and balance to responsible resource management.  During the 1960's and 1970's everybody wanted to use forestland for something - timber production, recreation, wildlife habitat, and wilderness.  This pressure on the resource resulted in development of procedures and resource policy.  A flurry of legislation was passed to direct management including multiple-use Sustained Yield Act (1960), National Environmental Policy Act (1969), Clean Air Act, the Clean Water Act (1970-1977), and the Endangered Species Act (1973). To encourage responsible management the Idaho Forest Practices Act passed by Idaho legislature in 1974 to assure the continuous growing and harvesting of trees and to  maintain forest soil, air, water, vegetation, wildlife and aquatic habitat.  The Act requires forest practices rules for state and private lands to protect, maintain, and enhance our natural resources.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Forest Practices Handbook, January 1, 1997, Idaho Department of Lands, Coeur d’Alene, Idaho, 133 p.

Idaho Forest Practice Act; Title 38, Chapter 13, Idaho Code

L.S. Davis and K.N. Johnson, 1987, Forest Management, McGraw Hill, 790 p.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:

3.3
3.2
3.4

CIFOR – BAG:
1.2 
1.1 
2.0
3.1 

CCFM:

5.0
6.3
2.0

Idaho:

-

GFE:

-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

Discussion centered on two issues, definition of the word “conducive” and distinction between policy, planning and institutional frameworks.  This led a rewrite of the criteria which utilized the word “support” in place of conducive and the inclusion of policy and planning with the notion of institutional frameworks.

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

Revised


(a)

(j)

Global




North America
X

X

Intermountain
X

X

West




Study area
X

X

Tenure
X

X

Site




Box H: Function:
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
Original

revised


(a)

(j)

Structure
X

X

Function




Composition




Perturbation









Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Principle has information value for the following areas/principles:







Ecological /      

Biophysical:

Endangered species laws, viability

Social:      

Aboriginal rights.

Economic:         

25% funds

Forest Mngt:     

Multiple-use sustained yield.

Yield & harvest:      
Non-declining even flow

Box J:
Final version of Criterion, state only if different to definition in Box A:

Policy, planning and institutional framework support sustainable forest management. This criterion is an enabling condition that supports the overall framework of sustainable forest management.

Criterion – E:  Forest management provides for sustainability of goods and services

Consultant's  Initials:
RLL

BH, LL

Source: 
CIFOR



Identification No. in source:
3.2



Final Identification No. (as reported in final list):





E




Class:
Forest management planning and policy
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
A comprehensive forest management plan is available.

Box B: Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3


Will it produce replicable results? (reliable)



3















Diagnostically specific? (valid)


3


Is it applicable for all landowners? 



5















Sensitive?


3


Is it applicable to other areas/ecosystems? (robust)



5















Easy to detect, record and interpret? 


4


How relevant is this criterion?



3















Useable?


3






















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Forest plans provide overall direction and guidelines towards specific management targets for all resource values.  The central task of applied professional forestry is to take an area of forest land and decide on the flow of outputs and  implement a schedule of treatments.  This is the instrumental act whereby theory and principles are translated into reality.  The plan becomes the empirical validation of forest theory.

Three stategies to regulation are:

1. Area control

2. Volume control
3. Area and Volume control 
Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

L.S. Davis and K.P. Johnson, 1987, Forest Management, McGraw – Hill, 790 p.
Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


3.3
3.4

CIFOR – BAG:

2.0

CCFM:


6.3
5.0
2.0

Idaho:


-

GFE:


-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

To achieve sustainability the first concern is to assure that a management plan has been prepared.  Thus, we rewrote the criterion to make it more specifically oriented to management.  In doing so, we changed the emphasis from having the plan available for comment by stake holders, to one of assuring that the plan is prepared.  The issue of availability should be addressed in CIFOR- BAG 2.0 (Criterion "C").  In making a decision related to "Function" (Box H) we determined that having a plan best relates to "composition  because it constitutes planned patterns of activity.  The implementation of the plan is "function."

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

Revised


(a)

(j)

Global




North America




Intermountain




West




Study area
X



Tenure
X



Site




Box H: Function
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition
X



Perturbation




Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar

information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Principle has information value for the following areas/principles:







Ecological/Biophysical:

-

Social:      


States objectives for all resource values.

Economic:      


Annual allowable harvest estimates.

Forest Mngt: 


Can influence public managem,ent activities.

Yield & harvest: 

Can influence public management activities.

Does not fit:


-

Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – F: The management plan is implemented and effective in moving toward stated goals.

Consultant's  Initials:
RLL

BH, LL

Source: 
CIFOR



Identification No. in source:
3.3



Final Identification No. (as reported in final list):





F




Class:
Forest management planning and policy
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
The management plan is effectively implemented.

Box B: Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3


Will it produce replicable results? (reliable)



2















Diagnostically specific? (valid)


3,2


Is it applicable for all landowners? 



5















Sensitive?


3


Is it applicable to other areas/ecosystems? (robust)



5















Easy to detect, record and interpret? 


3


How relevant is this criterion?



2















Useable?


4






















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

This criterion was rewritten and accepted.  The intent of this criterion is to test for implimentation of planned actions and test the effectiveness of those actions for achievement of desired results.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

N/A

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


1.0
3.2
3.4

CIFOR – BAG:

1.2

CCFM:


6.2
5.0
6.3
2.0

Idaho:


-

GFE:


-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

Implementation of a plan constitutes the “function” aspect of working with forest plans.

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

Revised


(a)

(j)

Global




North America




Intermountain




West




Study area
X



Tenure
X



Site
X








Box H: Function
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
Original

revised


(a)

(j)

Structure




Function
X



Composition




Perturbation









Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Principle has information value for the following areas/principles:







Ecological / 

Biophysical: 

Implementation of plans directly impacts the Ecology/Biophysical arena.

Social:      

There is social concern when actions do not meet plans and objectives.

Economic:      

Economic output can be altered and may not reach expectations when 

actions do not match plans.

Forest Mngt:     

Implementation is forest management.

Yield & harvest:      
Deviations from plans can have positive or negative impacts 

on future yield.

Does not fit:

-

Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – G: An effective monitoring and control system audits management’s conformity with planning

Consultant's  Initials:
RLL

BH, LI

Source: 
CIFOR



Identification No. in source:
3.4



Final Identification No. (as reported in final list):





G




Class:
Forest management planning and policy
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
An effective monitoring and control system audits management’s conformity with planning.

Box B: Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



Original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


4


Will it produce replicable results? (reliable)



4















Diagnostically specific? (valid)


5


Is it applicable for all landowners? 



4















Sensitive?


3


Is it applicable to other areas/ecosystems? (robust)



5















Easy to detect, record and interpret? 


3


How relevant is this criterion?



5















Useable?


4






















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Management theory suggests that continuous improvement can be achieved through the process of implementation and evaluation, with modification as necessary.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:  

Total Quality Management Theory 

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


1.0
3.2
3.3

CIFOR – BAG:

-


CCFM:


5.0

Idaho:


-

GFE:


-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

We felt that a monitoring system to determine whether a forest plan has been implemented or not will be different for the US Forest Service as compared to BCC and IDL.  For both BCC and IDL there will be internal audits and monitoring, while the monitoring system for the US Forest Service might be a public review.  

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are
possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America




Intermountain




West




Study area
X



Tenure
X



Site
X








Box H: Function
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
Original

revised


(a)

(j)

Structure




Function
X



Composition




Perturbation
X








Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between criterion.

The Principle has information value for the following areas/principles:







Ecological /

Biophysical: 

The monitoring/audit will provide feed back for all levels of sustainability

Social:           

as above

Economic:      

as above

Forest Mngt:      
as above

Yield & harvest:      
as above

Does not fit:

-

Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – H: Forest based human health issues

Consultant's  Initials:
RLL, BH,

 PW

Source: 
CIFOR-BAG



Identification No. in source:
3.0



Final Identification No. (as reported in final list):





H




Class:
Social
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Original Wording: The health of forest actors, cultures and the forest is acceptable to all stakeholders. 

Revised Wording: Forest-based health issues are recognized.

Box B: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



Original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3
4

Will it produce replicable results? (reliable)



2
3














Diagnostically specific? (valid)


2
3

Is it applicable for all landowners? 



4
4














Sensitive?


3
3

Is it applicable to other areas/ecosystems? (robust)



5
5














Easy to detect, record and interpret? 


2
4

How relevant is this criterion?



5
5














Useable?


3
4





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Human health itself is a major component of well being. In other nations, people are so dependent on forests that they are best described as forest dwelling. In the North American context, truly forest-dependent communities are increasingly rare and forest dwellers virtually non-existent. As communities and individuals become less dependent solely on forest resources human health is less indicative of forest sustainability. However, some aspects of human health are still closely linked particularly with respect to the health and safety of forest workers and community water supply-related human health concerns. 

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:  

Cofer, Prabhu and Wollenberg. (1995)  Principles, Criteria and Indicators: Applying Ockham’s Razor to the People-Forestry Link.  Working Paper No. 8, CIFOR, Bogor, Indonesia.

CIFOR. 1998. Criteria and Indicator Resource Book. CIFOR. Bogor, Indonesia. 

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


3.2

CIFOR – BAG:

3.0
2.0

CCFM:


6.1
6.2
5.0

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are
possible but care should be taken to determine the primary thrust of the criterion.
Justify:
Original

revised


(a)

(j)

Global




North America




Intermountain




West




Study area
X

X

Tenure
X

X

Site









Box H: Function
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
Original

Revised


(a)

(j)

Structure




Function




Composition




Perturbation




Not Applicable
X

X

Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between criterion.

Information from this criteria provides some useful information for ecological health criteria. Additionally, information from this criteria will be relevant to management criteria (Boise E).

Box J:
Final version of Criterion, state only if different to definition in Box A:

Forest-based health issues are recognized.

Criterion – I: The relationship between maintaining forested ecosystems and human culture and activities is recognized as important

Consultant's  Initials:
RLL, 

BH

Source: 
CIFOR-BAG



Identification No. in source:
3.3



Final Identification No. (as reported in final list):





I




Class:
Social
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
The relationship between forest maintenance and human culture is acknowledged as important.

Box B: Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



Original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3
4

Will it produce replicable results? (reliable)



2
2














Diagnostically specific? (valid)


2
2

Is it applicable for all landowners? 



4
4














Sensitive?


4
4

Is it applicable to other areas/ecosystems? (robust)



5
5














Easy to detect, record and interpret? 


2
2

How relevant is this criterion?



5
5














Useable?


4
4





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Human cultures obtain various commodities and values from forests.  Changes in forest composition and/or access to the forest can have dramatic effects on cultures.  Sustainable forest management to meet the needs of human culture is vital to the survivability of these cultures.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Colfer, Prabhu and Wollenberg. (1995)  Principles, Criteria and Indicators: Applying Ockham’s Razor to the People-Forestry Link.  Working Paper No. 8, CIFOR, Bogor, Indonesia.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:

3.0
2.0
1.2

CIFOR – BAG:
6.1
6.2
5.0

CCFM:

-

Idaho:

-

GFE:

-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

Worked in conjunction with Brad to evaluate.

We both felt this was a very important “C” in the overall scheme of the project.

We combined Criterion “N” (CIFOR-BAG 3.1) with Criterion “I” (CIFOR-BAG 3.1) to make the final version presented in this evaluation.

Box G: Geo-Political
Task Leader: Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
Original

revised


(a)

(j)

Global
X

X

North America
X

X

Intermountain
X

X

West




Study area
X

X

Tenure
X

X

Site









Box H: Function
Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
Original

Revised


(a)

(j)

Structure




Function




Composition
X

X

Perturbation









Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Principle has information value for the following areas/principles:







Ecological /

Biophysical:
-

Social:  

Judgement of “importance” is a social issue based on the values of society.

Economic:
-

Forest Mngt:
-

Yield & harvest:
-

Does not fit:
-

Box J:
Final version of Criterion, state only if different to definition in Box A:

The relationship between maintaining forested ecosystems and human culture and activities is recognized as important.

Criterion – J: Recognize and respect Aboriginal roles in sustainable forest management (Aboriginal Rights, Treaty Rights and aboriginal values)

Consultant's  Initials:
 PW

Source: 
CCFM



Identification No. in source:
6.1 & 6.2



Final Identification No. (as reported in final list):





J




Class:
Social
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Original Wording:

CCFM 6.1 Aboriginal and treaty rights

CCFM 6.2 Participation by Aboriginal communities in sustainable forest management. 

Final Wording: Recognize and respect Aboriginal roles in sustainable forest management (Aboriginal Rights, Treaty Rights and aboriginal values). 

Box B:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
Revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


1
5

Will it produce replicable results? (reliable)



N/A
N/A














Diagnostically specific? (valid)


N/A
N/A

Is it applicable for all landowners? 



No
No














Sensitive?


N/A
N/A

Is it applicable to other areas/ecosystems? (robust)



Yes
Yes














Easy to detect, record and interpret?


N/A
N/A

How relevant is this criterion?



3
4














Useable?


2
5





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

This criterion measures the extent to which forest planning and management processes consider and meet legal obligations with respect to Aboriginal and treaty rights.  Aboriginal use of forest land—be it subsistence or commercial fishing, hunting, trapping gathering—affects forest management and thus, forest management planning. Each country defines Aboriginal people and their inherent and treaty rights differently and thus will be interpreted differently at different scales.  These rights are in part defined by law and in some cases through land claims negotiations, treaties or treaty renegotiations. In some jurisdictions, Aboriginal people are recognized as sovereign nations or as not just another stakeholder consequently the rights of Aboriginal people with respect to forest management are considered distinctly from other stakeholder groups (e.g,. CIFOR-BAG 2.0 or CCFM 5.0/6.3. In some jurisdictions the right to be consulted on resource management decisions is the fiduciary responsibility of the government (i.e., British Columbia’s Protection of Aboriginal Rights Policy). 

Relationship to Sustainable Management

In Canada, more than 80% of Aboriginal communities lie in the productive forest zones of Canada. Similarly, in the US and Mexico, many aboriginal groups are forest peoples. Aboriginal people have been living in these areas in some cases for upwards of 10,000 years and consequently have unique cultural and spiritual connections with the land and an intimate knowledge of forest ecosystems.  This traditional ecological knowledge (TEK) can enhance the ecological understanding of forested systems and forest management techniques. In some cases, aboriginal peoples will be active forest managers or co-managers (CIFOR –BAG Criteria 2.0) of the resource. 

Revision of Criterion

The two original criterion, CCFM 6.1 and CCFM 6.2 were combined to one singular criterion. Criterion 6.1 was abstract and needed to be defined more fully to be useful.  The final wording combines these two criterion and retains all original concepts including Aboriginal Rights (those inherently defined by Constitutional Law), Treaty Rights (specific rights ascribed through an individual treaty between a Nation and a Government) and aboriginal values (a broader concept that would refer to archaeological features, spiritual places, cultural landscapes, etc.). This criterion is defined in an inclusive as opposed to exclusive manner. 

Context by Country

While both Canada and the U.S. recognize Aboriginal peoples as sovereign nations, the recognition of rights and the context of Aboriginal people varies significantly from country to country to such an extent that even the names used to refer to Aboriginal people vary.  This renders the development of a common set of indicators and comparisons between countries difficult. In Canada, Aboriginal groups or peoples (referred to as First Nations) and the associated Aboriginal and Treaty Rights are constitutionally protected. Interpretation of these rights is very fluid with new treaties currently being negotiated and older treaties or Aboriginal rights subject to interpretation by the courts. Most court cases deal with constitutional challenges. While these Aboriginal or Treaty rights are often uncertain, the constitutional protection afforded them, once defined, results in minimal discretionary latitude by resource managers in decisions involving Aboriginal rights or values. As a result, Aboriginal rights are recognized and relatively firmly protected in Canada. 

In the U.S., a number of laws address issues or rights pertaining to American Indian people (see the USDA-FS. Forest Service National Resource Book on American Indian and Alaska Native Relations as a partial guide). The U.S. Constitution (1871), within the Indian Commerce Clause, as well as numerous treaties established “the existence of Indian tribes as sovereign (independent) nations and terminated the end of the formal treaty-making process. Sovereignty, applied to only recognized Indian Tribes although other Indian groups may seek recognition through litigation (USDA-FS, 1997). While the constitution affords recognition of sovereignty and the notion of “domestic dependent nations” most Treaty or Indian rights are established through legislation or through executive order. A range of American Indian acts and resource management acts address the recognition of rights and values and the involvement of Aboriginal peoples in resource management activities. Similar to Canada, these rights are being further defined in the courts and the legislation and its interpretation and implementation is fluid. In contrast to the constitutional protection of significantly more specific Aboriginal or Treaty rights in Canada, the legislative establishment of rights in the U.S. means that clarification is also needed on which legislation over-rides the other and may result in more discretion for the resource manager at a local level. 

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:  

Canadian Council of Forest Ministers. 1996. Criteria and Indicators of Sustainable Forest Management in Canada. Technical Report. 

National Aboriginal Forestry Association. 1993. Forest lands and resources for Aboriginal people: An intervenor submission to the Royal Commission on Aboriginal peoples.

National Aboriginal Forestry Association. 1995. Aboriginal participation in forest management: Not just another “stakeholder.” 

National Aboriginal Forestry Association. 1996. Aboriginal forest-based ecological knowledge in Canada. 

Notzke, Claudia. 1994. Aboriginal peoples and natural resources in Canada. Captus University Publications. 

USDA-FS. 1997. Forest Service National Resource Book on American Indian and Alaska Native Relations. FS-600. 

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


-

CIFOR – BAG:

2.0
1.0
1.2

CCFM:


5.0

Idaho:


-

GFE:


- 

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America




Intermountain




West




Study area
X

X

Tenure
X

X

Site
X

X

Box H: Function

Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
Original

revised


(a)

(j)

Structure




Function




Composition




Perturbation




Not Applicable
X

X

Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between criterion.

Information on aboriginal and treaty rights informs forest management planning and implementation activities through the identification of traditional knowledge useful for planning to the mapping of critical or sensitive resources. Similarly, traditional ecological information including traditional boundaries may provide useful information for ecological/biophysical criteria.  

Box J:
Final version of Criterion, state only if different to definition in Box A:

Recognize and respect Aboriginal roles in sustainable forest management (Aboriginal Rights, Treaty Rights and aboriginal values). 

Criterion – L: There is equitable access to and distribution of economic rents

Consultant's  Initials:
GSA

Source: 
CIFOR – BAG



Identification No. in source:
1.2



Final Identification No. (as reported in final list):





L




Class:
Social,  Economic
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Original: Forest actors have a reasonable share in the economic benefits derived from forest use.

Revised Wording: There is equitable access to and distribution of economic rents.

Box B: Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3
4

Will it produce replicable results? (reliable)



N/A
N/A














Diagnostically specific ? (valid)


3
4

Is it applicable for all landowners? 



5
5














Sensitive?


N/A
N/A

Is it applicable to other areas/ecosystems? (robust)



5
5














Easy to detect, record and interpret? 


N/A
N/A

How relevant is this criterion?



5
5














Useable?


3
5





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

The purpose of forest resource use is to generate benefits, including economic benefits; how these benefits are distributed (divided up) is the subject of ongoing debate (Colfer, 1995; Ruitenbeek and Cartier, 1998).  How much, and to what extent, individuals, institutions and communities share in and depend upon the economic benefits of forest management to our overall understanding of the sustainable management of forests.  For example, if communities continue to be economically and culturally sustained by local forests, the forests are likely being managed on a sustainable basis.  However, if the health and productivity of the forests decline due to natural events or human actions, the viability of communities may be compromised.  It is important to know the number and extent of forest-dependent actors and communities as well as the distribution of the benefits among them.  Another aspect involves the ability of persons or communities to control their own future.  People who have adequate economic resources appear to be more likely to be able to fulfill their needs and perceptions of unfair distribution can stimulate retaliatory degradation or destruction of forest resources, or other forms of conflict.  Local stakeholders have the most to gain from responsible forest management and the most to lose from unsustainable practices.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Colfer, Carol J. Pierce, R. Prahbu and E. Wollenberg.  1995.  Principles, Criteria and Indicators:  Applying Ockham’s Razor to the People-Forestry Link.  CIFOR Working Paper No. 8.  CIFOR, Bogor, Indonesia.

Ruitenbeek, H. Jack and Cynthia Cartier.  1998.   Rational Exploitations: Economic Criteria & Indicators for Sustainable Management of Tropical Forests.  CIFOR working paper, draft of April 1998.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


-

CIFOR – BAG:

-

CIFOR – ECON: 
3.1
3.3

CCFM:


6.3

Idaho:


-

GFE:


-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

CIFOR-BAG 1.2 and CCFM 6.3 deal with essentially the same concepts, the distribution of and dependence upon economic rents that flow to persons and communities from managed forests.  A more inclusive statement of the concepts covered by these criteria are incorporated in criteria C3.1 “Equitable access to economic values” and C3.3 “Equitable distribution of economic rent” from the Ruitenbeek and Cartier (1998) working paper for CIFOR.  Because of this, CIFOR-BAG 1.2 has been revised to generally restate the intent of all four of these criteria.

This criterion focuses on measurable dimensions of economic equity related to forest management, namely the degree of dependence of local people and communities relying upon the forestry sector for their economic well-being and the distribution of economic rents among forest actors. Further research is required to develop measures of non-timber dependence and to determine the number of forest communities that still rely on subsistence activities for a significant portion of their livelihood. It is likely that some aspects of human reliance on forests, such as psychological benefits or ecological services never will be measurable, but they must be acknowledged as society considers its responsibility for sustainable development. 

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are
possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

Revised


(a)

(j)

Global
X

X

North America
X

X

Intermountain West
X

X

Study area
X

X

Tenure
X

X

Site




Box H: Function
Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition




Perturbation




Not Applicable
X

X

Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Criterion has information value for the following areas/criteria:







Ecological /


Biophysical:
-

Social:
-

Economic:
CCFM  6.3

Forest Mngt:
-

Yield & harvest:
-

Does not fit:
-

Box J:
Final version of Criterion, state only if different to definition in Box A:

There is equitable access to and distribution of economic rents.

Criterion – M: Forest management is socially efficient

Consultant's  Initials:
GSA

Source: 
CCFM



Identification No. in source:
5.0



Final Identification No. (as reported in final list):





M




Class:
Social,  Economic
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Original wording: Multiple benefits of forests to society.

Revised Wording: Forest management is socially efficient.

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


2
5

Will it produce replicable results? (reliable)



N/A
N/A














Diagnostically specific? (valid)


2
5

Is it applicable for all landowners? 



4
5














Sensitive?


N/A
N/A

Is it applicable to other areas/ecosystems? (robust)



5
5














Easy to detect, record and interpret? 


N/A
N/A

How relevant is this criterion?



5
5














Useable?


2
5





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Maintaining a flow of economic and other benefits is an important dimension of sustainable development. The purpose of this criterion is to describe and, where possible, measure the economic and social benefits derived from managing forests and also to consider the capacity of the natural resource base and institutional base to continue to supply those benefits.

Forests provide a multitude of benefits. The production processes involved in the delivery of forest products contribute to the economy through the payment of wages, taxes, profits and other costs, such as stumpage fees. Non-timber, non-traditional and non-market benefits also are important.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Canadian Council of Forest Ministers; Natural Resources Canada, Canadian Forest Service, Headquarters, Ottawa, Ont. 1992.  National Forest Strategy. Sustainable forests: A Canadian commitment.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:

CIFOR – BAG:

CCFM:

Idaho:

GFE:

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

CIFOR and CIFOR-BAG include few economic criteria, especially relating to economic efficiency issues.  The CCFM criterion “Multiple Benefits of Forests to Society” addresses this quite completely, but is not stated in the Tropenbos format for criteria.  The criterion has been restated in this format.

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are
possible but care should be taken to determine the primary thrust of the criterion.
Justify:
Original

revised


(a)

(j)

Global
X

X

North America
X

X

Intermountain West
X

X

Study area
X

X

Tenure
X

X

Site
X

X

Box H: Function
Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition




Perturbation




Not applicable
X

X

Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Criterion has information value for the following areas/criteria:







Ecological /

Biophysical:

Social:

Economic:


X

Forest Mngt:

Yield & harvest:

Does not fit:

Box J:
Final version of Criterion, state only if different to definition in Box A:

Forest management is socially efficient.

Criterion – N: There is a recognizable balance between human activities and environmental conditions

Consultant's  Initials:
GSA

Source: 
CIFOR-BAG



Identification No. in source:
3.1



Final Identification No. (as reported in final list):





N




Class:
Economic
Recommendation (after field testing)
No

Box A:
Enter the selected criterion as stated in the source document in this space:
There is a recognizable balance between human activities and environmental conditions.

Box B: Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3


Will it produce replicable results? (reliable)



N/A
N/A














Diagnostically specific ? (valid)


3


Is it applicable for all landowners? 



5















Sensitive?


N/A
N/A

Is it applicable to other areas/ecosystems? (robust)



5















Easy to detect, record and interpret? 


N/A
N/A

How relevant is this criterion?



4
4














Useable?


3






















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

This criterion (CIFOR-BAG 3.1) and its indicators, dealing with the relationships between forest management and human health and culture, have been merged with [revised] criteria CIFOR-BAG 3.0 and 3.3.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

N/A

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:

CIFOR – BAG:

3.0
  3.3

CCFM:



Idaho:


GFE:

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

This criterion (CIFOR-BAG 3.1) and its indicators, dealing with the relationships between forest management and human health and culture, have been merged with [revised] criteria CIFOR-BAG 3.0 and 3.3.

The tentatively assigned indicator (CCFM 5.1.2) “Distribution of, and changes in, the landbase available for timber production” is reassigned to criterion CCFM 5.0 “Multiple benefits of forests to society” (it is similar to indicators of productive capacity).

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America




Intermountain West




Study area




Tenure




Site




Box H: Function
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition




Perturbation




Not applicable
X

X

Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Criterion has information value for the following areas/criteria:







Ecological /


Biophysical


Social:
CIFOR-BAG 3.0      CIFOR-BAG 3.3

Economic:


Forest Mngt:


Yield & harvest:

Does not fit:


Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – O: Sustainability of forest communities

Consultant's  Initials:
GSA

Source: 
CCFM



Identification No. in source:
6.3



Final Identification No. (as reported in final list):





O




Class:
Social, Economic


Recommendation (after field testing)
No

Box A:
Enter the selected criterion as stated in the source document in this space:
Sustainability of forest communities.

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3


Will it produce replicable results? (reliable)



N/A















Diagnostically specific ? (valid)


3


Is it applicable for all landowners? 



5















Sensitive?


N/A


Is it applicable to other areas/ecosystems? (robust)



5















Easy to detect, record and interpret? 


N/A


How relevant is this criterion?



3















Useable?


3






















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

CCFM 6.3 was not selected because CIFOR-BAG 1.2 and CCFM 6.3 deal with essentially the same concepts, the distribution of and dependence upon economic rents that flow to persons and communities from managed forests.  Because of this, CIFOR-BAG 1.2 has been and incorporates the CCFM 6.3 criterion of “Sustainability of Forest Communities”

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

See references for the revised criterion.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


-

CIFOR – BAG:

1.2

CIFOR:


-

CCFM:


C3.1
C3.3

Idaho:


-

GFE:


-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

CIFOR-BAG 1.2 and CCFM 6.3 deal with essentially the same concepts, the distribution of and dependence upon economic rents that flow to persons and communities from managed forests.  Because of this, CIFOR-BAG 1.2 has been revised and incorporates the CCFM 6.3 criterion of “Sustainability of Forest Communities”

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are
possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global
X

X

North America
X

X

Intermountain West
X

X

Study area
X

X

Tenure
X

X

Site




Box H: Function
Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition




Perturbation




Not applicable
X

X

Box I: Linkages

Task Leader: Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Criterion has information value for the following areas/criteria:







Ecological /


Biophysical:

Social:


Economic:
CIFOR-BAG 1.2

Forest Mngt:


Yield & harvest


Does not fit:


Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – P: Maintenance and enhancement of forest ecosystem condition and productivity

Consultant's  Initials:
GSA

Source: 
CCFM



Identification No. in source:
2.0



Final Identification No. (as reported in final list):





P




Class:
Ecological/biophysical, social
Recommendation (after field testing)
No

Box A:
Enter the selected criterion as stated in the source document in this space:
Maintenance and enhancement of forest ecosystem condition and productivity.

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)





Will it produce replicable results? (reliable)



N/A
N/A














Diagnostically specific? (valid)





Is it applicable for all landowners? 



















Sensitive?


N/A
N/A

Is it applicable to other areas/ecosystems? (robust)



















Easy to detect, record and interpret? 


N/A
N/A

How relevant is this criterion?



















Useable?

























Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

This criterion (CCFM 2.0) and its indicators, deal exclusively with ecological condition.  It is not directly related to economic conditions.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

N/A

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


-

CIFOR – BAG:

-

CCFM:


-

Idaho:


-

GFE:


-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

This criterion (CCFM 2.0) and its indicators, deal exclusively with ecological condition.  It is not directly related to economic conditions.

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America




Intermountain West




Study area




Tenure




Site




Box H: Function
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition




Perturbation




Not Applicable
X

X

Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Criterion has information value for the following areas/criteria:







Ecological /


Biophysical:
-

Social:
-

Economic:
-

Forest Mngt:
-


Yield & harvest:
-

Does not fit:
-


Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – Q: Ecosystem function is maintained

Consultant's  Initials:
CKW

Source: 
CIFOR



Identification No. in source:
2.1



Final Identification No. (as reported in final list):





Q




Class:
Ecological/

biophysical
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Ecosystem function is maintained.

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3


Will it produce replicable results? (reliable)



3















Diagnostically specific ? (valid)


5


Is it applicable for all landowners? 



5















Sensitive?


5


Is it applicable to other areas/ecosystems? (robust)



5















Easy to detect, record and interpret? 


3


How relevant is this criterion?



5















Useable?


4






















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Ecosystem functionality is the very crux of ecological sustainability.  However, it needs to be precisely defined and specified which components of ecosystem functions are being measured.  The indicators under the CIFOR set are not as complete as some would like.  It fits into theory essentially as a truism.  Sustainability is a goal or objective seeking a specific ecosystem condition (i.e. ecosystem integrity).  The goal needs to be explicitly stated while the state (integrity) can be measured or evaluated.

Some authors question the scientific validity of concepts such as “health” and “integrity” as applied to ecosystems (see Wickium and Davis, 1995).

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Kaufmann and others,1994.  An Ecological Basis for Ecosystem Management. United States Department of Agriculture.   General Technical Report RM-246.  Rocky Mountain Forest and Range Experiment Station.  Fort Collins, Colorado. 22 p.

Keystone Center.  1991.  Biological Diversity on Federal Lands.  Report of a Keystone Policy Dialogue.  The Keystone Center, Keystone, CO.

Keystone Center.  1996.  Ecosystem Management.  Report of a Keystone policy dialogue.  The Keystone Center, Keystone, CO. various paging.

Kohm, K.A. and J.F. Franklin, (eds.).  1997.  Creating a Forestry for the 21st Century: the science of ecosystem management.  Island Press, Washington D.C.  475 p.

Wickium, D; Davies, R.W.  1995.  Ecosystem health and integrity?  Canadian Journal of Botany.  73:997-1000.
Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR  2.4.1:

-  

CIFOR – BAG:

-

CCFM:


6.3
1.2
1.1
2.1
1.3
3.1

Idaho:


-

GFE:


-  

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

This criterion seems to be essential to sustainable forests, so much so that it is a fundamental assumption to the entire concept of sustainability.

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates.
Justify:
original

revised


(a)

(j)

Global
X



North America
X



Intermountain
X



West




Study area
X



Tenure




Site




Box H: Function
Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function
X



Composition




Perturbation









Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar

information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Principle has information value for the following areas/principles:







Ecological /

Biophysical:

X

Social:  


X

Economic:

-

Forest Mngt:

-

Yield & harvest:

-

Does not fit:

-

Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – R: Landscape Patterns Support Native Populations

Consultant's  Initials:
SW

Source: 
CIFOR

CCFM



Identification No. in source:
2.4.1



Final Identification No. (as reported in final list):





R




Class:
Ecological/

biophysical
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Landscape Patterns are Maintained

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


2
3

Will it produce replicable results? (reliable)



2
3














Diagnostically specific ? (valid)


3
4

Is it applicable for all landowners? 



3
3














Sensitive?


3
4

Is it applicable to other areas/ecosystems? (robust)



3
3














Easy to detect, record and interpret? 


2
3

How relevant is this criterion?



4
4














Useable?


2
3





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Organisms tend to use their environment as sets of patches, which provide for the essential life history needs; feeding, shelter and escape. Landscape ecology treats ecosystems as an interconnected set of patches or a cluster of ecosystem types on the landscape. Researchers have used landscape ecology to try to understand the effects of pattern on process.  In many ways, landscape ecology is an outgrowth of the theory of island biogeography, developed by MacArthur and Wilson (1967), among others.  Landscapes are conceived of as open systems.  According to Forman and Godron (1986), what defines a given landscape is (1) all points in the landscape are under the same broad climatic influence (2) most points have a similar geomorphology and (3) all points in the landscape have a similar set of disturbance regimes.  If sustainable forest management means maintaining populations of native species, then consideration must be given to how those species use the landscape.  This criterion attempts to account for that need.  

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Forman, R.T. and Godron, M.G. (1986).  Landscape Ecology.  New York: John Wiley and Sons, 619 pp.

MacArthur, Robert H. and Wilson, Edward O.  (1967).  The Theory of Island Biogeography.  Princeton University Press.  203 pp.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:  
2.4.1

CCFM:

1.1.4

GFE

throughout coarse filter approach

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America
X

X

Intermountain
X

X

West




Study area
X

X

Tenure
X

X

Site
X

X






Box H: Function
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure
x

x

Function




Composition




Perturbation









Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Criterion has information value for the following areas:







Ecological /

Biophysical:
X

Social:
-

Economic:
-

Forest Mngt:
X

Yield & harvest:


Does not fit:
-

Box J:
Final version of Criterion, state only if different to definition in Box A:

Landscape patterns support native populations.
Criterion – S: Species Diversity

Consultant's  Initials:
SW

Source: 
CCFM



Identification No. in source:
1.2



Final Identification No. (as reported in final list):





S




Class:
Ecological/

biophysical
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Species Diversity

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3
4

Will it produce replicable results? (reliable)



2
3














Diagnostically specific ? (valid)


3
4

Is it applicable for all landowners? 



3
3














Sensitive?


3
3

Is it applicable to other areas/ecosystems? (robust)



4
4














Easy to detect, record and interpret? 


2
3

How relevant is this criterion?



4
4














Useable?


2
3





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Maintaining species characteristic of the region (native species) is a fundamental tenant of any conservation effort.  The relationship between structure and function is still a debate in ecology, with the resultant question “does species loss” impair the functioning of the ecosystem.  It is the purpose of this test to resolve that question.  However, as an indicator of sustainable forest management, maintenance of native species richness is a reasonable and prudent working hypothesis.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

United Nations Environmental Program. 1995.  Global Biodiversity Assessment.  Cambridge University Press.  1140pp.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:  
2.2.4, 2.2.1, 

CCFM:

1.2, 1.2.3

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America
X

X

Intermountain
X

X

West




Study area
X

X

Tenure
X

X

Site
X

X






Box H: Function
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure
x

x

Function




Composition




Perturbation









Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Criterion has information value for the following areas:







Ecological /

Biophysical:
X

Social:
-

Economic:
-

Forest Mngt:
X

Yield & harvest:


Does not fit:
-

Box J:
Final version of Criterion, state only if different to definition in Box A:

Native Species Diversity is Maintained
Criterion – T: Ecosystem diversity

Consultant's  Initials:
CKW

Source: 
CCFM



Identification No. in source:
1.1



Final Identification No. (as reported in final list):





T




Class:
Ecological/

biophysical
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Ecosystem diversity.

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3


Will it produce replicable results? (reliable)



3















Diagnostically specific ? (valid)


4


Is it applicable for all landowners? 



3















Sensitive?


5


Is it applicable to other areas/ecosystems? (robust)



5















Easy to detect, record and interpret? 


2


How relevant is this criterion?



5















Useable?


3






















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Ecosystem diversity can be considered a part of ecosystem function.  An ecosystem must have some minimal set of conditions and species to function properly.  Hence structure, functions and processes are interrelated components.  The CCFM write-up gives an excellent perspective on this.  Many other references could be cited.   

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Hunter, M.L.,  Jr. 1991.  Coping with ignorance:  the coarse-filter strategy for maintaining biodiversity.  In Kohm, K.A. (ed.)  Balancing on the brink of extinction.  The Endangered Species Act and lessons for the future.  Island Press, Covelo, CA.  P. 266-281.
Kaufmann and others,1994.  An Ecological Basis for Ecosystem Management. United States Department of Agriculture.   General Technical Report RM-246.  Rocky Mountain Forest and Range Experiment Station.  Fort Collins, Colorado. 22 p.

Keystone Center.  1991.  Biological Diversity on Federal Lands.  Report of a Keystone Policy Dialogue.  The Keystone Center, Keystone, CO.

Keystone Center.  1996.  Ecosystem Management.  Report of a Keystone policy dialogue.  The Keystone Center, Keystone, CO. various paging.

Kohm, K.A. and J.F. Franklin, (eds.).  1997.  Creating a Forestry for the 21st Century: the science of ecosystem management.  Island Press, Washington D.C.  475 p.

Grumbine, R.E.  1992.  Ghost bears:  Exploring the biodiversity crises.  Island Press.  Washington D.C.  290 p.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:

  2.4.1 has a close tie

CCFM:

  2.1; and 2.2 are related concepts as resilience is linked to ecosystem diversity

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

Ecosystem diversity is very well covered in the CCFM document.  I think attendant indicators are some of the most applicable and usable in the whole project.

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are
possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Planet earth




North America




Intermountain
X



West




Study area
X



Tenure




Site
X








Box H: Function
Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition
X



Perturbation









Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Principle has information value for the following areas/principles:







Ecological /

Biophysical:

X

Social:  


X

Economic:

-

Forest Mngt:

-

Yield & harvest:

-

Does not fit:

-

Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – U: Incidence of disturbance and stress

Consultant's  Initials:
CKW

Source: 
CCFM



Identification No. in source:
2.1



Final Identification No. (as reported in final list):





U




Class:
Ecological/

biophysical
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:

Incidence of disturbance and stress.

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3


Will it produce replicable results? (reliable)



5















Diagnostically specific ? (valid)


5


Is it applicable for all landowners? 



5















Sensitive?


5


Is it applicable to other areas/ecosystems? (robust)



5















Easy to detect, record and interpret? 


4


How relevant is this criterion?



5















Useable?


5






















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Incidence of disturbance and stress is essential in evaluating the state or condition of ecosystems, biomes or communities.  The type, amount, timing and intensity of disturbance and stress are important considerations that vary according to the area being evaluated.  Ecosystems are dynamic and as such disturbances and stresses are part of them.  It is important to note those disturbances and stresses that are either foreign to or outside of the range of the disturbances and stresses the ecosystem evolved with.  Such disturbances and stresses pose a serious threat to the sustainability of a given ecosystem because they may exceed the ability of the ecosystem to accommodate them without major changes in structure, composition and function.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Hunter, M.L. jr. 1990.  Wildlife, Forests, and Forestry: Principles of Managing Forests for Biological Diversity.  Regents/Prentice Hall.  Englewood Cliffs, New Jersey. 370 p.

Kaufmann and others,1994.  An Ecological Basis for Ecosystem Management. United States Department of Agriculture.   General Technical Report RM-246.  Rocky Mountain Forest and Range Experiment Station.  Fort Collins, Colorado. 22 p.
Kohm, K.A. and J.F. Franklin, (eds.).  1997.  Creating a Forestry for the 21st Century: the science of ecosystem management.  Island Press, Washington D.C.  475 p.

McNeely, J.A. and others.  1990.  Strategies for Conserving Biodiversity.  Environment, Vol. 32, No. 3 (April, 1990): p. 16-40.

O’Laughlin J. and others. 1994.  Defining and Measuring Forest Health.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.

Perry, D. A. and M.P. Amaranthus.  1997.  Disturbance, Recovery, and Stability.  In:  Kohm, K.A. and J.F. Franklin, (eds.).  1997.  Creating a Forestry for the 21st Century: the science of ecosystem management.  Island Press, Washington D.C.  475 p.

Quigley, T.M., R.W. Haynes, and R.T. Graham (tech. eds.).  1996.  Integrated Scientific Assessment for Ecosystem Management in the Interior Columbia River Basin.  General Technical Report, PNW-GTR-382.  USDA, Forest Service, Pacific Northwest Research Station, Portland, Oregon.  303 p.

Rowe, J.S.  1992.  The Ecosystem Approach to Forestland Management.  The Forestry Chronicle.  Vol. 68, No. 2.

Sample, V.A.  1991.  Land Stewardship in the Next Era of Conservation.  Society of American Foresters.  43 p.

Sampson, R.N. and L.A. DeCoster.  1998.  Forest Health in the United States.  American Forests.  Washington D.C.  Allen Press, Lawrence, KS.  76 p.

Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.  461 p.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR: 

1.2
2.4.1

CIFOR – BAG:

-

CCFM:


 2.2
2.3

Idaho:

-

GFE:

-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

The wording “Incidence of disturbance and stress” seems awkward but the concept is discussed well in the CCFM material.  I would prefer the term “perturbations”; especially when referring to the processes characteristic of a given ecosystem.  Disturbance and stress seems to better apply to perturbations that are not characteristic of the evolutionary history of a system.

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are
possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America




Intermountain




West




Study area
X



Tenure
X



Site
X








Box H: Function
Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition




Perturbation
X








Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Principle has information value for the following areas/principles:







Ecological /

Biophysical:

  X

Social:


-

Economic:  

X

Forest Mngt:  

X

Yield & harvest:  
X

Does not fit:

-

Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – V: Genetic Diversity is Maintained

Consultant's  Initials:
JL

Source: 
CIFOR



Identification No. in source:
1.3



Final Identification No. (as reported in final list):





V




Class:
Ecological/

biophysical
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
Genetic Diversity

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


2
3

Will it produce replicable results? (reliable)



2
4














Diagnostically specific ? (valid)


2
3

Is it applicable for all landowners? 



3
3














Sensitive?


2
3

Is it applicable to other areas/ecosystems? (robust)



3
3














Easy to detect, record and interpret? 


2
3

How relevant is this criterion?



3
3














Useable?


2
3





















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Genetic diversity is the assortment of genes that have arisen through generations of migration and selection, and have enabled those species to adapt to their native environment. Conservation of genetic diversity includes in situ (on-site) conservation of genetic diversity is provided by parks and other protected areas, genetic and ecological conservation areas, reserved stands and planned natural regeneration, as well as ex situ (off-site)conservation measures including germplasm banks, seed orchards, clonal archives (produced by grafting or other means of asexual propagation), provenance tests and arboreta.

Genetic diversity is fundamental for populations of forest dwelling organisms to be able to adapt to changing environmental conditions, and as such, it underlies species as well as ecosystem diversity. Genetic diversity is essential to allow adaptation to environmental change.  Genetic diversity refers to the variety of genes coding for particular traits present in populations.  Most temperate forest trees are outcrossing with long distance dispersion of gametes, resulting in high levels of genetic variability within populations but often little differentiation between neighboring populations.   Other forest species have different genetic strategies and structures.  Almost all forest species develop specific adaptations under spatially different environmental conditions, and these adaptations are maintained by natural selection.  Important factors in maintaining adequate levels of genetic diversity to allow for continued adaptation to environmental change are population size and reproductive success (Namkoong et al, submitted).

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Ledig, F.T. 1992. Human impacts on genetic diversity in forest ecosystems. OIKOS 63:87-108

Lynch, M. 1996. A quantitative-genetic perspective on conservation issues. In: Avise, J.C. and J.L. Hamrick. (Eds) Conservation Genetics: Case Histories from Nature.  Chapman & Hall, NewYork, pp. 471-501.

Namkoong,G., T. Boyle, Y. El-Kassaby, G. Eriksson, H.-R. Gregorius, H.Joly, A. Kremer, O. Savolainen, R. Wickneswari, A. Young, M. Zeh-Nlo, and R. Prabhu. Criteria and indicators for assessing the sustainability of forest management: conservation of genetic diversity. AMBIO. (submitted 1997)

Newman, D. and D. Pilson. 1997. Increased probability of extinction due to decreased genetic effective population size: experimental populations of Clarkia pulchella.  Evolution 51: 354-362.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:  1.3 – few criteria or indicators dealt with genetics

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

The area of gene conservation was largely ignored in the sets of C&I tested.  During the North American test, we propose 3new indicators (see Boise indicators 1.6.1, 1.6.2, 1.6.3).

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America




Intermountain
X

X

West




Study area
X

X

Tenure
X

X

Site









Box H: Function
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition
x

x

Perturbation









Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Criterion has information value for the following areas:







Ecological /

Biophysical:
X

Social:
-

Economic:
-

Forest Mngt:
X

Yield & harvest:


Does not fit:
-

Box J:
Final version of Criterion, state only if different to definition in Box A:

Genetic Diversity is Maintained
Criterion – W: Ecosystem resilience

Consultant's  Initials:
SW

Source: 
CCFM



Identification No. in source:
2.2



Final Identification No. (as reported in final list):





W




Class:
Ecological/

biophysical
Recommendation (after field testing)
No

Box A:
Enter the selected criterion as stated in the source document in this space:
Ecosystem Resilience - Evolution has provided forest ecosystems with elaborate mechanisms for recovery from disturbances. This capacity for recovery may be described in terms of resilience (return time) and is a measure of the ability of ecosystems to maintain their integrity despite perturbations.

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3


Will it produce replicable results? (reliable)



2















Diagnostically specific ? (valid)


3


Is it applicable for all landowners? 



3















Sensitive?


3


Is it applicable to other areas/ecosystems? (robust)



4















Easy to detect, record and interpret? 


2


How relevant is this criterion?



4















Useable?


2






















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

Resilience reflects the persistence of ecosystems and their capacity to absorb changes and disturbances while maintaining productivity levels and relationships among populations. Ecosystems with greater regenerative capacity and a balanced distribution of forest types and age classes are considered to be more resilient and therefore more sustainable.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

N/A

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:  
2.1
2.3
2.4 

CCFM:

1.1.1
1.1.2

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

Resilience is a well established concept in ecology, but its exact meaning has been debated.  There is no standard unit of measurement.

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America
X



Intermountain
X



West




Study area
X



Tenure
X



Site
X








Box H: Function
Classify Criterion according to whether it refers to the structure of the system (biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function
X



Composition




Perturbation









Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Principle has information value for the following areas/principles:







Ecological /

Biophysical:
X

Social:
-

Economic:
-

Forest Mngt:
X

Yield & harvest:
X

Does not fit:
-

Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – Y: Extant Biomass

Consultant's  Initials:
SW

Source: 
CCFM



Identification No. in source:
2.3



Final Identification No. (as reported in final list):





Y




Class:
Ecological/

biophysical
Recommendation (after field testing)
No

Box A:
Enter the selected criterion as stated in the source document in this space:
Extant Biomass - Biomass represents the mass of living organisms inherent in an ecosystem and is considered a measure of forest ecosystem condition. 

The mean annual increment (MAI) is the average net annual increase in the yield (expressed in terms of volume per unit area) of living trees to a given age, and is calculated by dividing the yield of a stand of trees by its mean age. The MAI is dependent on a number of factors, including climate and elevation, soil conditions and forest management practices. MAI is a measure of the net biomass production of the forest and can be used to indicate its productivity. However, production loss due to mortality, insects and diseases is not included; therefore, total growth before losses generally is considerably larger than net growth.

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


5


Will it produce replicable results? (reliable)



3















Diagnostically specific ? (valid)


2




Is it applicable for all landowners? 



4















Sensitive?


1


Is it applicable to other areas/ecosystems? (robust)



4















Easy to detect, record and interpret? 


2


How relevant is this criterion?



2















Useable?

























Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

This criterion is defined as: “Forest condition over time is a measure of relative freedom from stress (health) and a relative level of physical/biological energy (vitality) within the forest ecosystem.  Such an objective is imprecise and the links to ecological theory are not clear.  There is confusion in terms, using words like health and vitality, which have no precise meaning.   The next sentence defines the criterion as “Biomass represents the mass of living organisms inherent in an ecosystem and is considered a measure of forest ecosystem condition”.  Surely any particular amount of biomass is not an inherent condition of an ecosystem.  The amount of biomass in a forest is a function of many factors.  For a given site, if one considers a disturbance such as fire, biomass level will be a function of time since fire,  and the intensity of the fire.  If the disturbance on the same site were an epidemic insect outbreak instead of fire, the amount of biomass would again be different.  Thus the suggested measure of biomass is not an inherent value, but rather a highly variable one.

The indicator suggested for this criterion uses mean annual increment (MAI) as a measure of biomass.  MAI is a useful measure of tree growth.  As such, it has value for forest volume and future yield assessments and may be a useful economic criterion.  However MAI is not an ecosystem based measure as it concentrated on only one element.  MAI varies within a site by tree stem density, competition from understory species.  MAI is also impacted by fertilization, thinning and other management interventions.  Extant biomass of a given area can be very different that tree growth rates.  In northern or high altitude forests, extant biomass may be more a function of the depth of soil organic layers or amounts of coarse woody debris.

In non-forest terrestrial ecosystems,  there are similar difficulties in using forest biomass as an indicator of forest condition.  Above ground biomass in grassland and steppe ecosystems varies by season, herbivore density and other factors.  Such variation is very difficult to account for in an assessment program.

The final issue is the relation of extant biomass to sustainability.   The data example used for this indicator points illustrates is weakness as a criteria for assessing ecological condition.  The only conclusion possible form the data is that softwood trees are long lived (MAI= generally long lived and slow growing (MAI =1.69 m3/ha/yr) and slow growing and popular and birch are short lived and faster growing (MAI = 1.92 m 3/ha/yr).  While such basic information is useful in many contexts, it utility as a criterion for assessing sustainability is unclear.

If there is no inherent relationship between ecosystem function and extant biomass, or ecosystem structure and extant biomass, then there is no inherent relationship with ecological integrity or sustainability.  Given the tenuous relation to theory and the difficulty of measuring extant biomass, this criterion of sustainability is rejected.

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

N/A

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR:


-

CIFOR – BAG:

-

CCFM:


-

Idaho:


-

GFE:


-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

N/A

Box G: Geo-Political
Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are
possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America




Intermountain




West




Study area




Tenure




Site









Box H: Function
Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure




Function




Composition




Perturbation




Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

The Principle has information value for the following areas/principles:







Ecological /

Biophysical:

-

Social:


-

Economic:

-

Forest Mngt:

-

Yield & harvest:

-

Does not fit:

-

Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Criterion – Z: Physical Environmental Factors

Consultant's  Initials:
CKW

Source: 
CCFM



Identification No. in source:
3.1



Final Identification No. (as reported in final list):





Z




Class:
Ecological/

biophysical
Recommendation (after field testing)
Yes

Box A:
Enter the selected criterion as stated in the source document in this space:
PHYSICAL ENVIRONMENTAL FACTORS

Box B:  Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important



original
revised





original
revised




(a)
(j)





(a)
(j)

Precisely defined? (clear)


3


Will it produce replicable results? (reliable)



3















Diagnostically specific ? (valid)


3


Is it applicable for all landowners? 



4















Sensitive?


3


Is it applicable to other areas/ecosystems? (robust)



5















Easy to detect, record and interpret? 


2


How relevant is this criterion?



5















Useable?


3






















Box C:
Justify your selection of the Criterion in Box A. Please ensure you discuss its relationship to theory:

This criterion includes physical environmental indicators and policy indicators that are related to soil and water characteristics. Physical environmental indicators are essential in tracking sustainable forest management because the maintenance of appropriate levels of soil oxygen, nutrients, moisture and organic matter is key to the long-term productivity and resilience of forest ecosystems.  (CSA P.48)

Ecosystems by their very nature include what are referred to by CCFM as “Physical Environmental Factors”.   Tansley (1935) coined the term “ecosystem” to include “living and non-living parts”.  Standard definitions such as the one from Lincoln, Boxshall and Clark (1982) define an ecosystem as:  “A community of organisms and their physical environment interacting as an ecological unit …”

Box D:
Provide bibliographic references (if any) which support your selection of this Criterion for evaluation:

Harvey, A. E. and others.  1994.  Biotic and abiotic processes in eastside ecosystems:  the effects of management on soil properties, processes, and productivity.  General Technical Report PNW-GTR-323.  Portland, Oregon.  U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station.  71 p.

Kaufmann and others.  1994. An Ecological Basis for Ecosystem Management.  General Technical Report RM-246.  Rocky Mountain Forest and Range Experiment Station, Fort Collins, Colorado.  22 p.

Keystone Center.  1996.  Ecosystem Management.  Report of a Keystone policy dialogue.  The Keystone Center, Keystone, CO. various paging.

Kimmins, J.P.  1996.  Importance of Soil and Role of Ecosystem Disturbance for Sustained Productivity of Cool Temperate and Boreal Forests.  Soil Sci. Soc. Am. J. 60:1643-1654.

Kohm, K.A. and J.F. Franklin, (eds.).  1997.  Creating a Forestry for the 21st Century: the science of ecosystem management.  Island Press, Washington D.C.  475 p.

Lincoln, R.J., G.A. Boxshall, and P.F. Clark.  1982.  A dictionary of ecology, evolution and systematics.  Cambridge University Press.  Cambridge, England.  298 p.

National Research Council.  1994.  Rangeland Health: New methods to Classify, Inventory, and monitor Rangelands.  National Academy Press.  Washington D. C.  180 p.

Perry, D. A. and M.P. Amaranthus.  1997.  Disturbance, Recovery, and Stability.  In:  Kohm, K.A. and J.F. Franklin, (eds.).  1997.  Creating a Forestry for the 21st Century: the science of ecosystem management.  Island Press, Washington D.C.  475 p.

Powers, R.F.  (ed.)  1990.  Sustaining Site Productivity on Forestlands: a user’s guide to good soil management.  University of California, Division of Agriculture and Natural Resources.  Publication No. 21481.  30 p.

Tansley, A. G. 1935.  The use and abuse of vegetational concepts and terms.  Ecology.  16: 284-307.

Rowe, J.S.  1992.  The ecosystem Approach to Forestland Management.  The Forestry Chronicle.  Vol. 68, No. 2.

Box E:
Please name (give the reference of) the Criterion that overlap (come closest) to the Criterion that has been selected for evaluation:

CIFOR  
2.1.1, 2.4.7, 2.1.4, 

CIFOR-BAG
-

CCFM 

2.2, 3.0, 3.1.1, 3.1.3, 3.1.4 

Idaho

-

GFE

-

Box F:
Please record your notes on evaluating the Criterion (Box A) here:

Physical environmental factors are essential to the concept of ecosystems.  The CCFM indicators have value but seem unclear and need further work.  The term itself “Physical Environmental Factors” is very generalized and must therefor be defined for a specific area by the indicators.  Climate and climate related factors are largely absent from the CCFM criteria and indicators but climate (including synoptic, local and micro-climate) are fundamentally important components of ecosystems. 

Box G: Geo-Political

Evaluate the geo-political scale on which the Criterion operates. Multiple-entries are
possible but care should be taken to determine the primary thrust of the criterion.
Justify:
original

revised


(a)

(j)

Global




North America




Intermountain




West




Study area
X



Tenure




Site
X













Box H: Function
Classify Criterion according to whether it refers to the structure of the system biophysical, social or management), function of the system, describes its composition or describes perturbations to the system.

Justify:
original

revised


(a)

(j)

Structure
X



Function
X



Composition




Perturbation




Physical environmental factors are essential to the both the structure and function of ecosystems.  They are also linked to the composition of ecosystems, most especially in soils.

Box I: Linkages

Identify linkages between Criterion, to ensure that the same or similar information is not collected twice and to ascertain whether the necessary feedback loops exist between Criterion.

Ecological /

Biophysical:                     X



Social:                              -



Economic:                        -



Forest Mngt:                     -



Yield & harvest:                -



Does not fit:                      -

Box J:
Final version of Criterion, state only if different to definition in Box A:

N/A

Indicator Tests

Indicator – B2.  Access to forest resources is perceived to be fair and secure

Consultant's  Initials:

PW
Source: 
CIFOR-BAG

Identification No. in source: Use all refs:



1.1.4

1.1.5

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle - Society accepts responsibilities for resource management.
Criterion - Forest management provides ongoing access to the resource.
Indicator –  Original Wording: Access to forest resources is perceived locally to be fair.

       Final Wording: Access to forest resources is perceived to be fair and secure.

CIFOR-BAG indicator 1.1.4 (access is perceived to be fair) was combined with CIFOR-Bag indicator 1.1.5 (access is secure) given that the concepts are related and measurement methods are similar. This final wording is used for testing. 
Box B: Definition: 

“Access”  implies that the resources remain in sufficient quantity and quality to meet people’s needs, or at least meet these needs to the same extent as in the past; and that local people can acquire these resources. 

“Security” about access to resources is a feeling.  It implies a certainty that the current access will be maintained or that the resource will remain available.  Security implies a lack of fear and concern about loss of those resources.

Local people feel that their own access to local resources is “fair” (however they choose to define fair).  This includes the perspectives of all local groups, including women and minorities.  No single local actor, or any group of actors, nor any external forces (timber companies, or other villages) have access beyond what is considered locally appropriate. Alternately, the Canadian Council of Forest Ministers C&I defines fairness specifically as inclusiveness. Inter (between) and Intra (within) generational access should be considered in this concept.

Box C:  Attributes:

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


3



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners. 

Access to resources will vary by landowner. Private landowners, for example, may not be willing to allow public access to lands; consequently, this indicator may be less relevant to them. In forest management, units of mixed-tenure access rights are often confusing to stakeholders. For some tenure-holders this access might change over time (e.g,. private industry may allow recreational access in some areas but restrict this access while harvesting is occurring) consequently security of access may be confusing. 

Box E:  Overlap:

CIFOR – BAG:

1.1.4
1.1.1

CCFM:  

6.2.1 
6.2.3  
6.2.
6.4 

Box F: Geo-Political Scale: 
Global



North America



Intermountain



West



Study area
X


Tenure
X


Site
X


Notes: Security of access is best assessed at the study area or tenure scale. Access rights, and consequently security of access, will change by tenure holder. As forest management practices are distributed across the landscape one could expect that in many cases access and security of access to specific sites (unless they have specific significance) may be restricted during active harvesting or for other resource management purposes. Consequently the site level may be too small a scale to examine security of access on. 

Box G: Indicator Characteristics:  

Diagnostic
X


Predictive



Both



Notes: This indicator is diagnostic of current conditions but it has an implied predictive aspect. Feelings of security are assessments of possible future conditions. While an assessment of a highly secure resource does not imply future security, it is a predictive assessment of how stakeholders feel about the security of that resource. 

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
Colfer et al (1998) note that while a great deal of literature has focused on Security of Intergenerational Access to Resources (SIAR) (see for example Kundstadter et al., 1978; Fortmann and Bruce, 1988; Poffenberger, 1992; and Rose) there has been less focus on access to resources in timber concession areas. While access is recognized by certification agents as a common issue of concern (see for example FSC, 1998; SGS, 1997; LEI, 1997; Rainforest Alliance, 1993; Soil Association, 1994; ITW, 1994; and DDB, 1996) methods of assessing are not specified. Some of these certification processes and international processes  (see for example Montreal Process, 1997; ITTO, 1997; Helsinki, 1993) have explicitly focused on access with respect to indigenous or aboriginal people (the Boise C&I test addresses aboriginal access issues specifically under Boise J1 though J5). Others focus on access specifically with respect to employment (e.g., Helsinki,1993). The Southern Appalachian Assessment (1996) focused on SIAR defining issues including: employment, income and the relationship of these to timber production and other forest industries; population; ownership and uses of land; and values pertaining to land and its uses.  For this indicator (B2) we focus on ownership, uses of land and values pertaining to the land and its uses. Other indicators in the Boise C&I sequence focus on other aspects of SIAR. 

When access to forest resources is perceived to be unfair, this is likely to engender negative reactions in those who feel they are unfairly treated.  Such feelings of unfairness can escalate into destruction of property or acts of violence that can have negative effects on ecological sustainability and human well-being.  Access can be interpreted literally as physical access to land and resources or access can be interpreted figuratively as perceived accessibility of the resource. 

In areas of mixed land ownership or tenure, lines of ownership are often invisible although access rights might differ. This mixed ownership/mixed access scenario can present a confusing situation to users and can result in significant access concerns. 

Both intra- and inter-generational access are theoretically implicit in this indicator. In previous treatments of SIAR most of the specific indicators and associated measures have focused on intra-generational access issues. Colfer et al (1998) and other CIFOR C&I work and test teams have developed a criterion – “People link their and their children’s future with management of forest resources” (CIFOR-BAG 1.3) – designed to more explicitly address inter-generational issues. Six indicators have been associated with this criterion:


1.3.1 people invest in their surroundings;


1.3.2 out-migration levels are low;


1.3.3 people recognize the need to balance numbers of people with natural resource use;


1.3.4 children are educated about natural resource management;


1.3.5 destruction of natural resources by local communities is rare; and


1.3.6 people maintain spiritual links to the land.

The Boise test team’s review of these indicators resulted in low scores for these indicators as we felt they were: a) tenuous proxies for the concept of inter-generational access or equity; and b) that the direction of the linkage between the indicator and inter-generational access was not clear. While inter-generational access is an important concept in sustainability we feel that it is tautological with the concept. The inherent maintenance of ‘productivity’ of the resource and social and economic systems implies maintaining a resource for future generations. 

Box J: Relevance to Sustainable/Unsustainable Management:
Perceptions of inequity may represent less than optimal situations of human well-being in terms of needs being met.  If local peoples’ needs are not being met, then sustainability of use will likely decrease, as local people are forced to put more pressure on other resources.   Also, “fairness” or “justice” is in itself an important element of human well-being  (Prabhu et al, 1996).  In many areas, local peoples have been the “caretakers” of forests throughout history.  They may have pre-existing rights to resources vis-à-vis outside actors. Feeling secure about one’s tenure, use rights, etc. is typically related to performing a stewardship function in regard to resources.  In some cases, the feeling of security may perform the same sustainability function as actual security of access, at least in the short run. Furthermore, if local access is inequitable, it may lead to increased violence, and decreased human well-being, as well as potential destruction of resources.   Finally, inequitable access may signal a decline in indigenous knowledge as local peoples lose access to their traditional resources.   Such a decline is detrimental not only to the local peoples, but also to the global population which depends on indigenous knowledge as an important (if under-recognized) element of pharmacology, ecology and forest management.

Box K: Measurement Methods:
Measurements methods that could be used to assess this indicator include:

1) compilation of access rights and restrictions by land managers and managers assessments of public security of access to the resource;

2) quantitative survey of perceptions of rights to access, security and preferences;

3) analysis of complaints or requests for access;

4) qualitative techniques such as ICM, historical trends analysis, transects of landscape, participatory mapping and benefit sharing methods.

Box L: Data Required:
Methods one and three should be relatively easy to accomplish through examination of forest manager information or interviews and through examination of public comment and complaint documents. These methods are neither costly nor time consuming and could be used to track access issues over time. 

For method two, public perception survey of access rights, security and perceived fairness could be combined with other survey needs for indicator monitoring and other management purposes in order to reduce costs. Social surveys, while requiring approval of appropriate agencies (for USFS – OMB approval is needed) are regularly conducted and expertise exists within the agency or with University cooperators. Care should be taken in sampling to ensure that traditionally marginal segments of the population are included.  Perceptions are difficult to measure and it is assumed that perceived security will be influenced by: a) knowledge about the forest management unit; and b) confidence or trust in the tenure manager. 

For method four, qualitative assessments of people’s perceptions of fairness are needed.  Such data are not typically collected in North America, but could be without too great an effort.  Discussions may be passionate in areas where the topic is controversial, but respondents are usually willing to discuss the issues. This method does give excellent insight into explaining the interpretation of fairness of access to specific individuals.  However, generalizations to the larger area of the forest management unit or to all stakeholder groups is limited with qualitative techniques unless representative sampling methods are used. 

Box M: Data Used for the North American Test:
Several methods are available for testing this indicator and a thorough test would probably use a multi-methods approach (see Box K above). Data for methods 2 and 4 are not available. Data sources for method 1 and 3 include: 

· Personal communications with BNF staff: Lynette Morland, Ecosystem Management Coordinator and Jeff Foss, NEPA Coordinator

· USDA-FS. 1995. Things You Should Know. Boise National Forest Information Guide. Boise National Forest. 

· USDA-FS. 1998. Boise National Forest. Recreation Map. 

· USFS. 1990. Public Comments on the Boise National Forest Plan. Boise National Forest. 

· Bengston, D., and D. Fan. 1997. Attitudes Toward Roads on the National Forests: An Analysis of the News Media. USDA: North Central Forest Experiment Station. Also available in draft form from the world wide web. 

Box N: Example Results:
Compilation of access rights and restrictions by land managers and managers assessments of public security of access to the resource.

The first stage in assessing perceptions of the fairness and security of access rights is the compilation of access rights and restrictions by land managers. Personal communications with a Boise National Forest Ecosystem Specialist noted that the Boise National Forest provided a number of access opportunities to the public including: recreational access; berry picking; firewood and pole harvesting; mushroom picking and other opportunities. An assumption in the assessment of fairness and security is that the public is informed as to the possible access rights to the resource. Three primary sources were suggested by the Ecosystem Specialist and NEPA Coordinator to find a comprehensive listing of these rights: The 1990 Land and Resource Management Plan; the Things You Should Know brochure; and the Boise National Forest Service Recreation Map. While the recreation map provides a fairly comprehensive inventory of recreation access and use rights, no listing of other uses including berry or mushroom picking, firewood or pole harvesting or other access rights could be found in either document. Availability of these access rights, the method of allocation (e.g., non-permitted, free permitted, or fee-permitted), and the spatial distribution of these access rights is only available by visiting each individual Forest Service department to ask whether an activity is permitted. Anecdotal evidence indicated that many individual’s surreptitiously participated in activities even though they were not restricted or permitted activities. 

Recreation Access Rights on the Boise National Forest

The BNF map includes a fairly comprehensive summary of recreation use and access rights. The following excerpt from the map includes a summary of off-trail and off-road travel restrictions.
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Analysis of Complaints or Requests for Access. 

Method three for examining this indicator suggested an analysis of complaints or requests for access to the resource. To illustrate this method we conducted a review of the Public Comments on the 1990 Boise National Forest Land and Resource Management Plan. Physical road access was the one area where a significant number of comments were recorded. Since, 1990, the road issue has continued to grow as the Forest Service makes plans to decommission roads in order to restore watershed areas. This issue is expected to grow when the results of the decision regarding the ICBEMP study, with specific recommendations regarding roads, is released. 

Summary of Public Comments

The 1990, Public Comments on the Boise National Forest Plan included a category of complaints on road closures on the Boise National Forest. About twenty letters contained comments such as:

· “As a disabled Veteran and a Senior Citizen, closure of certain roads will severely curtail my enjoyment of the scenic values of the forests…”

· “No future road closures to off road vehicles.”

· “I am writing to object to the closure of the West Fork Scriver Creek road #696

In a more current study conducted at a national level, an analysis of media reports on attitudes toward roads on National Forests (Bengston and Fan, 1997) found eight different attitudes towards roads ranging from commodity benefits to ecological.

Eight views of roads on the national forests (Bengston and Fan, 1997).

Bengston and Fan (1997) noted that the volume of discussion of roads in the media has increased substantially in recent times.  Discussions in the InterWest area (which includes our study area) were driven by recreational use issues.
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Indicator Summary

While no formal quantitative method of analyzing the status of this indicator was developed a summary of the limited data examined would suggest two problem areas with respect to this indicator: 

1. Most access rights are not widely known and information on the availability of these rights is difficult to obtain;

2. Concerns have been expressed regarding security of access with respect to road use.

Box O: Assessing the Practicality: 

This indicator can be tracked over time relatively easily if the forest managers are committed to collecting the data. There is nothing inherently difficult or costly about tracking the issue although the quantitative survey can be expensive if not combined with other purposes.  For qualitative techniques, constraints in the Idaho context might be: a) lack of personnel trained in assessing people’s perceptions; and b) difficulty of formal forest managers’ getting people’s real opinions due to the polarization of stakeholders. 

Box P: Assessing the Information Value:
Assessment of this indicator provides high value information on access to forest resources. Collection of this information will enable the development of equitable plans for resource use. 

Box Q: Overall assessment: 
Accepted. 

Strengths are the relatively simple measure of fairness and security of access. Weaknesses are the difficulty in assessing the optimal distribution of access to resources. 

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes. Access to forest resources is perceived to be fair and secure.
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Appendix:
Please record your notes on evaluating the indicator here. 
Physical Access Issues:

In the Boise National Forest area, physical rights of access and fears over insecurity of those access rights appear to be a significant issue. CIFOR team members attended a public meeting in Idaho City on the management plan revisions for the Southwest Idaho Ecogroup LRMP. Rights for continued access to roads for commodity and recreational uses were a dominant theme at the meetings. As Congress examines the issue of roads and roadless areas there has been a significant increase in media coverage of this issue. A web search on roads found a specific, Forest Service web site on the road issue (URL 
/news/roads/ 

http://www.fs.fed.us/news/roads/
) containing a number of road related issues including a draft report (12-22-97) by Bengston and Fan (1997) on attitudes toward roads on the national forests in the media. This report was examined for general trends on road issues in Region 4. In addition, the public comments for the 1990 LRMP were examined for comments on roads. 

Informal Ethnographic Interviews:

CIFOR Principal Scientist and Anthropologist, Carol Colfer, conducted a series of ethnographic interviews as part of the Boise test of C&I. While Dr. Colfer was only able to participate in the study for a few days, the interviews she conducted provided valuable insight into the indicators from local people’s perspectives. To retain confidentiality, individual respondents are identified only with a set of initials (m=male, f=female). Comments obtained relevant to this indicator are summarized below.

18/6
Many local people are reported to be upset that their access may be limited (via road closing).







18/6
Couple A want continued access to Pine and morelle mushrooms and remote areas 








without ATVs and noisy machines.







21/6
Bm and Bf complained bitterly about the current number of kayakers and other river-users; 








M,W,F is for one kind of river craft, T,Th, F is for another.  Less a fairness issue than sorrow at








loss of exclusive access, maybe.







21/6
Cm said that outsiders come in to kill bears using high tech equipment that is immoral (not a fair








fight between people and animals), and bother local people.







21/6
Cm, Cf, Fm  feel that the forests are badly managed by the USFS, which always loses money








that the taxpayers have to pay for.







21/6
Cf considers burning to be a bad substitute for the cattle's ability to eat off the fuel in the forest,








(I think partially because she felt sorry for the ranchers and the negative sentiment about them.)







18/6
Couple  A feels insecure about the continued existence of certain resources they want






21/6
Bf loves the wide open spaces, and doesn't like all the people who come in now; insecure







about maintenance of these wide open spaces and her special access to that.






21/6
Fm feels that many (not him) are very insecure about their livelihoods, with mill closures and the







proposed moratorium on road building (I.e., access to the forest for cutting).






21/6
Fm, Cm, Cf felt there was some level of insecurity, but that it is not extreme, expressed







acceptance of a gradual shift from logging/ranching based economy to tourism/high tech.






21/6
Fm was worried that the gov't would start charging for everything one gets from the forest.






Dr. Colfer also noted that In Idaho, people’s feelings of being treated unfairly may be an important factor in the polarization of opinion that leads to politicization of (and possible consequent reduction in) sustainable management.  Violence and/or loss of concern about local resources resulting from perceptions of unfairness are definite possibilities here.

Indicator – B4.  Destruction of natural resources by local communities is rare

Consultant's  Initials:

CC 

PW
Source: 
CIFOR-BAG

Identification No. in source: Use all refs:



1.3.5

Class:
Social
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibilities for resource management.
Criterion- Forest management provides ongoing access to the resource.
Indicator - Destruction of natural resources by local communities is rare.
Box B: Definition:
Destruction of natural resources here is considered distinct from a gradual depletion of resources that may come from use of that resource, e.g., depletion of fishing stocks due to over use.  It refers to destruction incurred as a result of intentional action, such as “grudge fires,” or harvesting done in a careless way, or for example the use of commercial poisons in fishing.  Depending on the understanding of natural resource management, and local people’s motivation to care for resources over the long term, the amount of destruction will vary (cf. Guha 1993, for examples from India; Peluso 1992, for Indonesia). In a North American context this indicator might be viewed as intentional or careless impacts or vandalism.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


2


Useable?



2

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


2



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

Yes









No










Box D: Applicability to Different Landowners:  

This indicator is applicable equally to all landowners. 

Box E:  Overlap: 
CIFOR – BAG:

1.1.4
1.1.5
2.3

Box F: Geo-Political Scale: 
Global



North America



Intermountain



West



Study area



Tenure



Site
X


Box G: Indicator Characteristics: 
Diagnostic
X


Predictive



Both



Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
Destruction of natural resources suggests the absence of a sense of stewardship toward the resources that we believe is necessary for sustainability.  Since local people are at some level dependent on local resources, the destruction of local resources is unlikely to contribute to human well-being.

Box J: Relevance to Sustainable/Unsustainable Management: 
Previous CIFOR tests found this indicator relevant because the level of avoidable destruction clearly impacts the sustainability of the resources over the long-term.  The more people are interested and successful in avoiding this type of destruction the greater the probability that resource use will be sustainable, because unnecessary negative impacts or stresses on the resource will be minimized.  It is also relevant because it reveals the level of value and respect for resources by local peoples, which is a contributing factor towards sustainable management (CIFOR Resource book, p. 57).
While we agree with the above statement, this test found that this indicator is a result in part of a number of indicators particularly BOISE B1-3 (CIFOR-BAG 2.3, 1.1.4, and 1.1.5). Testing the area or amount of destruction of resources is, however, difficult to assess and it is difficult to make a specific causal link to fairness or security of access as the root of the problem. We feel that direct measures of resource conditions such as forest fragmentation, soil conditions etc. are more appropriate measures of the full extent to which all stakeholder (including forest managers) are caring for the resource. 

Box K: Measurement Methods:
Measurement methods for this variable would include documentation (and analysis by number of events, percent of area, severity of damage and causal factors) of the sites where destruction or vandalism has occurred.  

Box L: Data Required:
Vandalism cases are relatively well documented in forest manager files and in police records. Other types of destruction of resources e.g., careless harvesting may be documented in Forest Practices monitoring or compliance reports if the action is in violation of a regulation or best practice. 

Box M: Data Used for the North American Test: 
· Boise National Forest records

· Forest Practices Code of Idaho monitoring reports. 

Box N: Example Results:
Box O: Assessing the Practicality: 

This indicator is difficult to assess both in terms of determining what qualifies as “destruction” as well as determining the causal factors associated with it. Self reports of destruction would be very difficult to obtain as actual vandalism is illegal.

Box P: Assessing the Information Value: 
Measurement of this indicator could best be categorized as data and has relatively low information value. 

Box Q: Overall assessment: 
Rejected. 

This indicator was rejected as an abstract and difficult indicator to measure and to assess the meaning of the results. 

Box R: Did you rewrite or revise to a new indicator. If so what?

No. 

Box S: References:
Colfer, C. J. P., Wadley, R. L, Harwell, E., and R. Prabhu,  1997.  Security of Intergenerational access to resources:  Developing Criteria and Indicators.  CIFOR Working Paper 18, Bogor, Indonesia.

Guha, R., 1993.  The Malign Encounter:  The Chipko Movement and Competing Visions of Nature.  In T. Banuri and F. A. Marglin (eds.).  Who Will Save the Forests?   Knowledge, Power and Environmental Destruction.  Zed Books, London, p. 80-113.  

Peluso, N., 1992.  Rich Forests, Poor People:  Resource Control and Resistance in Java.  University of California Press, Berkeley.

Indicator – B5. Ownership and use rights and responsibilities to resources (inter and intra generational) are clear and respect pre-existing claims

Consultant's  Initials:

CC

PW
Source: 
CIFOR-BAG

Identification No. in source: Use all refs:



1.1.1

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibility for sustainability.

Criterion- Forest management provides ongoing access to the resource.

Indicator - Original Wording: (CIFOR-BAG 2.3) Agreement exists on rights and responsibilities of relevant stakeholders. (CIFOR-BAG 1.1.1 Ownership and use rights to resources (inter and intra generational) are clear and respect pre-existing claims. Final Wording: Ownership and use rights and responsibilities to resources (inter and intra generational) are clear and respect pre-existing claims.
Box B: Definition:
There are a wide variety of perceptions possible amongst stakeholders (who have very different interests in the resources) regarding who “owns” and has the right to access resources in a given area.  When this indicator is met there is virtual agreement, possibly legalized, amongst the stakeholders’ views, including some form of recognition of pre-existing rights of local peoples to the resources  (CIFOR Resource book, p. 4).

CIFOR-BAG notes that “agreement” suggests a common vision among stakeholders and a lack of conflict about the allocation of rights and responsibilities.  Relevant stakeholders will be those involved in management (including use) of forest resources, both formally and informally.  “Rights” represent an agreement among stakeholders that the person/entity who has the right has a legitimate interest in, benefit from, and some, varying degree of control over the resource.  “Responsibility” refers to the obligation to manage the resource. 

Box C:  Attributes:

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners:  

While ownership and use rights vary by tenure holder, the issue of ownership and use rights is applicable across all tenures.

Box E:  Overlap: 
CIFOR:

1.1.3
3.2.1

CIFOR – BAG:
1.1.4
2.3
2.3.1

CCFM: 

6.2.4  
6.1.1
6.5.6

Box F: Geo-Political Scale:  
Global



North America



Intermountain



West



Study area



Tenure
X


Site
X


Notes:

Aboriginal ownership and use rights, addressed in CCFM 6.1.1 are ascribed at scales up to and including global rights, however, non-Aboriginal ownership and use rights normally operate on more local scales and will vary from tenure holder to tenure holder. Consequently, the tenure level is the scale at which measurement of this indicator best occurs. 
Box G: Indicator Characteristics: 
Diagnostic
X


Predictive



Both



Notes:  Measurement of this indicator is diagnostic of current conditions only. 

Box H: Indicator Function: 
Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
From a practical context, rights and responsibilities typically go along with ownership and use rights, helping to identify and motivate responsible parties.  Respect for pre-existing claims fulfills an ethical and legal requirement, but it also provides reassurance to people with current claims that their claims may continue to be recognized and respected. The practical assumption behind this indicator is that if stakeholders agree or “buy-in” to their rights and responsibilities it will be more likely that stakeholders will follow and enforce agreed upon rules (CIFOR, 1998).

In the North American context, land ownership rights are firmly established, legally described, registered and protected. Other formal legal rights such as water rights and mineral rights are similarly duly recognized and protected. Informal rights, including traditional access rights, are much harder to establish the existence of and are either defined through the courts or are negotiated rights. Most rights under this category are addressed in indicator B2.

Box J: Relevance to Sustainable/Unsustainable Management:
Clarity and agreement on ownership and use rights to resources, especially those that respect pre-existing claims, will increase local people’s feeling of security regarding the local resources (in other words, their level of confidence that resources will not be taken from them or their children).  This is relevant to sustainable management because when people feel some security of access, it appears that they are more likely to take a longer term view toward resource management.  They may even make decisions, which result in long-term conservation despite short-term sacrifice.  In addition, acknowledgement of rights is relevant from the perspective of justice, which forms a part of human well-being (which is, in turn an element of human sustainability) (CIFOR, 1998; Prabhu et al., 1996).

Sustainability is likely to be enhanced when rights and responsibilities pertaining to management are clear.  The rights provide motivation to the managers to manage responsibly; and the responsibility means that the management functions are more likely to be performed.
Box K: Measurement Methods:
Ownership and use rights, including pre-existing claims, can be divided into two categories: formal and informal rights and ownership. Identifying formal ownership and use rights that are a result of constitutional rights (e.g., Aboriginal rights), legal rights (e.g., property ownership or mineral rights) or rights that arise through management or other plans. These rights and ownership obligations can be listed for a specific jurisdiction and an assessment completed of the extent to which the forest manager has met these obligations could be conducted (Aboriginal rights and obligations are discussed in indicator J1). This comparison could be completed in the following ways:

1) Litigation or complaints of violations of these rights;

2) Forest manager assessments of the extent to which obligations have been upheld;

3) Stakeholder assessments of the extent to which obligations have been upheld;

4) An assessment of the forest manager’s awareness of obligations; and

5) Maps or documents available to the forest manager that outline these obligations. 

This indicator, and these measurement methods are duplicates of those for CCFM 6.1.1 (Aboriginal and Treaty rights). Consequently data collection for these methods could be conducted sympathetically with the Aboriginal indicator although sampling strategies would need to be distinctly different. 

Informal rights are those that arise from traditional or historic use of the forest. These rights are much more difficult to assess and qualitative techniques may be needed  to assess the existence of these rights. CIFOR-BAG qualitative techniques such as historical trends analysis, historical transects of landscape, ICM, participatory mapping and access to resources by generation pebble distribution method can be used to abstractly address stakeholder assessment of the extent to which obligations have been upheld (CIFOR, 1998).

Box L: Data Required:
Data Sources:

· Maps of land ownership and use rights

· Descriptions of rights and obligations associated with the forest management unit (e.g., the forest management plan).

Data for formal ownership rights should be relatively available from the forest management tenure holder. This data should be fairly reliable. Data for use rights (e.g., firewood harvesting permits, non-timber forest product use, recreational use etc.) will be more readily available for commercial or permitted activities although probably from multiple sources or different branches of the agency or organizations. Non-permitted activities such as non-commercial berry harvesting, which may be defined as a use right, may not be well mapped nor even numbers or quantities of materials or individuals known. Formal use rights for non-permitted activities may have to be obtained from managers best estimates or experience.

Box M: Data Used for the North American Test:
Data sources for this test included:

· USDA-FS. 1990. Boise National Forest Land and Resource Management Plan.

· Boise State University, Department of Geoscience GIS/Facility. 1998. Land Ownership in the Boise Study Area. 

Box N: Example Results: 
Land Ownership
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Land ownership within the Boise study area was calculated using a GIS-based analysis of digital data by the BSU GIS lab (BSU, 1998). The largest landowner in the area is the Boise National Forest (Boise and Payette National Forests) and the smallest land owner is the Boise Cascade Corporation. Cadastral records and ownership title are maintained in country land records.

Other Legal Rights

Within the study area, a number of other legal rights, particularly mineral, grazing and water rights, utility corridors and other rights have been recognized. Records for these formal rights can be obtained from State agencies or from the counties. The 1990 BNF plan summarizes concerns and issues regarding instream water rights for the Boise National Forest. These rights, authorized by Federal or State law, are being quantified, documented and recorded for the area. 

The General Mining Law of 1872 (and amendments) allows citizens to obtain, upon discovery, title to the land that is conveyed as a property right to the mineral and, through the patent process to the surface (USDA-FS, 1990). The 1990 BNF plan notes that over 10,300 mining claims encompassing about 212,800 acres, currently exist on the Forest. While no major mines are currently operating a number of small operations are producing gold, silver and building stone. Similarly, the Mineral Leasing Act of 1920 authorizes the government to lease land for oil, gas and other nonlocatable minerals. The Mineral Materials Act of 1947 allows the National Forest to let rights for common variety minerals including stone, clay and other road materials. In 1988, 9,178 tons of sand and gravel were mined with most of these materials mined for use by the Forest Service. As of the 1990 plan, overall approximately 94% of the Forest was available for mineral entry and location. 

Box O: Assessing the Practicality:  

In the North American context, much of the formal ownership data is readily available and easily accessed consequently it is easier to monitor over time. Collecting informal data may be part of planning, or public participation processes or collected through bioregional mapping techniques. This process could be fairly time consuming and potentially costly. Some of this information may be considered too sensitive to map or record (e.g., traditional use areas, aboriginal use areas etc.). 

Box P: Assessing the Information Value:
This indicator provides high value information. Forest managers do need to know who else is using and/or managing the resources in the forest, and clarity of boundaries and/or use rights makes this easier. 

Box Q: Overall assessment: 
Accepted. 

The strength of this measure is that it provides an assessment of whether or not there is agreement on who should be involvement in management and who can do specific activities.   The weaknesses are associated with the difficulty in measuring non-commercial, non-permitted use rights and informal (e.g., traditional) rights. 

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes. Ownership and use rights and responsibilities to resources (inter and intra generational) are clear and respect pre-existing claims
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Appendix:
Informal Ethnographic Interviews:

CIFOR Principal Scientist and Anthropologist, Carol Colfer, conducted a series of ethnographic interviews as part of the Boise test of C&I. While Dr. Colfer was only able to participate in the study for a few days, the interviews she conducted provided valuable insight into the indicators from local people’s perspectives. To retain confidentiality, individual respondents are identified only with a set of initials (m=male, f=female). Comments obtained relevant to this indicator are summarized here below.

18/6
Ownership appears clear (many maps available, no evidence of conflict about that)




18/6
The claim to harvest morelles and hike in remote areas may be a pre-existing claim (Couple A)




19/6
Couple A own land and a cabin in Ola, and have bought land they know the boundaries to, 





and are managing as a mini-wildlife reserve there




19/6
Couple B own land and have been having a dispute over the access road to their property




21/6
In Sweet, fences used to delineate property lines (sometimes not consistent





with legal, survey boundaries---became important when outsiders bought in,  Bm)




21/6
The Air Force wants some grazing land, and the Feds are trying to figure





out whether compensation needs to be paid to those who've had permits





to graze for decades (TV and Bm)




21/6
Loggers and ranchers thrived in McCall---it's still beautiful, and they feel they





have a pre-existing claim (Fm)




18/6
Considerable disagreement about rights of access (roads, wilderness, Af, AM, Gm)


18/6
Couple A complained that USFS managed forests for timber interests


18/6
Couple A said the grazing permits that were given out were not in the public interest.


18/6
Responsibility for stream maintenance seems to have been broadened in the Forest Practices Act


21/6
None (Cm, Cf, Bm, Bf, Fm) seemed to feel the allocation of responsibilities was in question; though Bf wasn't entirely sure what her responsibilities were






21/6
Rights seem to be under constant negotiation (via legal mechanisms and informal local agreements) (e.g., a fight over an access road to private property through private property; whether fences mark property lines or old surveys; whether someone is allowed to build on a road where building is illegal; the enforcement of USFS regulations (commercial vs subsistence uses);










Indicator – C1. The process should be inclusive with all interests represented

Consultant's  Initials:

PW
Source: 
CIFOR-BAG

Identification No. in source: Use all refs:



2.1.3

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibility for sustainability.
Criterion- Concerned stakeholders have a right to participate in open and meaningful public participation processes in order to influence management.
Indicator – Original Wording: The contributions of all stakeholders are mutually respected and valued at a generally satisfactory level. Final Wording: The process should be inclusive with all interests represented.

Box B: Definition: 

Public participation opportunities should be inclusive of all interests. Inclusivity is defined as open participation in which the full spectrum of interests has the opportunity to participate. Participation is meant to include a broad range of public involvement techniques that range from information-oriented techniques to consensus or shared decision making or management. 

An interest can be defined as the things that motivate people: hopes, desires, fears or concerns. In contrast, positions are specific ways or means of meeting fundamental interests (Fisher and Ury, 1981).

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners:  

This indicator will in general be applicable to all landowners but different landowners will have different definitions of stakeholders or interests to which they must be responsive and different mechanisms for dialogue. Federal land managers will have the broadest definition of stakeholders (the National public) while private industrial forest lands may use stockholders as generally synonymous with stakeholder. 

Box E:  Overlap:  
CIFOR – BAG:
2.2
2.1.2
2.1.3
2.2.4
2.2.2


CCFM:

6.4.1
6.4.2
6.4.3

Box F: Geo-Political Scale:
Global



North America



Intermountain



West



Study area
X


Tenure
X


Site
X


Notes: This indicator is relevant in particular up to the study area scale. As the scale expands, so will the definition of interests, however, these interests are typically associated with a specific forest management unit (e.g., Boise National Forest) or particular tenure holder (e.g., US National Forest Service). Evaluating at the forest management unit level, the study area scale is the most appropriate. 

Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes: This indicator provides a diagnostic reading of who current interests are and the extent to which participation processes include them. As interests emerge or are redefined frequently and are often specific to a particular management action or issue the indicator is not predictive. 

Box H: Indicator Function: 
Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
Public participation, alternative dispute resolution and shared decision-making theory all underlie this indicator. The principle issue is the definition of, and differentiation between, stakeholders and interests. A stakeholder is normally defined as “all those who have a stake” in the process. Alternatively, stakeholders have been defined as those who have an ability to effect the outcome of any decision. CIFOR defines stakeholders initially in a broad fashion as anyone with an “interest in the forest”. They then use a method to separate out the “most important ‘forest actors’ from the broader category of ‘stakeholders’ or individuals with an interest in the forest based on a ranking on six dimensions: proximity to the forest, pre-existing rights, dependency, local knowledge, forest/culture integration, and power deficits. This method was used to identify more important stakeholders for commercial forest management.  

In a North American context, while commercial forest managers are involved in forest management, the predominant form of tenure is public. For federal forests, stakeholders then can be defined as all citizens of the US and State/Provincial forests as residents of those jurisdictions. Attempting to determine who “counts  more”, as with the CIFOR process can be difficult and inequitable. As a result, there is substantial ongoing debate in resource management professions over “who’s voice” should be counted. A contrasting approach is the identification of interests and not the identification of individual stakeholders or groups of stakeholders.

Interests are defined as fundamental, but often intangible, expressions of what motivates people: hopes, fears, desires, and concerns (Fisher and Ury, 1981). This technique has been widely adopted by land and resource management planners in many Canadian jurisdictions particularly British Columbia (LUCO, 1993). The interest-based method of representation suggests that each interest is awarded standing in the participation process. This method both recognizes that individuals have common and overlapping interests and that individuals hold more than one interest. More importantly, interest-based techniques for representation do not identify who counts more or less but rather recognizes each interest as legitimate. When interest-based representation models are accompanied by consensus decision making, as they often are, the lacking of weighting of any particular interest is reinforced as each interest has, in effect, veto power regardless of size. Jack Ward Thomas, former Chief of the USDA Forest Service, defined this “community of interests” as a “group of concerned individuals who are leaders and advocates for the things they believe in. Some members have formal authority to act on behalf of groups or institutions to which they belong, but most are without authority or title of any kind. Membership is open to all who express an interest in the goals of the group. A community is large, diverse, and inclusive” (Thomas, 1995). 

Box J: Relevance to Sustainable/Unsustainable Management : 
Public involvement is assumed to be linked to sustainable development because of the breadth of goods and services that stakeholders demand from their forests. If all of the stakeholders advocating varying uses of forests are included in the decision-making process, it is more likely that forest management will be carried out on a sustainable basis to maintain the flow of these goods and services (CCFM, 1996).

Box K: Measurement Methods:
Methods for assessing the inclusivity of the public process include:

1) An examination of appeals, complaints or petitions for participation in the process;

2) A comparison of interests participating in the process vs. interests defined a priori (e.g., from NFMA Regs., F.S. Manual, stockholder lists, past Forest Management Plan, professional judgement, etc.)

Scaling methods to examine this indicators adequacy need yet to be developed. Negative case analysis, however, can be used to identify areas needing improvement. 

Box L: Data Required:
1) Lists of individuals, organizations and agencies who expressed the desire to participate, vs. participated in the public participation process. Sources:

USFS – National Forest: Public Comments document from previous Forest Plan EIS

~ while interests are fluid, the previous Forest Plan EIS and associated records will contain a list of those individuals, organizations and agencies who were involved in the most recent large forest planning effort. This list should be complete and reliable. Comments are made public through the EIS process and therefore this information should be public.

USFS – National Forest: Issue, Concern, Opportunity (ICO) identification process 

~ information reliable and public but not necessarily complete: names/addresses from licenses and other user groups may not be identified here unless they specifically identified interest in forest management planning 


Industrial Forest Lands – Stockholder lists/annual report mailing list



~ both stockholder lists and annual report mailing lists are probably confidential

2) Outline of public participation processes including timelines, notification procedures, methods of participating, means of removing financial barriers.

Public Agencies – List or calendar of public participation process  and mechanisms for involvement should be available from each agency. Contact agency planner or public involvement specialist.

3) 
List of known or recommended groups (from regulations, past plans etc) that consultation is recommended with. 

Box M: Data Used for the North American Test:

Data sources included:

· Interview with BNF NEPA Coordinator Jeff Foss

· BNF 1990 Land and Resource Management Plan

· Public Comments on the Boise National Forest Plan. 

· Record of Decision: for the Land and Resource Management Plan Final Environmental Impact Statement Boise National Forest Plan. 

Box N: Example Results: 
Appeals, Complaints or Petitions for Participating in the BNF Activities

BNF NEPA Coordinator noted that to his knowledge no formal appeals, complaints or petitions had been recorded for participation in forest planning activities. Complaints were noted, however, regarding timing for public participation processes and notice of these events and the response times. Such complaints associated with the current planning process have resulted in an extension to the public comment period for the scoping process. 

Interest Groups Participating in the 1990 Boise National Forest Plan Development 

Over 1600 written comments were received for the proposed  Boise National Forest Plan and the Draft Environmental Impact Statement (1990). The bulk of these responses came from preprinted cards (Timber Industry cards and Heli-Industry cards) while the rest were individual comments. Of the 500 letters received, 60 percent were from Idaho residents and 40 percent  came from out of state. 

Agencies, Organizations and Interest Responding to the Proposed Boise National Forest Plan or the Draft Environmental Impact Statement.

Responses in the proposed forest plan or DEIS were not tallied by subject area or respondent but were grouped by interest. Full detail of these interests, including example comments, can be found in the Public Comments on the Boise National Forest Plan Chapter IV of the EIS but are grouped by subject area in the table below. 

Interests Responding to the 1990 Boise National Forest Plan EIS
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Roads

Box O: Assessing the Practicality: 
For those forest management tenures who are required to record this information (e.g., USFS-NFMA requirements) this indicator can be relatively easily measured over time without great expense or great searching. For tenures for whom the information is not normally available (e.g., some State agencies) or for whom the information is private (e.g,. private forest industries) evaluating this indicator will be more difficult and may require a self-audit conducted by that organization itself. 

Box P: Assessing the Information Value:
This indicator will provide basic, relatively low level information regarding how extensively the forest management tenures consulted with interests in their area. While this is low level information this step must be evaluated before the quality of the interactions or participation can be assessed. For some interests and in some jurisdictions, merely gaining access or the right to participate is a significant step in moving towards the sustainability of forest management units. 

Box Q: Overall assessment: 
Accepted. 

This indicator was accepted because it is a stepping stone, or basic, indicator from which to assess the overall adequacy of public involvement. An additional strength is that identification of those groups who had access to the process will provide the sample for evaluating subsequent related indicators. The main weakness is the relatively low information value associated with this indicator. 

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes. The process should be inclusive with all interests represented.

Box S: References:
British Columbia Round Table on the Environment and the Economy. 1991. Sustainable Communities. 

Canadian Council of Forest Ministers. 1996. Criteria and Indicators of Sustainable Forest Management in Canada. Technical Report. Canadian Forest Service. Ottawa, ON.

CIFOR Methods Testing Team. (1988). Basic Assessment Guide for Human Well-being. Draft,1998. CIFOR, Bogor, Indonesia.

Colfer, C.J. 1995. Who Counts Most in Sustainable Forest Management? CIFOR Working paper No. 7. CIFOR, Bogor.  

Colfer, C.J.P., Wadley, R.L., Hartwell, E. and R. Prabhu. (1997). Intergenerational Access  to Resources: Developing Criteria and Indicators. Working Paper No. 18, CIFOR, Bogor, Indonesia.

Colfer, C.J.P., and R. Wadley. 1996. Assessing "Participation" in Forest Management: Workable methods and Unworkable Assumptions. Working Paper No. 12, CIFOR, Bogor, Indonesia.

Fisher, Roger and William Ury. 1981. Getting To Yes: Negotiating Agreement Without Giving In. Penguin Books, NY:NY.

Land Use Coordination Office. 1993. Land and Resource Management Planning: Public Participation Guidelines. http://www.luco.gov.bc.ca/lrmp/

Prabhu, R., C.J. Colfer, and R. G. Dudley. Guidelines for Developing, Testing and Selecting Criteria and Indicators for Sustainable Forest Management. CIFOR, Bogor. 

Thomas, J. W. 1995. Engaging People in Communities of Interest. A presentation of the C.Eugene Farnsworth Memorial Lecture and Fellowship, Syracuse University. Syracuse, New York. March 20, 1995. http: www.fs.fed.us/intro/speech/jwtsyr.html.

USDA-FS. 1990. Public Comments on the Boise National Forest Plan. Chapter VI of the EIS. Boise National Forest. 

USDA-FS. 1990. Record of Decision: for the Land and Resource Management Plan Final Environmental Impact Statement Boise National Forest Plan. 

Appendix:
Informal Ethnographic Interviews

CIFOR Principal Scientist and Anthropologist, Carol Colfer conducted a series of ethnographic interviews as part of the Boise test of C&I. While Dr. Colfer was only able to participate in the study for a few days, the interviews she conducted provided valuable insight into the indicators from local people’s perspectives. To retain confidentiality, individual respondents are identified only with a set of initials (m=male, f=female). Comments obtained relevant to this indicator are summarized here below.

22/6
Team found dissatisfaction with the process in the USFS meeting; short resp. time


22/6
The last USFS plan for BNF has a whole book of citizen input, which was extensive.


22/6
Bf, Bm, and Cf do not seem to participate in public debates on forest use.


22/6
Am, Af, Gm, Cm, Fm appear to have participated in public debates on forest use


22/6
Who should have rights to participate is very controversial.  Am, Af, Bf felt that the nat.



for. are for the whole country and everyone has a say.  Fm, Cm, Cf felt that local people



should have more say about the forests in their area. Feelings ran high all around.


22/6
Af felt she has as much right to have influence on NF in New York or Alaska as anyone.


22/6
Fm felt he was here first, had maintained a nice area, and should have more say than



distant stakeholders


Indicator – C2. Stakeholders should have detailed and meaningful reciprocal background information necessary to provide quality input into the public participation process.

Consultant's  Initials:

PW
Source: 
CIFOR- BAG

Identification No. in source: Use all refs:



2.2

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibility for sustainability.

Criterion- Concerned stakeholders have a right to participate in open and meaningful public participation processes in order to influence management.
Indicator – Original Wording: Local stakeholders have detailed, reciprocal knowledge pertaining to forest resource use (including user groups and gender roles), as well as forest management plans prior to implementation. Final Wording: Stakeholders should have detailed and meaningful reciprocal background information necessary to provide quality input into the public participation process.

This indicator was revised from CIFOR-BAG 2.2 with concepts included from CIFOR-BAG 2.2.2 (Updated plans, baseline studies and maps are widely available…). The local or indigenous knowledge aspect of the original CIFOR-BAG 2.2 indicator was combined in CCFM 6.2.2.  The following evaluation is completed on the final wording of the indicator. 

Box B: Definition 

This indicator supports the idea that stakeholders should have timely and full access to information including background information, draft plans or decisions, justifications, scientific information and studies in order to be able to participate meaningfully (LUCO, 1993). Timely refers to the idea that information must be provided to the stakeholders with sufficient time to allow them to realistically review and critique the information prior to their participation. This also assumes then that stakeholders are notified sufficiently in advance of public participation processes of the opportunities for participation, the mechanisms for participation and the timelines involved. 

The aspect of reciprocity was included in this indicator to suggest that stakeholders and forest managers should also have access to background information from other stakeholders. This would include traditional or local knowledge, values, legal rights and use patterns.

Box C:  Attributes:

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners: 

This indicator will in general be applicable to all landowners but different landowners will have different definitions of stakeholders or interests to which they must be responsive and different mechanisms for dialogue. Federal land managers will have the broadest definition of stakeholders (the National public) while private industrial forest lands may use stockholders as generally synonymous with stakeholder. 

Box E:  Overlap:  
CIFOR – BAG: 
2.2
2.2.2
2.2.3
2.1
2.1.2

CCFM:

6.2.1
6.2.3

Box F: Geo-Political Scale:
Global



North America



Intermountain



West



Study area
X


Tenure



Site



Notes: This indicator is relevant in particular up to the study area scale. As the scale expands, so will the definition of stakeholders, however, the public participation processes and background information if typically associated with a specific forest management unit (e.g., Boise National Forest) or particular tenure holder (e.g., US National Forest Service). Evaluating at the forest management unit level, the study area scale is the most appropriate.  In some cases, such as the Boise test, larger scale scientific or background studies (such as the Interior Columbia Basin Ecosystem Management Plan) will serve as principle resources for the study area. 

Box G: Indicator Characteristics:  

Diagnostic
X


Predictive



Both



Notes: This indicator is diagnostic of the extent to which stakeholders are adequately informed enabling them to participate meaningfully in public participation. It is only predictive in the sense that there is a strong link between stakeholder understanding of material and the quality of their participation. 

Box H: Indicator Function: 
Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts :

This indicator is based on the basic assumptions that in order to meaningfully participate, participants must understand, or have the opportunity to develop an understanding of, the background material. Informing stakeholders so that they can meaningfully participate is assumed to increase the potential quality of participation and in turn, the quality of the decision. Magill (1991) notes that the complexity of management documents and  technical jargon used by resource managers “tends to discourage public involvement”.  Gallagher and Patrick-Riley (in Magill, 1991) found that “the language in various land management plans proved too difficult for some members of the public to understand – the documents were not written for people with average reading ability (p. 16)”.  

Public participation guidelines for some Land and Resource Management Plans suggest that where scientific or management information is inaccessible to stakeholders because of a degree of technical knowledge required to understand the materials or because of financial barriers that prevent stakeholder groups from accessing this information then it is the responsibility of the coordinator of the public participation process to ensure these barriers are overcome. In British Columbia, Land and Resource Management Planning guidelines and standards established by the BC, Commission on Resources and the Environment suggest that the management agency appoint a technical panel to survey as ‘data’ interpreters to the stakeholders. 

With respect to the issue of traditional or local knowledge, the concept of ‘local’ knowledge refers to the fact: that those who use or live in the resource often possess knowledge about the resource and how they have traditionally managed the resource. This information is not typically organized in a standard, western-scientific or resource management framework and as such has often been ignored or devalued. This indicator is based upon the assumption that information from multiple sources is valuable and valued and that some mechanism needs to exist to incorporate this information into forest management. While traditionally applied to Aboriginal/Indigenous peoples, the concept of traditional knowledge has been applied to non-aboriginal, resident people.

Adequate notification of timing of public involvement processes is critical to ensure meaningful participation. Processes that take too long to complete, however, can also be impediments to public participation. While some mechanisms for public involvement are particularly long, delays in public comment periods can also be obtained for strategic purposes such as ensuring the status quo of management or exhausting some participants away from involvement. 

Box J: Relevance to Sustainable/Unsustainable Management :
Informed decision-making is a key to making management decisions that will lead to sustainability. Assuming that the public is a part of the decision making model (as informants, participants, advisors or decision-makers) they, along with managers, must be adequately informed. Informed decision making is also relevant from the perspective of justice which forms a part of human well-being (Prabhu et al., 1996). Stakeholders have a right to be informed regarding activities which may impact them. 

The purpose of the criteria that this indicator fits within is to provide open and meaningful processes that enable the public to influence management. An open and meaningful process necessarily includes open and meaningful access to the information. It is presumed that it would be much more difficult for the public to ‘influence management’ if they are not adequately informed about the management decision. 

Box K: Measurement Methods:
Measurement methods include:

1) an inventory of background resources (maps, reports, etc.,) that have been made available to stakeholders by mechanism (e.g,. Web site, printed report available at public meeting etc.,), timing (when that was provided to stakeholders), and the accessibility (e.g,. readability) of that information;

2) a quantitative or qualitative assessment by stakeholders of the perceived adequacy and availability of this information with respect to: a) extent of information provided; b) timing; c) method of disseminating information; and d) accessibility; and/or

3) a comparison of the background resources available to stakeholder versus the background resources available to forest managers.

Scaling methods to examine this indicator’s adequacy need yet to be developed. Negative case analysis, however, can be used to identify areas needing improvement. 

Box L: Data Required:
Data sources include: 

· Public participation process or schedule. 

· Inventory of information provided to stakeholder (by mechanism and timing)

· Inventory of total available information and accessibility of that information.

· Stakeholder assessment of adequacy of background information provided. 

A relatively low cost mechanism for conducting the perceived adequacy assessment by stakeholders (method # 2) is to use feedback forms at public participation meetings or as part of the information packages themselves. 

Box M: Data Used for the North American Test:
Data sources used for the Boise test included:

· Interview with BNF NEPA Coordinator Jeff Foss

· BNF 1990 Land and Resource Management Plan

· Public Comments on the Boise National Forest Plan. 

· Record of Decision: for the Land and Resource Management Plan Final Environmental Impact Statement Boise National Forest Plan. 

· Public Involvement with the Idaho State Board of Land Commissioners and the Idaho Department of Lands policy. 

Box N: Example Results:
Mechanisms for Providing Background Information

Mechanisms for providing background information to the public were summarized by J. Foss and include the following:

· Technical information available at Forest Service offices in the area;

· Summary information available at public meetings;

· Planning newsletters with summary information;

· Mailing of notices and planning newsletters to those on mailing lists;

· Freedom of information requests for post-decisional information;

· Forest Service plans and options and draft EIS documents;

Technical advisory panels are not mechanisms that are utilized in the BNF area, however, the forest planning team includes a number of individuals including the public affairs specialist and writer/editor who can assist in this manner. 

Public Participation Opportunities in the 1990 Boise National Forest Plan Development

Public involvement mechanisms for the 1990 Boise National Forest Plan development including the EIS review consisted of a range of mechanisms starting with the 1980 development of Issues, Concerns and Opportunities and ending with the publication of the final decision of the EIS process. Timing of information availability was not noted in the public comments.

Event
Mechanism of Involvement

Notices of plan (published in newspapers, federal register etc.)
Written Notice

Public Town Meetings (Atlanta, Cascade, Mountain Home, Idaho City, Lowman, Boise, Garden Valley, Emmett)
Presentations and comments

Planning team meetings with group and individual representatives on draft document
Presentations and questions

Media release (e.g., Idaho Statesman)
Written Notice

Written submissions
1600 comment letters received

Forest Planning “Public Interest” Group – 30 invitees who helped develop mechanisms to help Forest respond to comments
Advisory group**

Steering Committee group formation (riparian/fisheries, recreation, timber-wildlife)
Advisory group

Forest Planning Newsletters
Written notices and updates

Publication of plans, EIS, summaries, formal record of decision
Written documents for review

** It should be noted that this public interest group would probably not be held again as it would appear to violate the requirements of the Federal Advisory Committee Act  (Pers. Comm. J. Foss)

Mechanisms for Public Involvement for Timber Sales for the Idaho State Department of Lands

The Idaho Department of Lands public involvement policy summarizes public involvement procedures for timber sales. Methods consist primarily of review of written materials and occasionally public hearings. 

Event
Mechanism of Involvement

Subscription Service
Review of written material 

Annual Timber Sales Plan
Review of written material

Local Timber Sales
Review of written material

Public Records
Review of written material – at cost

Notice of Proposed Future Timber Sales
Notice publicized in newspapers

Review of written material

Notice of Annual Timber Sales Plan
Publicized in newspapers

4 week written comment period

Presentations can be made before State Board

Board Action on Annual Timber Sales Plan
Presentation of plan plus public comments to State Board

No administrative appeals

No judicial review for those submitting comments or appearing at meeting

Indicator Summary:

The provision of adequate meaningful, timely, and reciprocal background information is difficult to address with available information. Scaling methods are also absent and consequently negative case analysis tends to be the most useful. Although information available for this test is limited some summary observations can be made. Regarding timing of presentation of information, the current Southwest Idaho Ecogroup Forest Plan revision and amendment process, the recent extension to the public comment period regarding the scoping process (the first stage of this planning process) would suggest that there are issues regarding the timely nature of the process. 

With respect to the meaningfulness (e.g., the readability) of the background information no formal assessment can be conducted. Formal analysis should be conducted to examine the readability vs. content tradeoffs of information.

With respect to reciprocity and the sharing of information that other (non-management) stakeholders will bring to the process, only the public meetings and hearings specifically provide an opportunity for non-management stakeholders to present information or perspectives. This information is consequently limited by the available time and by whether or not the information is captured in a means that can be shared with others. Public comment summaries do provide a mechanism for sharing information although it tends to be limited to perspectives (although not always) on management options and not the presentation of new data. 

Box O: Assessing the Practicality: 

This indicator is relatively easy to assess and monitor on a continuous basis at a relatively low cost. 

Box P: Assessing the Information Value:

Although this indicator measures a primary or initial step in assessing the overall nature of the public participation process it is fundamental to an open and meaningful process. The information level is relatively low but a necessary first step.

Box Q: Overall assessment: 
Accepted. 

The strengths are that the indicator is relatively straightforward to measure and provides a good initial indication of the extent to which the public participation process is meaningful and through which participants will have an opportunity to influence management. The weaknesses are the relatively low level of information provided. 

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes. Stakeholders should have detailed and meaningful reciprocal background information necessary to provide quality input into the public participation process.
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Appendix:
Informal Ethnographic Interviews

CIFOR Principal Scientist and Anthropologist, Carol Colfer conducted a series of ethnographic interviews as part of the Boise test of C&I. While Dr. Colfer was only able to participate in the study for a few days, the interviews she conducted provided valuable insight into the indicators from local people’s perspectives. To retain confidentiality, individual respondents are identified only with a set of initials (m=male, f=female). Comments obtained relevant to this indicator are summarized here below.

22/6
Df and Cf knew about the 18 minutes of silence and had a rationale (esp. schools) 



for dissatisfaction with the USFS decision


22/6
Fm explained a lot about forest management in the study site to me, apparently having



considerable background knowledge about management by different stakeholders.


22/6
ICBEMP has a study pertaining to forest resource use, though it's short on detail



at the community level, which is important.


Indicator – C3. Management staff and stakeholders should recognize and respect the interests and rights of each other

Consultant's  Initials:

PW
Source: 
CIFOR- BAG

Identification No. in source: Use all refs:



2.2.4

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibility for sustainability.

Criterion- Concerned stakeholders have a right to participate in open and meaningful public participation processes in order to influence management.
Indicator – Original Wording: Management staff recognize the legitimate interests and rights of other stakeholders. Final Wording: Management staff and stakeholders should recognize and respect the interests and rights of each other.

This indicator was revised from CIFOR-BAG 2.2.4 to include concepts from CIFOR-BAG 2.1.3 (that contributions of all stakeholders are mutually respected and valued),  CIFOR-BAG 2.1 (Effective mechanisms exist for two-way communications related to forest management among stakeholders), and  CIFOR-BAG 1.1.3 and 2.3.1 (Level of conflict is acceptable to stakeholders and means of conflict resolution function without violence). The following assessment is based on this final wording. 

Box B: Definition:
This indicator is designed to show the degree to which stakeholders with diverse perspectives and interests are able to maintain an on-going relationship and negotiations with management staff based on respect and necessarily valuing diverse contributions and perspectives. 

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners:

This indicator will generally be applicable to all landowners, however, different landowners will have different definitions of stakeholders or interests to which they must be responsive and different mechanisms for dialogue. Federal land managers will have the broadest definition of stakeholders (the National public) while private industrial forest lands may use stockholders as generally synonymous with stakeholder. 

Box E:  Overlap:

CIFOR – BAG:

2.1
2.1.3

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area
X


Tenure
X


Site



Notes: Evaluating at the forest management unit level, the study area scale, is the most appropriate as stakeholder groups are most concerned about addressing issues at the level of the forest management unit or have most opportunities to participate at this scale.

Box G: Indicator Characteristics:
Diagnostic
X


Predictive



Both



Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
Stakeholders in forest management as well as forest management staff often come from very different socio-economic backgrounds, perspectives, values, priorities and interests. This can typically result in a lack of understanding, lack of respect, hostility and even conflict among stakeholders or between stakeholders and management staff. The result is a significant barrier to effective two-way communication.

In order to have effective, open and meaningful public participation that influences management there must be open dialogue between management and stakeholders. Two-way communications is paramount to this and, in a study of US National Forest planning was preferred by citizens (Force and Williams, 1989). Effective mechanisms for two-way communication allow people to: share traditional or local knowledge; express their values, rights and preferences; clarify concepts; become informed of the interests and plans of other stakeholders and managers; and integrate their own knowledge, experience and preferences into forest management (Colfer et al., 1995).

Key to the issue of respect is that encounters between and within management staff and stakeholders are undertaken without the differences in perspectives, interests, values and positions escalating to the destruction of the resources or property, or harm to humans (CIFOR, 1998). 

If forest management staff are not supportive of the concept of public involvement, the development of respectful working relationships between forest management staff and stakeholders will be hampered. A number of studies have documented forest management concern about, and discomfort with the involvement of the public in resource management decision making. Boyle and Shannon (1994) noted that in general, US Forest Service employees “have great ambivalence about accepting the public’s knowledge about what they consider a scientific-based decision”. Magill (1989) noted that resource professionals may welcome public input but doubt the validity of that input. Schlager and Freimund (1994) examined institutional attitudes towards public involvement of forest managers for the ICBEMP study and found that twenty-six percent of managers, primarily Forest Supervisors and Ecosystem-Management Coordinators identified fear of public involvement as the most important barrier to implementing ecosystem management.  One driver for this is a fear that a more open public decision making process may result in more appeals or litigation (Schlager and Freimund, 1994). This frequently results in a desire within agencies work out the management decisions internally before subjecting them to public involvement (Schlager and Freimund, 1994). Vining and Schroeder (1987) note that communication between resource management staff and stakeholders has become increasingly adversarial over the last several decades. Overcoming the institutional barriers or fears towards public involvement is key to the success of this indicator. 

Box J: Relevance to Sustainable/Unsustainable Management:
This indicator is relevant to sustainable management because maintaining respect for the contributions of diverse stakeholders forms one of the keystones to effective public participation. If stakeholders and management staff are able to respect each others’ contributions despite differences, then stakeholders will be far more able to provide meaningful input that will have an opportunity to influence management decisions. Similarly, conflict will likely be reduced and justice enhanced. Conflict and associated violence is relevant because violence against people and property resulting from resource use decisions impacts on human-well being, which is a dimension of sustainability (Prabhu et al., 1996). Violence or conflict may also result in destroyed resources, thereby decreasing people’s access to them, and their ability to manage sustainably (Prabhu et al., 1996). 

Box K: Measurement Methods :

Assessing the status of this indicator requires the examination of several different dimensions:

1) willingness by management staff to accept public involvement as a necessary aspect of forest management;

2) the type and nature of interactions within and between management staff and stakeholders and the perception of the acceptability of these interactions (two-way communications and respect); and

3) the degree of conflict, the acceptability of that level of conflict and the conflict resolution processes in place within and between management staff and stakeholders.

Force and Williams (1989) and Shannon (1992) have both assessed the views of USFS forest managers towards public involvement using interviews and surveys. Schlager and Freimund examined these same issues within the geographic scale of the ICBEMP area although this study was not a scientific or representative sampling of professionals at this scale. Similar studies could be conducted at the scale of the forest  management unit to assess dimension #1.

Dimension two, the type and nature of interactions with specific focus on two-way communications and respect, is much more difficult to assess. Force and Williams (1989) note that data to help “analyze the most appropriate and effective methods to involve the public in resource decision-making are scarce” (p. 33). Participatory observation techniques or other qualitative techniques used previously by CIFOR-BAG are indicated below. Quantitative assessments of perceptions of forest managers and stakeholders regarding these issues and with the conflict issues in dimension #3 could also be conducted. One proxy measure for two-way communications could be simply conducted by assessing the type or style of public involvement technique used by the forest management unit. Several standard hierarchies or typologies of public involvement (see for example Arnstein, 1969; LRMP, 1993 or Vance, 1990) contrast these techniques by dimensions including the degree to which they allow for two-way communication.  

To assess these issues qualitatively, CIFOR-BAG suggests the use of the Iterative Continuum Method (ICM) focus group studies as well as participatory card sorting techniques and the Pebble Distribution Method (CIFOR, 1998). These techniques do not give direct insight into interactions between stakeholders but do give perceptions of stakeholders about themselves and other stakeholders. Other qualitative techniques that can be used to address this indicator include participant observation. 

Scaling methods to examine this indicators adequacy need yet to be developed. Negative case analysis, however, can be used to identify areas needing improvement. 

Box L: Data Required: 
Data required include:

· Forest manager assessment (interview/survey) of perceptions on the role of public involvement.

· Stakeholder assessment or satisfaction with public participation techniques (public participation evaluation forms)

· Inventory of public participation techniques used categorized by public involvement type.

· Documentation of conflicts or violent incidents on record. 

To use CIFOR-BAG techniques listed in Box K, data needed for direct measures include observed examples of the quality of relationship between stakeholders and management, specifically of respect for one another’s perspectives and contributions. These measures may be difficult to obtain as interactions between stakeholders and management are often numerous and not always public. In addition, stakeholders and management staff are likely to act differently in the presence of an observer than with each other naturally. Data needed for indirect measures include descriptions of stakeholder perceptions of the value of other stakeholders’ input. Qualitative, indirect measurement data should be relatively easy to collect and relatively accessible. 

Box M: Data Used for the North American Test: 
Data sources included: 

· USDA-FS. 1998. Southwest Idaho Ecogroup (Boise, Payette and Sawtooth Forests) Forest Plan Revision and Amendment in Brief. 

· USDA-FS. 1990. Public Comments on the Boise National Forest Plan. Chapter VI of the EIS. Boise National Forest. 

· USDA-FS. 1990. Record of Decision: for the Land and Resource Management Plan Final Environmental Impact Statement Boise National Forest Plan. 

· BNF. 1998. Schedule of Proposed Actions

· Vance, J.E. 1990. Tree Planning: A Guide to Public Involvement in Forest Stewardship. British Columbia Public Interest Advocacy Centre, Vancouver, B.C.

· Boise National Forest. 1998. Appendix B: Southwest Idaho Ecogroup Forest Plan Revision Public Involvement Strategy. Scoping. 

Box N: Example Results:
Data was generally not available to assess this indicator, however a proxy measure for one aspect of the type and nature of interactions was examined.

Type and Nature of Interactions

The type and nature of interactions, specifically whether the technique allowed for two-way communications was used as a partial proxy for this aspect. Mechanisms of involvement from the Idaho State Department of Lands and the 1990 Boise National Forest plan as well as proposed methods for the Southwest Idaho Ecogroup revision and amendment (scoping phase) were assessed on the dimension of the extent to which the technique allowed for two-way communication. The majority of these techniques are noted as 1-way communication techniques with the primary exception of the public interest group utilized in the 1990 BNF plan development (a technique now prohibited under FACA) and the public meetings. These public meetings should be examined more closely as some will involve presentations only (1-way communication) and question periods that do not involve dialogue (barely 2 way communication) while others will involve true discussion (2 way communication). 

Idaho State Dept. of Lands – Timber Sale Involvement
1 or 2

Way

Comm.
SW Idaho Ecogroup 

Scoping Phase
1 or 2

Way

Comm.
1990 BNF

LRMP
1 or 2

Way

Comm.

Newspaper notifications
1-way
‘Planning Post’ newsletter
1-way
Public Interest Group
2-way

Review of written materials
1-way
Briefing Booklet
1-way
Interest Group Steering Committees
2-way

Presentations to State Board
1-way or 2-way if a discussion format is used
Briefing Packet
1-way
Town Meetings
1-way (presentation aspect) 2-way 

(if Q&A period)

Presentation of Plan to State Board
1-way
Maps
1-way
Face-to-Face Briefings
2-way

Comment Process
1-way
Public Workshops
1-way (presentation aspect) 2-way 

(Q&A period)
Comment Process
1-way



Face-to-Face Briefings
2-way
News Releases/Press Conferences
1-way



Exhibits
1-way





News Releases/Press Conferences
1-way





Comment Process
1-way





Scoping Follow-up newsletter
1-way



Box O: Assessing the Practicality: 

This indicator includes several dimensions which vary in difficulty of assessment or cost. Assessing the typologies of public involvement is a relatively simple and very low cost aspect of this indicator to measure. Examining forest management staff acceptance of public involvement is similarly relatively straightforward to measure on a repeated basis at a relatively low cost. 

Measurement of the type and nature of conflict between and within forest managers and stakeholders is much more difficult, particularly to assess quantitatively. 

Box P: Assessing the Information Value:
Information value also varies by dimension. Examination of the typologies of public involvement used as a proxy for an assessment of the nature of  two-way communication is useful although it does not yield particularly high information value. More direct assessments of the quality of two-way communication would be needed to increase the information value. The assessment of forest manager perception regarding the role of public involvement should yield relatively high quality information. 

Box Q: Overall assessment:

Accepted.

This indicator was accepted as critical to the achievement of sustainable well being and sharing in management and benefits. Weaknesses are the current methods for testing some aspects of  this indicator particularly conflict and perceptions of the nature of interactions.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes. Management staff and stakeholders should recognize and respect the interests and rights of each other.
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Appendix:
Informal Ethnographic Interviews

CIFOR Principal Scientist and Anthropologist, Carol Colfer conducted a series of ethnographic interviews as part of the Boise test of C&I. While Dr. Colfer was only able to participate in the study for a few days, the interviews she conducted provided valuable insight into the indicators from local people’s perspectives. To retain confidentiality, individual respondents are identified only with a set of initials (m=male, f=female). Comments obtained relevant to this indicator are summarized here below.

22/6
Bf, who manages a small private landholding, is very antagonistic to environmentalists'


values and motivations.

22/6
Cm, Cf, and Fm appeared to respect others' values, and understand backgrounds/interests

Indicator – C4. The decision making processes must be transparent such that participants are confident that their opinions and values will be considered during the process and be reflected in the final product

Consultant's  Initials:

PW
Source: 
CCFM

Identification No. in source: Use all refs:



6.4.2

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibility for sustainability.

Criterion- Concerned stakeholders have a right to participate in open and meaningful public participation processes in order to influence management.
Indicator –  Original Wording: Degree of public participation in decision-making processes. 

Final Wording:   The decision making processes must be transparent such that participants are confident that their opinions and values will be considered during the process and be reflected in the final product.
The final wording for this indicator (Boise C4) combines elements of CCFM 6.4.1 (participation in the design of decision-making processes) and CCFM 6.4.2 (participation in decision-making). The following evaluation is completed on the final wording of the indicator.

Box B: Definition: 

Transparency in decision-making refers to the fact that the public involvement process must be carried out in such a way that; i) the agency mandate and purpose for public involvement is clear; ii) the lines of accountability and degree of decision making delegated to stakeholders is clearly outlined; iii) that stakeholders know how their information or participation will be used and how it will affect decisions; and, iv) that rationale for the decision, including what stakeholder information was used in that decision, is clear. 

The USFS define this concept as making sure that the results of the public’s input are clearly demonstrated, and the public understands how public involvement affected the decision or outcome (USFS).

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


3



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences:

This indicator will generally be applicable to all landowners, however, different landowners will conduct different kinds of public participation processes. While non-industrial private forest owners may still have to address neighbors concerns, they will not normally have public participation processes. Consequently this indicator will not be applicable to them. Industrial forest lands may use stockholders as generally synonymous with stakeholders. 

Box E:  Overlap::
CCFM:

6.4.1
6.4.2

Box F: Geo-Political Scale:
Global



North America



Intermountain



West



Study area
X


Tenure
X


Site



Notes: Evaluating at the tenure level or the forest management unit level, the study area scale, is the most appropriate as public participation opportunities are likely to be either specific to each tenure or agency (based on differing mandates) or be held at the study area scale. 

Box G: Indicator Characteristics: 
Diagnostic
X


Predictive



Both



Notes: This indicator is diagnostic of the nature of the public participation process.

Box H: Indicator Function: 
Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
An important concept of decision making is that if the process is transparent, it will increase the likelihood that public involvement information/results will influence the management decision. Selman (1995) notes the importance of transparent decision-making in encouraging citizen views and actions.  A number of studies have demonstrated, however, that forest managers are not willing to have the public participate in ways or at a level that would influence management decisions. An Office of Technology Assessment study noted that a common criticism regarding public involvement in the USFS is that while the agency asks for public input, that input does not affect final decisions (US Congress, 1992). This OTA assessment also noted that “most national forest managers still fail to recognize the purpose of public involvement, believing public participation is primary an exercise in gathering information” (US Congress, 1992). Schlager and Freimund (1994) found that resource managers in the ICBEMP area  “like to come up with a plan and then go from there” and that “Forest Service managers generally believe that they are the experts regarding natural resource decisions anyway and do not want their scientific expertise diluted by including the less knowledgeable public”. Cortner and Shannon (1993) found that when participation occurred through formal (one-way) communication processes “staff merely acknowledged those comments” and citizens “were more likely to use other forums…to affect agency decisions and policies” (p. 15). 

In the US Forest Service, the role of citizens has been constrained by the passage of the Federal Advisory Act. In addition, NEPA prescribes certain procedural restrictions on how LRMP EIS procedures should be conducted. However, Cortner and Shannon note that at times “procedures used to analyze public comments constrained organizational learning” (1993, p. 15) by separating the comment from its context. Jack Word Thomas, former Chief of the US Forest Service noted that “too often, we have treated individuals and groups as data points to be classified and analyzed, rather than as individuals with feelings and values, not to mention as members of a community with shared values and common goals. This has left many people who are interested in natural resource management with a perception that they are not being heard by the agency, and that they cannot affect the outcome of our plans and decisions” (Thomas, 1995). 

Increasing transparency and increasing opportunities for public input to influence management can be measured directly or through proxy measures.  A number of schema have been developed to portray a range of public participation techniques on a continuum with respect to the ‘level’ or type of public involvement. Arnstein (1969) one of the earliest of those to develop such a schema displayed citizen participation techniques on a continuum from those that were truly ‘non-participatory’ to those that involved significant ‘degrees of citizen power’. Since Arnstein’s model was developed, other researchers have refined these schema. These schema can be used as a proxy measure of the degree of possible public involvement in decision making and consequently transparency. 

Box J: Relevance to Sustainable/Unsustainable Management:

CCFM notes that “public involvement is assumed to be linked to sustainable development because of the breadth of goods and services that [the public] demands from their forests”. They note that “if all stakeholders advocating varying uses of forests are included in the decision-making process, it is more likely that forest management will be carried out on a sustainable basis to maintain the flow of these goods and services” (CCFM, 1997). 

To be truly included in decision-making, the process must be transparent. Transparent public involvement processes are relevant to sustainable management because they are indicative of democratic decision making methods and they increase the accountability of the forest manager to the stakeholders. 
Box K: Measurement Methods:
The CCFM document notes that measuring public participation is difficult and that “[q]uantitative assessments, such as person days of participation, the number of forest products companies with citizen advisory boards, and the number of government-sponsored public meetings, fail to reflect” their real spirit. Qualitative assessments, they note, “likely will prove more useful in determining progress toward sustainable development” but “are difficult to compare” with no one formula working in all situations (CCFM, 1997). 

Assessing the status of this indicator requires the examination of several different dimensions:

· the mandate and purpose for public involvement;

· the degree to which the nature, type and purpose for public involvement is communicated to, and known by, participants;

· the degree of involvement of the public in the decision-making process; and

· the transparent nature of the decision;

Although, as the CCFM document notes, qualitative assessments are difficult to compare, a case study approach can be used to examine the specifics of the public involvement processes for transparency and suggest patterns or common issues or concerns with public involvement. 

Possible case study methods to be used to assess these dimensions include :

1) does the organizational mandate allow for public participation;

2) measuring how and to what extent the purpose, nature and type of public involvement is made known to participants;

3) determining if  there is a record of information/results from public involvement;

4) determining if  there is a record of decision available, is a justification for the decision included, is the rationale including use or non-use of public comments detailed;

5) examining the ongoing methods for receiving, responding and recording public involvement data; and

6) is there a method for continuous notification of management actions.

If quantitative, or more generalizable techniques are desired a number of approaches are possible although testing of these methods needs to be conducted. Possible methods include:

1) comparison across public involvement process through the use of a common scoring gauge for each of the methods and associated dimensions listed above;  

2) a stakeholder survey of knowledge about and satisfaction with the transparency of the process;

3) use of a proxy measure such as typology of public participation technique (e.g., Arnstein, 1969 or Vance, 1990) involving the dimension ‘degree of decision making authority’.

Scaling methods to examine this indicators adequacy need yet to be developed. Negative case analysis, however, can be used to identify areas needing improvement. 

Box L: Data Required:
· Tenure/agency mandate for public participation, outline of public participation process, methods of accepting and compiling public input;

· Summary of public comments on public participation process;

· Final management decision with rationale and use of public input data;

· Assessment of public (stakeholder) understanding of the transparency of the process;

· Ongoing method of receiving, responding to and recording public comments.

Box M: Data Used for the North American Test:
Data utilized include:

· USDA-FS. 1998. Southwest Idaho Ecogroup (Boise, Payette and Sawtooth Forests) Forest plan Revision and Amendment in Brief. 

· USDA-FS. 1990. Public Comments on the Boise National Forest Plan. Chapter VI of the EIS. Boise National Forest. 

· USDA-FS. 1990. Record of Decision: for the Land and Resource Management Plan Final Environmental Impact Statement Boise National Forest Plan. 

· BNF. 1998. Schedule of Proposed Actions

Box N: Example Results:
Transparency in decision-making involves a multi-stage and multi-methods assessment. A cursory examination of the Boise National Forest process suggests that most stages of transparency are at least present, however, this examination does not assess the adequacy of this process. An example of one of the stages of  transparency is also presented. 

Transparency Summary of Boise National Forest Land

Component of Transparency
Assessment of

Presence
Reference

Mandate for public participation
Yes
NEPA, NFMA

Summary of public comments
Yes
Chapter IV of the EIS (1990)

Presence of a record of decision
Yes
BNF Record of Decision (1990)

Rationale for use/non-use of public comments
?/Yes
Information not available from 1990 plan development /is present for ongoing process

Ongoing methods for receiving public comment
Yes
Letters, phone calls received 

Ongoing methods for responding to public comment
Yes
All letters, calls must be responded to by individual forest personnel

Ongoing method to notify public of proposed actions
Yes
BNF July-Sept. 1998 Schedule of Proposed Actions

Ongoing methods for recording public comment (general)
No
No general place for compilation of comments between planning processes

Communicating the Purpose, Nature and Type of Public Involvement

The ongoing Southwest Idaho Ecogroup Forest Plan Revision and Amendment process presents a summary of how information from the public involvement process will be used in management decision making. An example from the briefing overview is included below. 


[image: image4.png]Do you ever wonder what happens to the comments you submit to the
Forest Service? Although it appears to some that the agency “already
has its mind made up,” federal agencies are, in fact, required to conside
and respond to public comments. There are at least two points in the
planning process where we seek public comment:

v At the Start - For most projects the Forest Service asks people
for issues about the proposed action. This is called the “scoping”
process.

v Toward the End - Before a decision in the planning process is made
the public is asked to review and comment on an environmental
document and the preferred alternative. This is called the “pre-
decisional review”.

There are three points where we use public comments:

1. Identifying Issues: In scoping, comments and suggestionsona
proposed action are requested. Next, the information received is read,
recorded, screened, and may be grouped by similar topic. An Interdis-
ciplinary Team then explores eachissue that is raised in detail. These
issues focus the analysis of the proposal.

2. Developing Alternatives: Next, the team members determine the
cause and effect relationship for eachissue. They analyze the proposed
action to see what impacts may occur. Eachissue needs to be ad-
dressed in one or more alternatives.

3. Selecting an Alternative: The Forest Service releases a draft
document for public review and comments. Public comments that are
substantive and specific help correct and improve the analysis and
environmental document. Although the Forest Service does not tally
comments for or against a proposal - it’s not a voting process - com-
ments do provide a sense of people’s preferences. Based on the
analysis process, including public involvement, an alternative is selected.




Indicator Summary 

While the table noting the summary of the transparency of the decision making process provides one means of overall assessment of the presence of the major stages to ensure transparency this table does not measure the adequacy of these steps. In lieu of an evaluation by stakeholders of their feelings of transparency or the adequacy of these processes an assessment can be conducting using a proxy measure. One such proposed proxy measure is to examine public involvement techniques via one of the many typologies of public participation techniques examining the dimension of ‘degree of decision making authority’. Vance (1990) has developed one typology that examines possible forms of participation from information-oriented techniques to control-oriented techniques. Vance suggests that as participation methods move towards ‘control’ they involve more true public participation and decision-making power given to the stakeholders. Although it is difficult to categorize individual public involvement techniques by these dimensions of ‘decision-making’, a comparison of some public participation forms noted in the Idaho Dept. of Lands Timber Sale Public Involvement Process and the 1990 Boise National Forest LRMP can be compared to these dimensions to provide another view of the transparent nature of the decision. 

Idaho Dept. of Lands

Timber Sale Involvement Policy
1990 BNF LRMP
Dimension of Decision-Making Power and Participation  (Vance)
Explanation of Dimension 

(adapted from Vance)



Control
The decision (or a portion of it) is made by the public


Public interest group
Cooperation
The decision (or a portion of it) is shared with the public and made together

Notice of annual timber sales plan (and comments)
Scoping phase

EIS review
Consultation
The problem is submitted, opinions are collected

Board action on annual timber sales plan
Formal record of decision
Persuasion
An effort is made to convince the public

Written notices for subscription service, annual timber sales plan, local timber sales, public records, and notice of proposed future timber sales
Notices of planning processes, media releases, summary of public comments
Information
The public is informed

Note: For details on the specifics of the events listed in the Idaho or BNF comments see Indicator C2. 

Box O: Assessing the Practicality: 

Conducting a case analysis of transparency including methods 1, 3, 4 and 5 is a relatively straightforward and easily replicable task. These aspects of this indicator can be measured repeatedly at relatively low cost. Method 2 can be assessed in a similar fashion by examining agency records for how they communicated to participants about the public involvement techniques. If this approach is used then the measure should be easily replicable and inexpensive to monitor. If method 2 is assessed using stakeholder or public input (e.g., an assessment of the extent to which stakeholders knew about the process of public involvement and felt about the transparency of the process) then a more involved quantitative (e.g, public survey) or qualitative assessment (ethnographic interviews) would be needed. These approaches would be more time consuming and costly but would not be particularly difficult. 

Box P: Assessing the Information Value:
The information value for this indicator is fairly high as case analysis includes both data and an assessment of that data simultaneously. 

Box Q: Overall Assessment:

Accepted
The strength of this indicator is that it provides a partial measure not only of how meaningful the public participation process is, but also an assessment of the likelihood that public involvement will influence management. The weaknesses associated with this indicator are the lack of quantitative, generalizable techniques for comparing transparency. 

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes. The decision making processes must be transparent such that participants are confident that their opinions and values will be considered during the process and be reflected in the final product.
Box S: References:
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Cortner, H.J. and M. A. Shannon. 1993. Embedding Public Participation in it Political Context. Journal of Forestry. Vol. 91(7):14-16.

Idaho Department of Lands.1994. Public Involvement with the Idaho State Board of Land Commissioners and the Idaho Department of Lands. 

Selman, P. 1995. Local Sustainability: Can the Planning System Help Get us From Here to There? Town Planning Review. Vol. 66:287-302.

Schlager, D.B., and W.A. Freimund. 1994. Institutional and Legal Barriers to Ecosystem Management. Unpublished paper submitted to the Eastside Ecosystem Management Project. 

Thomas, J. W. 1995. Engaging People in Communities of Interest. A presentation of the C.Eugene Farnsworth Memorial Lecture and Fellowship, Syracuse University. Syracuse, New York. March 20, 1995. http: www.fs.fed.us/intro/speech/jwtsyr.html.

U.S. Congress, Office of Technology Assessment. 1992. Forest Service Planning: Accommodating Uses, Producing Outputs, and Sustaining Ecosystems. OTA-F-505. Washington, D.C.: US Government Printing Office. 

U.S. Forest Service. Public Involvement in the Forest Service. URL http://www.fs.fed.us/forum/pi
USDA-FS. 1990. Public Comments on the Boise National Forest Plan. Chapter VI of the EIS. Boise National Forest. 

USDA-FS. 1990. Record of Decision: for the Land and Resource Management Plan Final Environmental Impact Statement Boise National Forest Plan. 

Vance, J.E. 1990. Tree Planning: A Guide to Public Involvement in Forest Stewardship. British Columbia Public Interest Advocacy Centre, Vancouver, B.C. 

Appendix:
Informal Ethnographic Interviews

CIFOR Principal Scientist and Anthropologist, Carol Colfer conducted a series of ethnographic interviews as part of the Boise test of C&I. While Dr. Colfer was only able to participate in the study for a few days, the interviews she conducted provided valuable insight into the indicators from local people’s perspectives. To retain confidentiality, individual respondents are identified only with a set of initials (m=male, f=female). Comments obtained relevant to this indicator are summarized here below.

22/6
Am felt that his interests were under-represented in the Squaw Creek mgmt group; and



that he was not listened to or supported.


22/6
Bm felt that the Mormons on their private road band together, enforce mgmt that



is not in Bm and Bf's interests and is illegal (e.g., letting new people build on the road)


22/6
Am and Af wrote letters of comment on the BNF national plan; Am participated in a



citizen group to manage Squaw Creek and was dissatisfied both with the process (1



environmentalist) and with the outcome (mgmt determined to be too much trouble and 



abandoned after one year).


22/6
Cascade Chamber of Commerce organized a protest of 18 minutes of silence to pro-



test the moratorium on road building in the national forest.


22/6
Fm feels that local communities have almost no influence over USFS decisions


22/6
Bf strenuously insisted that "the environmentalists are going to win" in the natural



resource mgmt disagreements that are raging.  She seemed to feel powerless in this.


Indicator – D1. Effective instruments for inter-institutional coordination on land use and forest management exist

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



1.1.2

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Enabling conditions

Criterion- Policy, planning and institutional framework are conducive to sustainable forest management.
 

Indicator –

Original: Effective instruments for inter-sector co-ordination on land use and land management exists. 

Rewritten: Effective instruments for inter-institutional co-ordination on land use and FOREST management exist.

Box B: Definition:
“Institutional” refers to the mix of landowners, managers and cooperative stewards of forest lands. “Inter-institutional” refers to the relationship between them.

Forest management and land use planning are complex tasks that require knowledge on diverse disciplines from different institutions. Governmental and non-governmental organizations within and without the forest sector will impact the ecological/biophysical, social and economic environment by their decision making processes. To make the right choices, and to maximize the societal benefits of forests without compromising their ability to continue to provide these benefits, society will have to create effective instruments to aid development of partnerships that employ the best and most current information available. 

Box C: Attributes:

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


2



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

N/A

Box E: Overlap:  
CIFOR:

1.1.1
3.1.1

CIFOR – BAG:
3.2.1
3.3.1
3.3.2

Box F: Geo-Political Scale:

Global
XX


North America



Intermountain



West



Study area



Tenure
X


Site



Notes: Inter-institutional co-operation to achieve sustainability is an indicator that applies to land tenure in the first place. Landowners will decide what institutions they will co-operate with. However, co-ordination between institutions is becoming an international issue that affects global sustainability. An example would be the USDA-Forest Service providing financial support to international agencies that promote sustainable management practices at national and international geopolitical scales. INIFAP (Mexican Institute for Forestry, Agriculture and Livestock Research) is in close co-operation with USDA - FS and the Canadian Model Forest Program to conduct joint efforts that lead to sustainable land use and forest management. 

Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes: Known instruments for inter-institutional co-operation, such as symposia or councils, set down available knowledge and expertise to justify decision making.

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: This is a social/management indicator and has nothing to do with structure, composition or perturbation, which are ecological classifiers.  

Box I: Underlying Concepts:
The Boise NF plan considered attitudes, beliefs and values as underlying concepts for the analysis of a management situation: 

Generally, people’s expectations of forest management vary by group and communities. Overall, however, people seem to accept the concept of “multiple use management”.

The people within the primary zone of the forest generally have both a commodity, and an amenity orientation. Commodity or amenity orientation is usually one of relative emphasis, not mutual exclusion. For example, some communities are economically dependent on forest commodities, but the people in those communities also enjoy the “social meaning” of the forest. Hunting, fishing, hiking, sightseeing, camping, and winter recreation activities (skiing and snowmobiling) are historically an important part of the lifestyle throughout the area.

Agencies that represent people’s interests on land use and on forest management will require different instruments to work out the best solutions. Inter-agency co-operation will have a greater chance to meet the needs of all people and to have the ecosystem sustainabily managed. Agencies have to work close and to co-operate with each other to avoid overlapping and waste of time and financial/staff resources.

Box J: Relevance to Sustainable/Unsustainable Management:
Agencies that control or have influence on the land use and management decisions will have to co-ordinate among themselves to meet people needs and ecosystem’s sustainability. This indicator is a good gauge because it will measure the level of that co-operation, which should lead us to sense whether or not there will be sustainable management.

The BNF Land and Resource Management Plan reported that several groups have a sense of freedom and self-sufficiency related to the forest and its outputs. Many loggers and woodworkers hold traditional values of independence, concern for neighbors and a desire to control the future. Several area ranchers and farmers tend to have values greatly influenced by the pioneer settlers: in fact, many of these ranchers are third or fourth generation descendents of the original landowners. Ranchers are likely to be conservative and independent, show concern for their neighbors and respect the land. 

Landowners are normally represented by one or more agencies. Agencies take the interests of landowners and forest managers into account to negotiate feasibility and suitability of different land uses. Inter-agency cooperation is required to properly use and manage the ecosystem so that sustainability can be achieved.

Box K: Measurement Methods:
A direct measurement of the existence of co-ordination among agencies would be to ask them whether they have such coordination or not; if they do, what type of co-operation is it and how does it work?

An indirect measurement of this indicator will be the number of inter-agency meetings, symposia, congresses, workshops, etc. that they have per year to work out solutions to problems. 

Another measurement method will be number of projects being in progress and carried out between agencies looking for communal benefits between sectors.

The effort of federal and local governments to encourage co-ordination between agencies/sectors can be measured. Government encouragement to “co-ordination” will be providing maps with information on land use change and trend of impacts (how many, how specific and how useful will those maps be for the wealth of different agencies?). 

Box L: Data Required:
First of all, we have to find out the existence of co-operation between agencies. What agencies are involved in what projects and what are the objectives and goals of each inter-agency project.

We need data on technology transfer and workshop events carried out between different agencies that relate to the FMU; i.e., a specific congress, looking for specific answers, might be a project to co-ordinate or to co-work a solution that provide benefits to different groups of people.

Box M: Data Used for the North American Test: 
Boise Cascade, Idaho Ecosystem Management Demonstration Project. Mission: Develop data, tool, and expertise to implement ecosystem management. Cooperative partners: Boise National Forest, Payette National Forest, Sawtooth National Forest, Nature Conservancy, Rocky Mountain Elk Foundation, U.S. Fish and Wildlife Service, USFS Rocky Mountain Research Station, University of Idaho, Idaho Department of Fish and Game, and Idaho Department of Lands.   

Federal Clean Water Act. Project Mission: Different agencies are cooperating to assure clean water throughout the state. Cooperative partners: The US Environmental Protection Agency, the Idaho Department of Lands, Idaho Department of Health and Welfare (Division of Environmental Quality), Idaho Department of Fish and Game, and representatives of private forestry interests including forest industry and non-industrial owners, logging operators and contractors and private citizens.

USFS / BSU Joint Project. The evolution of forest management-25 years of change on the Boise National Forest. Map Purpose for 1966, 1976 and 1990.

Forest Service/Boise NF and University of Idaho joint project. Using a GIS-based hazard/risk model developed in cooperation with the University of Idaho, the BNF has estimated that up to 1.2 million acres (about 40% of the area encompassed by the BNF) are most at risk to large, uncharacteristic fire. This figure includes intermingled State, other Federal, and private land, and it also includes some grass and shrublands, and other vegetation types.

In March, 1992 the BNF signed a letter of intent for a Forest Health Study Initiative with other agencies, groups, and industry. This effort was known as the “American Forest Partnerships”. This study began the BNF’s informal forest health initiative and push for restoration actions. It provided the foundation for identifying the cause of the forest health symptoms. Because the study was based on science, it focused the debate and allowed the BNF to move forward.   

The Western Forest Health Initiative led to the development, funding and implementation of forest health projects in the West. Such a project was sponsored by the Idaho Department of Lands and the USDA Forest Service. This project, ”Idaho City Watershed Wildland/Urban Interface Project”, was designated and implemented to reduce stocking levels and fuel loads of timber stands. Stocking levels were reduced through thinning and prescribed burning. Cooperators in the project included Boise Cascade Corporation, private landowners, and land owner associations.

SW Idaho CIFOR project is an example of inter-agency cooperation to test Criteria and Indicators of sustainable forest management. Multi-agency partnership: CIFOR, USAID, European Commonwealth and GTZ published a tool in Resource Book, 1998.  This Source and related consultants are now under U.S. Forest Service/CIFOR co-ordination testing criteria and indicators of sustainability. Co-ordination is being established with nine international government and non-government agencies from Canada, USA and Mexico.

Box N: Example Results: 
The FMU selected by an international group of professional people is an example result for this Box. The mission of the North American Team is to test principles, criteria and indicators within a portion of the State of Idaho. These professional people were collected in Boise during a five week period to achieve a common objective. Agency/organization representativeness on the team included: USDA Forest Service, Department of Canadian Heritage Parks Canada, USDA Forest Service International Forestry/USDA Forest Service, Boise Cascade Corp.-Idaho, Forest Insect and Disease Section/Idaho Department of Lands, Canadian Forest Service Atlantic Region, Center for Coastal Studies/School for Field Studies-Bamfield, BC, Instituto Nacional de Investigaciones Forestlas,  Agricolas y Pecuarias/North Central Region-Mexico, Greater Fundy Ecosystem Model Forest, and Boise State University. 

An example result from the North American Team is the FMU being selected to focus co-ordination and efforts. The FMU is in the following map:
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Box O: Assessing the Practicality:
Yes, it can be tracked over time. The ongoing and completed projects should report results that will verify the impact of co-ordination between agencies.  

The number of inter-agency meetings that are carried out towards sustainable forest management may be closely related to achieving sustainable forest management.

The technology that is being used by forest managers/landowners could be linked to an original source so that inter-agency co-operation can be tracked over time.

Box P: Assessing the Information Value:
Yes, this indicator will provide information to managers and others stakeholders. Changes in attitudes and trends towards sustainable resource management can be compared before and after the implementation of joint projects. 

The information on inter-agency cooperation can show a manager the difference between management with and without inter-agency cooperation.  Showing to the manager example results from other inter-agency projects can improve the information value of this indicator.  

Box Q: Overall assessment: 
Accepted - 

Weaknesses: The fact that lands and forests are managed using inter-agency co-ordination will not guarantee sustainability by itself. Inter-agency cooperation as an indicator can show that many meetings and projects occurred between agencies but cannot show that sustainability has  been achieved. There are examples of management with inter-agency cooperation where managers were not able to achieve sustainability. The Boise Test Site has an example on this. Despite the fact that forest managers within the FMU, mainly from National Forests, have access to inter-agency cooperation, they experienced a wildfire in 1994 that severely affected a Spruce Fir forest type. Hundreds of thousands of acres were burned as a result of wood overstocking.  

Strengths: It may be argued that as a result of inter-agency cooperation a management plan can constantly be adjusted.  As an example, in 1995  the Idaho Sporting Congress (ISC) made a contribution to the Boise and Payette Forests Plan. ISC encourage Boise and Peyette Forests managers to address changes needed to the Forest Plans, including changed conditions created by the 1994 fires. 

Another example of “strengths”: on April 27, 1994, the Wilderness Society, Idaho Conservation League, Sierra Club, and Idaho Sportsmen Coalition promoted negotiations with the Payette National Forest. As a result, a settlement agreement was signed on December 21, 1995. It states the Forest Service will complete a revised Forest Plan for the Payette National Forest by December 31, 2000.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes.  We replaced the word “land” with the word “forest”; we also replaced the word “sector” by “institutional” so that the indicator will refer to the mix of landowners, managers and cooperative stewards of forestlands. The revised indicator is: “Effective instruments for inter-institutional co-ordination on land use and forest management exist”.
Box S: References:
USDA Forest Service, Intermountain Region, Boise National Forest.  1990.  Land and resource management plan for the Boise National Forest. pp II-68.
U.S. Department of Agriculture. Forest Service. n.d. Boise National Forest. Forest Plan. Monitoring Evaluation Report (Samples of Key Monitoring Results). 82 pp.

U.S. Department of Agriculture. Forest Service. 1996. Boise National Forest. Forest Plan Five-year Monitoring and Evaluation Report: 1990-1995. August 1996. 33 pp.

U.S. Department of Agriculture. Forest Service. 1997. Preliminary analysis of the management situation: summary. Southwest Idaho Ecogroup forest plan revision. Boise, Payette and Sawtooth National Forests. Pp. 1-10

U.S. Department of Agriculture. Forest Service. n.d. Public comments on the Boise National Forest Plan. Chapter VI of the EIS. 376 pp.

U.S. Department of Agriculture. Forest Service. n.d. Appendices of the EIS for the Boise National Forest Plan. 418 pp. 

U.S. Department of Agriculture. Forest Service. n.d. Land and resource management plan for the Boise National Forest. 755 pp. 

U.S. Department of Agriculture. Forest Service. n.d. Final environmental impact statement for the Boise National Forest Plan. 360 pp. 

4 maps. Boise National Forest:


1) Boise National Forest. Land and Resource Management Plan. 1990.


2) Boise National Forest. Final Environmental Impact Statement Appendix C. Roadless Inventory and Proposed Development 1990.


3) Boise National Forest. Riparian Value Classes 1990.


4) Boise National Forest. Proposed Timber Sales. First Planning Period (1990-1999)

U.S. Department of Agriculture. Forest Service. n.d. Finding a new balance point in Boise National Forest Management. 14 pp.

U.S. Department of Agriculture. 1998. Economic and social conditions of communities: Economic and social characteristics of Interior Columbia Basin Communities and an estimation of effects on communities from the alternatives of the Eastside and Upper Columbia River Basin Draft Environmental Impact Statements. February 1998. Interior Columbia Basin Ecosystem Management Project. 

Appendix:
Please record your notes on evaluating the indicator here. 
Since this indicator was not found in CIFOR nor in CCFM source documents, definitions and comments in some boxes came out strictly from what the Team considered was right. 
Indicator – D2. There is a permanent forest estate (PFS), adequately protected by law, which is the basis for sustainable management, including both protection and production forest

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



1.1.2

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

Combined with CCFFM 5.1.2, 3.1.2 and GFE 1.5 (R8, and R9)

Box A: 

Principle - Yield and Quality of Forest Goods are Sustainable
Criterion- Policy, planning and institutional framework are conducive to sustainable forest management.
 

Indicator – There is a permanent forest estate (PFS), adequately protected by law, which is the basis for sustainable management, including both protection and production forest.  

Box B: Definition:
The idea that public land ownership, particularly federal forest land ownership, is needed to conserve the land and its resources and ensure its proper management.

Box C:  Attributes

Rate on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


2


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


3








Sensitive?


2



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

The concept of permanent forest estate is applicable to public lands in the North American test area.

National Forest History:

1891 – Forest Reserve Act.  Authorized the creation of forest reserves to be partitioned out of public forested lands.

1897 - The Forest Management Act of 1897 (often referred to as the Organic Administration Act) directed that reserves were to be administered to improve and protect these reservations, aid in water flow, and assist in furnishing timber.

1905 –Forest Service transferred from Dept. of the Interior to Dept. of Agriculture.

1916 - The creation of the National Park Service in 1916 provided lead responsibility for outdoor recreation.

1960 – Multiple-Use, Sustained Yield Act.  This Act established the multiple-use and sustained yield policies for forest management.

1964 - The Wilderness Act of 1964 created a statutory wilderness system out of 9.1 million acres.

1976 – National Forest Management Act provided standards for forest planning.

1978 – Forest and Rangeland Renewable Resources Planning Act, requires preparation of strategic plans for all Forest Service activities every 5 years.

Idaho State endowment lands were reserved as permanent lands to be managed consistent with investment goals for State reserve funds. (Idaho Code 57-723A)

Box E:  Overlap:  
N/A

Box F: Geo-Political Scale: 

Global



North America



Intermountain



West



Study area



Tenure
X


Site



Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
The use of the forest resource depends on the way in which it is controlled.  The nature of this control, and in particular the form of ownership, provides the essential link between the forest resource and its use.  The nature of ownership and tenure influences the objectives of use of the forest resource and the nature of its management.

The three most common controls (Mather 1990) on management include:

1. Forest Utilization

2. Forest Protection

3. Environmental Protection

Box J: Relevance to Sustainable/Unsustainable Management 

The Multiple-Use and Sustained Yield Act of 1960 prescribes multiple use as the general management policy for national forests.  Section 4 of the Act defines use as follows:

“multiple-use” means: i) the management of all the various renewable surface resources (Robinson 1975) of the forests so that they are utilized in the combination that will best meet the needs of the American people; ii) making the most judicious use of the land for some or all of these resources or related services over areas large enough to provide sufficient latitude for periodic adjustments in use to conform to changing needs and conditions; iii) that some land will be used for less than all the resources; and iv) harmonious and coordinated management of the various resources, each with the other, without impairment of the productivity of the land, with consideration being given to the relative values of the various resources, and not necessarily the combination of uses that will give the greatest dollar return or the greatest unit output.”

Multiple-use has come to mean an emphasis on balanced use:  all uses will be attentively considered and an effort made to reach some kind of optimal output of all major uses.

Multiple Use:  The greatest good for the greatest number; a balanced allocation of timber, water, range, recreation, wildlife, and other resources found in the national forests.

The Multiple-use – Sustained Yield Act signed in 1960 organized the five major uses (Steen 1976) of the national forests; timber, wildlife, range, water, and outdoor recreation under one law which became the basic charter for the administration of the national forests.

Box K: Measurement Methods:

A review of applicable land areas and the laws designating the use of such lands for the study area.

Box L: Data Required:

Maps and documents that depict land use categories, management, and Forest land legislation.

Box M: Data Used for the North American Test:

USFS Forest Planning documents and resource land use maps.

Box N: Example Results:.

N/A

Box O: Assessing the Practicality: 

This indicator can easily be tracked over time by reviewing natural resource legislative changes and USFS revision plan amendments.

Box P: Assessing the Information Value:

N/A

Box Q: Overall assessment: 
Rejected; combined with E11,R8, and R9.

Weakness:  Sustainability is not guaranteed by law.  Interpretation of law is dynamic.

Box R: Did you rewrite or revise to a new indicator. If so what?

Combined with E11, R8, and R9.

Box S: References:

G.O. Robinson, 1975, The Forest Service, A Study In Public Land Management, The Johns Hopkins University Press, 337 p.
H.K. Steen, 1976, The U.S. Forest Service: A History , University of Washington Press, 356 p.

A. S. Mather, 1990, Global Forest Resource Timber Press, 341p.

Indicator – D3. Damages are compensated in a fair manner

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR - BAG

Identification No. in source: Use all refs:



1.2.4

Class:
Forest manage-ment, planning and policy
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #



Box A: 

Principle - Yield and Quality of Forest Goods are Sustainable
Criterion- Policy, planning and institutional framework are conducive to sustainable forest management.
 

Indicator – Damages are compensated in a fair manner.

Box B: Definition:
Exploiting timber resources can involve different levels of unintentional or careless damage being done to community property, or even local peoples being injured or killed (e.g. by logging trucks).  It can also involve damage done intentionally (i.e. the clearing of local agricultural areas and replacement with commercial species by the logging company) or the cutting down of fruit trees to make a logging road or skid trail.  These damages might be avoided, minimized, compensated for (by way of financial compensation or replacement).  Or none of the above.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


2


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


2








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

N/A

Box E:  Overlap: 
CIFOR
1.1.3  Means of conflict resolution function without violence.

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure



Site
X






Box G: Indicator Characteristics:

 Diagnostic
X


Predictive



Both



Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
Damages:  In this case damages refer to locally perceived loss.  This could range from damage to property (community or individual), to harm to people, or to loss in water quality.

Externalization of costs:  Passing on environmental and societal costs to others, (e.g.  A forestry company passing on costs of local soil erosion to local people, by causing it and not paying damages or attempting to remedy). 

Box J: Relevance to Sustainable/Unsustainable Management :

The relevance is based primarily on the issue of justice, which is an important element of human well-being (which in turn is an element of human sustainability) (Prabhu et. al. 1996).  For the timber company to be able to simultaneously benefit from the resources, while passing the costs (in the form of damages) along to the community, would indicate an unjust, and therefore less than sustainable system.  Not only would the community be paying a price which it should not have to bear, but the company would be externalizing the costs, and would therefore be less likely to be motivated to decrease the level of damage incurred (Panaytou 1993).  Finally, while some damage may be truly “compensatable”, such as the accidental destruction of a piece of machinery, much damage is not.  No amount of financial or other compensation will ever amount to the original value.  Damage to a person, or to a sacred site,  or accidental eradication of an endemic species, for example, may permanently decrease human (and/or environmental) well-being even if financial compensation is paid.  In these cases, avoidance of damage in the first place is key to sustainablity. 

Box K: Measurement Methods:
· The frequency of damage to local property.

· The frequency and adequacy of compensation in cases where damage does occur.

· No direct methods of measurement.  It may be difficult to obtain accurate descriptions of damage incurred if there are no open and recorded compensation mechanisms established.

Box L: Data Required:
Information regarding the amount and nature of damage caused, measure taken to prevent damage, and compensation rewards.

Box M: Data Used for the North American Test::

N/A

Box N: Example Results:

N/A

Box O: Assessing the Practicality:

N/A

Box P: Assessing the Information Value:

N/A

Box Q: Overall assessment :

Rejected

Why:  In the North American setting, with a well established court system all damage claims regardless of amount would be resolved in a manner which would be deemed as “fair” by the courts.

Box R: Did you rewrite or revise to a new indicator. If so what?

No

Box S: References:
Panayotou, T. (1993).  Green Markets.  International Centre for Economic Growth, San Francisco, California.

Prabhu, R., Colfer, C.J.P., Venkateswarlu, P., Lay, C.T., Soekmadi , R., and E. Wollenberg.  (1996).  Testing Criteria and Indicators for the Sustainable Management of Forests:  Phase 1 Final Report.  CIFOR Special Publication, Bogor, Indonesia.

Appendix:
Please record your notes on evaluating the indicator here. 
Indicator – D4. There is sustained and adequate funding and staff for the management of forests

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



1.1

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Combined  CIFOR 1.1 with CIFOR 1.1.5

Box A: 

Principle – Enabling Conditions
Criterion- Policy, planning and institutional frameworks are condusive to sustianable forest management.

Indicator – Original wording:
CIFOR 1.1; There is sustained and adequate funding for the management of forests.


CIFOR 1.1.5; Institutions responsible for forest management and research are adequately funded and staffed.

Final wording: There is sustained and adequate funding and staff for the management of forests.

Box B: Definition:

We could not find a CIFOR definition.

Adequate funding, with commensurate staffing, is needed in order to prepare forest management plans.

A concern, often voiced by forest managers, is that there is seldom adequate funding, or numbers of people, to accomplish the tasks associated with forest management.  This is especially true with considerations beyond simple extracting of resources.  When all components of ecosystems are viewed as important and included in considerations and plans, many people with diverse backgrounds are needed in the planning and implementation process.  Funding needs increase rapidly to meet the needs of the more holistic approach.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


2



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Notes:  This is not a very sensitive indicator, as the availability of adequate funding/staff for forest management does not, by itself, address the issue of sustainable forestry.  Management objectives differ widely, and they do not necessarily include or imply sustainability.  Also, the measure is not sensitive because different organizations operate at different efficiency levels making it difficult to assess the suitability of funding for meeting management objectives.
Some components of the test would be fairly easy to detect, record and interpret, e.g. the historical data for funding and numbers of personnel.  However, gathering and interpreting the data needed to assess the adequacy of the funding needed to determine if management objectives are being met while keeping within budgeted funding will be very difficult.

Box D: Applicability to Different Landowners.  Explain any differences:

Funding for management of industrial private, non-industrial private, state, and federal lands all come from different sources.  State and federal funds come from legislated appropriations that are renewed on an annual basis.  Industrial funds come from their ability to make a profit and are allocated for forest management accordingly. Non-industrial private owners generally spend their money to meet their own management objectives, which may or may not relate to sustainability.   Because of these differences, sustained funding for forest management is not equally guaranteed for all tenures.

Box E: Overlap:

CIFOR:

 3.3.1 
3.3.2

Box F: Geo-Political Scale: 

Global



North America



Intermountain



West



Study area



Tenure
X


Site



Notes:

The principle geo-political funding concern is that different owners have adequate funding to allow them to conduct sustainable forest management.  Since funding sources and levels are different for each tenure component of our test FMU, adequacy of the funding is not assured. 

Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes:
Funding for management is diagnostic because we can measure current levels.  It is not predictive because funding for government agencies can change on an annual basis depending on the political concerns.  Industrial and non-industrial private funding for forest management can change very rapidly depending on market conditions.

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA; Structure, function and composition are ecological parameters. 

Box I:  Underlying Concepts:
Implementation of sustainable forest management requires the preparation of a plan.  The development of the plan, and its implementation on the ground, require people and funds.  The underlying concept for this indicator is that with adequate funding, sustainable forest management plans will be developed and implemented.  The concept also implies that, as funding is increased, plans will be more comprehensive, and, that through the implementation of these plans, sustainable forest management will also improve and/or increase.  However, the realization of such a straight-line relationship is doubtful.  Funds and people are needed for planning and implementation, but there is undoubtedly a point where the rate of return will flatten, and increased funding will not result in increased sustainability.

Box J: Relevance to Sustainable/Unsustainable Management :

Management, at any level, has to be funded to meet objectives.  However, not all forest management objectives are necessarily concerned with sustainability.  This is especially observable in those instances where an immediate monetary return from harvesting is the only objective.  In this example, having an adequate funding base and staffing level to achieve forest management, as stated in the indicator, does not assure sustainable forestry.

Sources of funding differ for each owner in the Management Unit being used for the Boise test.  These funds may or may not be sustainable.  Funding for government agencies can change on an annual basis depending on the political concerns.  Industrial and non-industrial funds can change very rapidly depending on market conditions.  Thus, even for those agencies and owners who do manage for sustainability, they are not assured that funding will be adequate to achieve even minimal levels of management.  

Box K: Measurement Methods :

There are no known tests to measure either the adequacy or the sustainability of funding for forest management.  Also, no one has any way to accurately predict the future political moods or market conditions. 

One measure of the adequacy of the funding would be to see if management objectives are being met while keeping within budgeted funding.

A measure of the sustainability of the funding and staffing levels would be obtained by tracking these figures through time.

Box L: Data Required:
In order to measure the indicator of adequacy of funding as manifested by the accomplishment of objectives, we would need a listing of the management objectives for each tenure, a report of accomplishments, a fiscal report accounting for expenditures balanced against budgets and for industry, a profit/loss assessment.  

To measure the sustainability of funding and personnel, we will need historical data for both funding levels and numbers of permanent personnel, by year. 

Box M: Data Used for the North American Test :

For the Boise test, we used historical information from the Boise national Forest (BNF) employment roster 1988-1998 (In-house document), and the BNF funding records.  We used similar information from the Idaho Department of Lands (IDL) employment history records and the IDL annually legislated funding.  These were used to prepare line graphs of the respective parameters to display trends.

Box N: Example Results : 

See graphs on next page:
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Box O: Assessing the Practicality: 

It is possible to obtain the information required to use this indicator in assessing sustainability.   Tracking historical employment trends and expenditures is very easy to do.  Also, is would be easy to obtain documentation of goals.  Determining whether the goals have been met or not would be more difficult.

For the Boise test site, this data is not difficult to obtain and does not require any special institutional arrangements, at least for the two government agencies involved.  However, this is not the case for the forest industry partner, where special arrangements would need to be made to allow access to this information.  For the non-industrial private woodland owners, this type of information is not applicable and thus it is not available.  For the most part, small woodland owners do not hire extra people to help in their forest management, nor do they have annual budgets.  Many small woodland owners regulate their expenditures for forest management based on their need to generate funds for a specific anticipated expense.

Box P: Assessing the Information Value :

While this indicator is not a conclusive measure, it may have some value as an indicator.  Information on funding for forest management may help managers adjust their program and staff requirements for the future.

The difficult aspect of assessing sustainability with this indicator is in the interpretation of the results.  It is very difficult to decide if any given level of funding or number of people hired actually equates to sustainable forestry or not.

Box Q: Overall assessment: 

Accepted. 

Weakness:  The indicator assumes efficiency of management operations, which may not be true.  Some organizations require much higher levels of funding than others because of political constraints placed on them.

No one has any way to accurately predict the future political moods or market conditions; yet, these serve as the basis for funding.  Thus sustained funding, and corresponding staffing, cannot be depended on, which makes this a very weak indicator.

Strengths:  The simplicity of gathering and displaying the data required for the historical aspects of the assessment.

Box R: Did you rewrite or revise to a new indicator. If so what?

The indicator was revised.  We combined CIFOR 1.1 with CIFOR 1.1.5 to address both funding and staffing in one indicator.  We also removed the research component and made it into a separate indicator (E12).

Box S: References :

There are no CIFOR references relative to this indicator.  We could not find any other references relative to this indicator.  The data obtained for the testing came from historical records held by the Idaho Department of Lands and the USDA Forest Service, Boise National Forest

Appendix:
Please record your notes on evaluating the indicator here

N/A

Indicator – E3. Policy and planning are based on recent and accurate information

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



1.1.1

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A:
Principle – Yield and Quality of Forest Goods are Sustainable

Criterion- Forest Management provides for sustainability of goods and services.

Indicator – Policy and planning are based on recent and accurate information.
Box B: Definition:

Resource data is the basis for designing and developing management plans to meet ownership objectives.  The data should include information about the resource by structure, composition, and function.  The dynamic nature of natural resource conditions requires frequent reviews and updates of the data to provide a sound base for decision making.  Reviews should also consider environmental restrictions, social concerns, wildlife, and market demands in order to provide a complete and up-to-date picture.   

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


3



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

x









No










Notes: The values and scales of different resources determine the type, intensity, and frequency of inventories needed for management decisions.  The Idaho Department of Lands and Boise Cascade Corporation conduct timber inventories every five years, while the Boise National Forest aims at a ten-year interval.

Box D: Applicability to Different Landowners.  Explain any differences:

Accurate information is more important to industry and state management programs because decisions are based on business protocol, where tradeoffs between environmental benefit and economic return must be made and justified.  The Boise National Forest has the option to manage for marginal gain or revenue flows.

Non- industrial private owners are often limited by no having data and not being able to afford to purchase it.

Box E:  Overlap:  
CIFOR:

 3.2.1

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area
X


Tenure
X


Site



Notes:

Policy and planning are applicable to smaller-scale management areas and ownerships.  However with the advent of the Ecosystem Management philosophy, future-planning efforts will be targeted at multiple owner landscapes to address management issues that transcend ownership boundaries.

Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes:
Generally, the fact that policy and planning efforts have up-to-date, accurate  information is only a diagnostic measure.  It says nothing about what might happen in the future.  Current and accurate information may be predictive if it is utilized to simulate the future, however, there is no assurance that future implementation will follow the plan.  

Box H: Indicator Function. 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA; Structure, function and composition are ecological parameters 

Box I:  Underlying Concepts:

Forest plans aim at providing long-term direction for managing forests.  They contain overall directions and activities, which are implemented to obtain desired commodities and conditions.  If management planning is to be effective, it must be based on recent and accurate information.  The state of forest conditions must be known.  Such information is obtained through various kinds of periodic measurements or inventories.  Periodic inventories of commodities within the forest are needed in order to determine allowable harvest levels while achieving sustainability.  This information may also be required for purposes of taxation, for justification of management expenditures (e.g. building roads), and other activities.

The measurement of various resource parameters adds no real value to the materials or benefits being assessed.  Therefore, the objective is to plan an inventory that will be cost effective in attaining the specific objectives of management.  Measuring techniques must be subordinate to the productive or beneficial phases of and operation, for the operation itself cannot be modified just to accommodate an inventory requirement (T.E. Avery 1975, Natural Resources Measurement. McGraw-Hill Book Company, New York.  339 pp.).

Underlying definition and concepts (from CIFOR Source):

Information is needed on the land, on physical, biological/ environment, social and economic, and on the people, the local population, together with the linking of land and people through the present land use.

Box J: Relevance to Sustainable/Unsustainable Management: 

This information provides the measure of sustainability of resources.  Thus, this is a relevant indicator because quality results of management are dependent upon the quality of information used to formulate the management program.

Economic, resource inventories and spatial resource data are essential informational components or building blocks necessary for developing management plans.  Mapped data provides a spatial context for evaluation and analysis.  Digitally mapped data provides a tool for complex analysis and quantification. 

Purpose (from CIFOR Source):


· To establish the present situation, including problems

· To determine what are the resources for alternative systems of forest land use and management


Relevance to sustainable/unsustainable management:


In order to assess land suitability, not just from a physical point of view but with respect to biological/environmental, social and economic analysis. Forest land use types should be described in detail.

Box K: Measurement Methods:

While there are no standard measures for this indicator, an assessment can be made of the individual components of planning system information, to determine if policy and planning are based on recent and accurate information.  The dates of inventories can be tabulated, and accuracy can be measured by standard statistical procedures.  Map and spatial data can be measured and assessed by digital accuracy standards prescribed by the US Geological Survey.  To meet the needs for review of the management situation every ten years and the need to complete new forest plans at least every 15 years, forest inventories should be updated on a five year cycle.  Due to the volatility of economic behavior, the update period should be annual for economic information.  To support needs for important trend line data, old information should be kept in an organized and accessible fashion.

 Box L: Data Required:

Forest inventory summaries, population data for selected indicator species, social preference data, natural resource maps, cover types, wildlife areas, big game census and harvest data, potential vegetation, forest structural stage, transportation networks, hydrologic systems, market data, regulatory restrictions, and lists of threatened and endangered species.

Non-Industrial Private Owners:  It is unlikely that this tenure group will have extensive data.  The most likely data set would be a forest inventory.  Sometimes US Forest Service or State data collection efforts will cover these private lands, but only at a very broad scale..  FIA ( Forest Inventory and Analysis) data plots have been established to quantify private forest ownership forest at a low level of accuracy. (Brown, M.J.; D.C. Chojnacky, 1996. Idaho’s Forests, 1991. USDA Forest Service, Intermountain Research Station.  Resource bulletin INT-RB-88.)

Industry Owners:  Have extensive data sets, however, these are regarded as proprietary in nature and utilized to gain competitive advantage.  Forest inventories are done every five years.

State:  Have extensive data sets that are generally available to the public.  Examples: Continuous Forest Inventory Reports for the Southwestern and Payette Lakes Administrative Areas; 1996 Remeasurement. (Koski,1998)

Federal Land Management Agencies:  Have extensive data sets that are available to the public.  Example: Boise National Forest 1983 Inventory Data.  

Box M: Data Used for the North American Test:

USFS data:

Periodic forest inventories are conducted every 10 years.  Inventory findings are reported and published in a series of statistical  and analytical reports.

Boise national Forest lands outside of the wilderness areas were included in the inventory.

CFI Plots


Remeasurements

420 (2,100 points)


New Timber Plots

143 (715 points)


Non-forest


46  (230 points)

USFS Reference Documents:

1. Contract Number 53-0261-6-22

2. The West wide Forest Inventory Database User’s Manual, 1995, S.W. Woudenberg & T.O. Farrenkopf, USDA, General Techinical Report INT-GTR-317

3. Interior West Forest Land Resource Inventory Field Procedures, 1995, USDA, Intermountain Region

4. Inventory Reports; T04A, T009, T013, T011, T015, T029, T002

State Lands Data:

CFI system based on 1994, Forest Inventory Field Procedures, Specifications, and Definition, manual.  The precision goal is plus or minus 10 percent at the 95% confidence level for all sawtimber types combined.


SW Area

119 plots


Payette Area

131 plots

Both areas were remeasured in 1996.

Reference Documents:

Idaho Department of Lands, Continuous Forest Inventory Report, Payette Lakes Supervisory Area, 1996 Remeasurement, W. Koski, 1998

Idaho Department of Lands, Continuous Forest Inventory Report, Southwestern Supervisory Area, 1996 Remeasurement, W. Koski, 1998

Non-industrial Private Data:

Lands outside National Forest boundaries are measured by Forest Inventory and Analysis (FIA) plot system.  The data is summarized for a two-phase sampling design including:


Field plots

292


Photo points

100,000

Reference Document:

Southern Idaho’s Forest Land Outside National Forests, 1995, D.C. Chojnacky, USDA, Intermountain Research Station, INT-RB-82, 57 p.

Industrial Data: Proprietary Information (Verified)

Inventory


CFI

488 plots remeasurement cycle 5 years


Recon Plots
6,677 plots randomly distributed

Precision goal for the inventory is , plus or minus 10% at the 90% confidence level.

Box N: Example Results:
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Box O: Assessing the Practicality: 

In an overall sense this can be assessed repeatedly at a reasonable cost.   It is being done on a continuing basis for the three major tenures of the Boise test area.   The non-industrial private ownership is also being covered through the efforts of the USDA Forest Service Forest Inventory and Analysis (FIA) research program, which monitors changes in the Nation’s forests on a 10-year cycle.  Idaho’s forests are covered by the Interior West Resource Inventory, Monitoring, and Evaluation Program at the Intermountain Research Station in Ogden, Utah. These inventories provide data on land area and wood volume that can be classified for many resource uses.

Box P: Assessing the Information Value:

This indicator may provide information that is useful to other stakeholders.  The land managers already know that they are using up-to-date information, so this indicator, per-se, will be of little value to them.  However, for other stakeholders, they undoubtedly will want to know that decisions are being based on recent, accurate measurements as opposed to being made with data that is too old to be relevant.  

Precision goals and statistical inventory results are good indicators of the quality of information used to drive resource planning for the timber resource.

Box Q: Overall assessment: 
Accepted.

Weakness:  Most non-industrial private woodland owners, as individuals, do not have inventory information that will help them make management decisions.  The FIA information is too sparse for individual use.  

Strengths: Forest timber inventories have been conducted for several decades by all major owners and are part of their on-going work.  The data gathered serves as a major part of the information needed to make management decisions.  Inventories of other forest resources, such as big game populations, are also being conducted on a regular basis.  Decisions made by the respective owners may be preempted by political pressure, but they are still based on the most accurate and up-to-date information available. 

Box R: Did you rewrite or revise to a new indicator. If so what?

Combined with E3.

Box S: References:

Brown, M.J.; D.C. Chojnacky, 1996. Idaho’s Forests, 1991. USDA Forest Service, Intermountain Research Station.  Resource bulletin INT-RB-88.)

S.W. Woudenberg & T.O. Farrenkopf, 1995, The West wide Forest Inventory Database User’s Manual USDA, General Technical Report INT-GTR-317

Interior West Forest Land Resource Inventory Field Procedures, 1995, USDA, Intermountain Region

USDA Forest Service Inventory Reports; T04A, T009, T013, T011, T015, T029, T002

W. Koski, 1998, Idaho Department of Lands, Continuous Forest Inventory Report, Payette Lakes Supervisory Area, 1996 Remeasurement
W. Koski, 1998, Idaho Department of Lands, Continuous Forest Inventory Report, Southwestern Supervisory Area, 1996 Remeasurement

Appendix:
Please record your notes on evaluating the indicator here

The terms “accurate” and “recent” are relative to management objectives and therefore are somewhat vague.  This inequality of data accuracy makes the determination for sensitivity difficult to quantify.

Indicator – E4. Objectives are clearly stated in terms of the major functional areas of the forest, with respect to their spatial distribution

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



3.1.1

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Combined  with E1 (CIFOR 3.1)

Box A:
Principle -   Yield and quality of forest goods are sustainable.

Criterion- Forest management provides for sustainability of goods and services. 

Indicator - Objectives are clearly stated in terms of the major functional areas of the forest, with respect to their spatial distribution.

Box B: Definition:
CIFOR Brief Definition:


“Objectives of management” is an indicator concerned with the essential specific and technical aspects which are relevant to the major functions of the forest.


Objectives are clearly stated in term of the major functions of the forest

Purpose:



Optimizing functions of the forests and minimizing damage

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


3



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

Landowner objectives will vary and therefore, details will be different, but the indicator applies equally to all landowners.

Box E:  Overlap:

CIFOR:

3.1 
3.2.2

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area
X


Tenure
X


Site



Notes:

Policy objectives are applicable to smaller spatial scales, i.e. Ownerships.

In the Boise FMU, collaborative planning occurs for water quality and protection of other resource values.  The State Forest Practices Act, which provides rules and best management practices to protect water quality, soils, wildlife and fish habitat, and assures reforestation, applies to all forest owners.

Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

Structure, function, and composition are ecological parameters.

Box I:  Underlying Concepts:
Achieving goals of sustainability at ecosystem levels will require participation and coordinated contribution from all landowners.  It is not likely that an individual landowner will be able to, nor be expected to, provide all components of sustainability on any individual piece of ground.

A theoretical visualization of the process of attaining a desired future condition is illustrated in the  following figure adapted from the Boise National Forest Plan:
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Figure IV-1.BNF Plan:  Path to Desired Future Condition. During the public involvement process, the steering committee developed this figure to help visualize the differences between goals, objectives and standards in achieving the desired future conditions.

CIFOR underlying definition and concepts:

Forest management will have different manifestation in response to site conditions, social studies

and management objectives.  Thus management objectives are key to determining whether a 

FMU is following a sustainable trend or not.

Management objectives include production (wood or non-wood forest product), conservation, recreation/tourism, and multiple use.

1. Production forestry.

In production forestry, the objectives can be for wood or a wide variety for non-wood forest product.  For wood production, the objective must be sustained-yield forest management, or not allowing the rate of harvest removal to exceed that of re-growth.  The harvest of non-wood forest product can be important for local communities as a source of raw material and cash income.

2. Forestry for conservation and recreation/tourism.

Management of conservation may include any or all of the following functions, such as watershed protection (control of runoff, soil erosion, etc), reclamation (the improvement of degraded lands and assisted regeneration), protection of the way of life of indigenous peoples, conservation of flora, wildlife conservation, and contribution to the global carbon dioxide cycle.

Forestry for recreation/tourism is combined with conservation by the creation of a national park.

3. Multiple-use forestry management
This is the management of forests with the intention of meeting two or more major objectives simultaneously.  In most natural forests, it is possible to combine carefully controlled harvesting with conservation values, while at the same time permitting removal of non-wood forest product.

Box J: Relevance to Sustainable/Unsustainable Management:
The management of the forests for each of the many products, services, and benefits presents a complex problem. Balancing their functions is at the core of sustainability.
Clearly stated management objectives are directly related to the sustainability of multiple-resource values.

Clear objectives for each resource value are essential components to successful implementation.

Box K: Measurement Methods:
The challenge for any landowner is how to determine if they are or are not practicing sustainable forestry and making contributions to overall ecosystem stability.  We propose that this can be accomplished by comparing management objectives and resource guidelines with a list of the major sustainability functions of the forest environment.  We have a proposed checklist, shown below, that could be used for this assessment.  By going through the list and checking off those items that have been accomplished, or where activities are making contributions towards sustainability, any stakeholder can assess how they are doing in meeting the goals of sustainability.

Proposed checklist of common sustainability goals in the Boise Test Area.

Sustainability goals
 = yes



Ecological / Biophysical


maintain health of forest primarily for ecosystem values


maintain health of forest primarily for timber production


maintain health of forest for both ecosystem and timber


maintain properly functioning wetlands & riparian areas


maintain water quality


control erosion


maintain productivity of the soil


manage for mineral resources


maintain air quality


manage for wildlife habitat


manage for wildlife species


maintain biodiversity (vegetation and wildlife)


manage exotics/ weeds


manage grazing/ rangelands


recognize fire as a natural process


recognize habitat fragmentation as an issue 




Social


compile information to under-stand socio-economic effects of forest management


involve public in plan development / review


manage lands to support social institutions (e.g. schools)


meet local employment needs


provide for sustainability of rural communities


provide for multiple use of lands


provide for recreational use of lands


recognize aesthetic values of forests


Economic


lands managed principally to generate revenue


long-term, sustained yield philosophy applied to timber harvest


Identification of lands suitable for timber production


Calculation of timber volume flows to area mills


goal is to maximize financial returns to state institutions


goal is to maintain shareholder values


goal is to maintain company values


goal is to maintain industry values (e.g. AF&PA membership conditions)


active timber sale program


timber sold at public auctions


lands cannot be sold for other uses


lands can be leased or traded


Forest Management Planning and Policy


observe Forest Practices Act


observe Standards for Rangeland Health and Guidelines for Livestock Grazing Management


Incorporate recommendations / decisions of ICBEMP into management planning


adopt ecosystem management strategies


adopt sustained yield strategies


conduct forest inventories


maintain multiple-resource data sets


recognize spatial scale as important in forest management


officially designate wilderness areas


Identification of areas with special management needs


Yield and Harvest


provide for multiple uses


provide for sustainable, continuous flow of goods


promote active harvesting


maintain sustainable timber supply


forest development program looks at use of herbicides / fertilizers


 Box L: Data Required:
In order to determine if objectives are clearly stated with regards to the major sustainability functions of the forest, we need to have a listing of the objectives and a listing of the major sustainability functions of the forest.  

CIFOR Source recommends that we have available the forest plan document or documented management objectives.

Data needed to compile the indicator:

· Management plan/planning document

· Land use classification

· Plans EIA if available

· Stakeholder consultation

Box M: Data Used for the North American Test: 

USDA Forest Service, Boise National Forest Management Philosophy

The Land and Resource Management Plan (LRMP) for the Boise National Forest contains goals, objectives, and standards for land management activities.   These are displayed at the Forest Level (Chapter IV, pp. 1-86) and more site specific goals, objectives, and standards are linked to the Management Area prescriptions (Chapter IV, pp. 97-492).   Forest-wide direction consists of Forest goals, objectives and standards to achieve the desired future condition for each resource and use on the Forest.   The Desired Future Condition (DFC) is a description of the cumulative results of implementing the goals expressed in the Forest Plan.   The DFC’s provide the context for determining sustainable management and are described in detail in the LRMP (Summarized in Chapter IV, pp. 493-501). 

DFC, Goals, Objectives, and standards were developed for the following functions (resource areas): Soil, Water, and Air; Riparian; Fisheries; Wildlife; Range Ecosystem Management; Noxious Weeds; Recreation; Recreation Travel; Cultural Resources; Wilderness; River Management; Research Natural Areas; Timber; Forest Health; Fire and Fuels; Facilities; Minerals; and Lands.

Following are examples for a few selected functions.

Riparian -


Desired Future Condition (DFC) - Riparian areas exhibit an improving condition.  Management decisions provide for maintaining or improving riparian-dependent resources.    


Goal - Provide structural diversity of riparian areas for hiding and thermal cover, nesting, and rearing of riparian-dependent species.


Objective - Develop a Forest riparian area evaluation field guide containing appropriate measurement techniques to assist evaluation by December 1990.


Standard - Delineate and evaluate riparian areas prior to implementing any project activity.

Developed Recreation -


Desired Future Condition (DFC) - Developed Recreation facilities meet projected demands and are managed to maintain a Forest-wide developed site capacity of 16,000 people at one time (PAOT).  Facilities are clean, well maintained, and operated at a standard level of service identified in an annual operations and maintenance plan.


Goal - Develop and implement vegetation management plans for developed sites.


Objective - Develop vegetation management plans for 12 developed sites per year until all sites have plans.


Standard - Maintain capital investments in fee sites at Maintenance Level 2, as a minimum.

Forest Health -


Desired Future Condition (DFC) - Dynamic influences of insects and disease do not prevent the achievement of management objectives.  Forest vegetation is manipulated to increase tree vigor, and their susceptibility to insects and diseases is very low.


Goal - Risk-rate the acres suited for timber production for insect attack potential, and adjust silvicultural treatments accordingly to achieve scheduled Plan outputs.


Objective - Annually request, from Forest Pest Management, aerial detection surveys to monitor the status of forest insects and diseases.


Standard - Incorporate Integrated Pest Management into all vegetation management activities.

Cultural Resources -


Desired Future Condition (DFC) - The protection and preservation of sites eligible for the National Register is a primary concern, but the Forest also emphasizes the scientific use and public enjoyment of cultural properties.


Goal - Evaluate in a timely and efficient manner, the significance of cultural properties recorded during inventory surveys.


Objectives - Reduce the number of unevaluated sites for the National Resister eligibility to less than 50 by the year 1995.


Standard - Conduct a cultural resource inventory, to appropriate legal standards, prior to any activity that might affect cultural properties.

Boise Cascade Forest Management Philosophy and Standards

Commitment

Boise Cascade will manage its forests to provide the best-sustained harvest of forest products with acceptable economic returns and to maintain or enhance wildlife, watershed, soil, and recreational values.

Boise Cascade is committed to multiple-use management of its forests as the means to provide benefits for all uses.  Boise Cascade believes healthy, free-to-grow trees are the best protection for the forest and all its users.  Boise Cascade is therefore committed to the active protection of its forests from the destructive effects of wildfire, insects, and disease.

Forest Management Responsibilities 

Wildlife:  Boise Cascade accepts the responsibility to understand the impacts of its forestry activities on wildlife and will continue to maintain or improve wildlife habitat as part of ongoing management objectives.  Boise Cascade will ensure that our forest management is consistent with the law as well as the intent of the various rules and regulations for wildlife.

Recreation:  Boise Cascade will strive to provide the public with broad use of its lands for recreation.  Public safety and protection of forest resources may require controlled access to particular lands.

Sustained Yield:  Boise Cascade believes that the ownership of forestland carries a special obligation to provide a long-term sustainable yield of renewable forest products.

Special Areas:  Boise Cascade will manage areas with unique or special characteristics, including historical and ecological sites, to protect those features which set them apart and will consider sale or trade of these properties for their long-term protection.

Watersheds:  Boise Cascade will manage its forests to meet state and federal regulations and guidelines for water quality.

Soil:  Boise Cascade recognizes that the overall productivity of its forests is inherent in the soil.  Forest management activities will be conducted to maintain long-term soil productivity.

Cumulative Effects:  Boise Cascade understands that the combined impacts of operations by the Corporation and its neighbors may have effects beyond the intent of each individual.  Boise Cascade will manage its own affairs with an awareness of this potential impact.

Harvesting:  Boise Cascade recognizes that forest management activities may change the visual landscape.  Boise Cascade is sensitive to visual concerns and is committed to perpetuating the beauty of its forest, including the prompt reforestation of all Corporation lands following final harvest.

Forest Management Philosophy and Objectives for the Idaho Department of Lands for the Management of State Endowment Lands

Mission Statement: The mission of the Idaho Department of Lands is to manage endowment trust lands for the beneficiaries and protect natural resources for the people of Idaho.

The mission of the Idaho Department of Lands, consistent with the Idaho Admissions Act, the State Constitution, the State Statues, and the policies of the State Board of Land Commissioners shall be to:

1. Exercise management, protection, control and disposition of the state endowment lands and resources thereon.  These lands shall be administered to maximize revenues over time to the endowment funds for the beneficiary institutions consistent with sound long-term management practices based on land capabilities.

2. Administer the coordinated management, control and disposition of the state-owned beds of navigable lakes, rivers and streams in accordance with the Public Trust Doctrine to provide for their navigational, recreational, commerce, fishery or other public trust uses.  These lands shall be administered for the greatest benefit to the public – not commerce alone or for economic reasons alone.

3. Perform all regulatory functions in an unobtrusive, fair and impartial fashion.  Primary emphasis shall be placed on preventing or avoiding harm to, abuse of, or loss of lands and resources, and shall be based upon educational and cooperative programs with the public whenever possible.

(IDL - OM 102)

Policy:  Forest management activities shall be designed to protect and maintain or enhance site productivity and air and water quality.  Soil structure, fertility, and moisture-holding ability shall be maintained to sustain the site’s functional capacity to support optimum regeneration and tree growth.  (IDL - OM 901)

Non-industrial Private Owners

In a survey, landowners reported the following reasons for owning their  parcels of forestland (Force and Lee 1989):

Benefits


Percent of all owners
Grazing




61%

Wildlife Appreciation


57%

Aesthetic Enjoyment


55%

Wood for Domestic Use


43%

Hunting and Fishing


37%

Hiking or Backpacking


31%

Picnicking or Camping


26%

Timber




22%

Residence



22%

Investment



22%

Skiing or Snowmobiling


18%

Mining




10%

No Particular Use


 7%

Xmas Tree Sales


 2%

Box N: Example Results:
Some common sustainability goals among landowners in the Boise Study Area.


National Forests
Idaho State Lands
Boise Cascade Corporation
Bureau of Land Management

Ecological / Biophysical





maintain health of forest primarily for ecosystem values





maintain health of forest primarily for timber production





maintain health of forest for both ecosystem and timber





maintain properly functioning wetlands & riparian areas





maintain water quality





control erosion





maintain productivity of the soil





manage for mineral resources





maintain air quality





manage for wildlife habitat





manage for wildlife species





maintain biodiversity (vegetation and wildlife)





manage exotics/ weeds





manage grazing/ rangelands





recognize fire as a natural process





recognize habitat fragmentation as an issue 







Social





compile information to under-stand socio-economic effects of forest management





involve public in plan development / review





manage lands to support social institutions (e.g. schools)





meet local employment needs





provide for sustainability of rural communities





provide for multiple use of lands





provide for recreational use of lands





recognize aesthetic values of forests





Economic





lands managed principally to generate revenue





long-term, sustained yield philosophy applied to timber harvest





Identification of lands suitable for timber production





Calculation of timber volume flows to area mills





goal is to maximize financial returns to state institutions





goal is to maintain shareholder values





goal is to maintain company values





goal is to maintain industry values (e.g. AF&PA membership conditions)





active timber sale program





timber sold at public auctions





lands cannot be sold for other uses





lands can be leased or traded





Forest Management Planning and Policy





observe Forest Practices Act





observe Standards for Rangeland Health and Guidelines for Livestock Grazing Management





incorporate recommendations / decisions of ICBEMP into management planning





adopt ecosystem management strategies





adopt sustained yield strategies





conduct forest inventories





maintain multiple-resource data sets





recognize spatial scale as important in forest management





officially designate wilderness areas





identification of areas with special management needs





Yield and Harvest





provide for multiple uses





provide for sustainable, continuous flow of goods





promote active harvesting





maintain sustainable timber supply





forest development program looks at use of herbicides / fertilizers





Box O: Assessing the Practicality: 

Yes, in a relative sense, using each planning process period (10 years). Assessing differences in management objectives using measurements made over time will be difficult and will require interdisciplinary teams to accomplish. Measurements made over time will require judgement to assess the quality of changes.

Box P: Assessing the Information Value:
This indicator will provide information, and a tool that can be used by landowners and other stakeholders to help determine their contributions to ecosystem and social sustainability.

Box Q: Overall assessment: 
Accepted.

Strengths: the implementation that we propose, that of using the check-off list as a quick indicator of contributions to sustainability, is very easy to do and can provide a basis for further management decisions and planning.

Weakness:  No standard methodology exists for determining if objectives are clearly stated in terms of major functions of the forest.  Bias may complicate team assessments.

Box R: Did you rewrite or revise to a new indicator. If so what?

No

Box S: References:
1997 Timberland Resources Annual Management Report, Boise Cascade Internal Document, Boise, Idaho

Force, J.E.and H. W. Lee. 1989. Non-Industrial Private Forest Land Use In Southern Idaho, A Survey of Landowner Objectives.  University of Idaho, Contribution No. 459  Idaho Forest, Wildlife and Range Experiment Station, Moscow, Idaho

Idaho State, Department of Lands, Operations Manual, Memorandum 102, Boise, Idaho
Idaho State, Department of Lands, Operations Manual, Memorandum 901, Boise, Idaho
USDA Forest Service-Intermountain Region-BNF. Land and resource management plan for the Boise National Forest. Chapter IV-501 and II-2.
CIFOR References: Forest management issues sent from Indonesia to North American Team by e-mail on June, 23rd 1998. 58p.

Further reading (from CIFOR Source):

Panayotou, T. and P.S. Ashton.  1992.  Not by Timber Alone: Economics and Ecology 

for sustaining Tropical Forests.  Island Press.  Washington, D.C.

Prahbu, R., Colfer, C.J.P., Venkateswarlu, P., Lay, C.T., Soekmadi, R. and E. Wollenberg.  

1996. Testing Criteria and Indicators for the Sustainable Management of Forests: Phase 1 

1997. Final Report.  CIFOR Special Publication.  CIFOR.  Bogor.

Prabhu, R.B., Weidelt, H.-J., and S. Leinert.  1993.  Sustainable Management of 

Tropical Rainforest: Experience, Risks, and Opportunities.  An Investigation Based on 

Four Casestudies.  BMZ.  Bonn.

Stork, N.E., Boyle, T.J.B, Dale, V., Eeley, H., Finegan, B., Lawes, M., Manokaran, N., 

Prabhu, R., and J. Soberon.  1997.  Criteria and Indicators for Assessing the Sustainability 

of Forest Management:  Conservation of Biodiversity.  Working Paper No. 17.  CIFOR.  Bogor.

Young, R. A. and R. L. Giese.  (ed.).  1982.  Introduction to Forest Science.  2nd Edition.  

John Willey & Sons.  New York.

Appendix:
Please record your notes on evaluating the indicator here.

This indicator, along with many others, includes terms such as “clearly,” that are judgmental terms.  This makes measurements very difficult to accomplish.  

The Boise Plan includes hundreds of pages of objectives with no summary statements.

This indicator was combined with CIFOR 3.1 indicator to prevent areas of overlapping. It was decided that “management objectives clearly and precisely described, documented and realistic” had much in common with CIFOR 3.1.1 indicator: “objectives are clearly stated in terms of the major functions of the forest, with due respect to their spatial distribution”. The Team decided that indicator 3.1.1 is more general than 3.1, so that the original wording from indicator 3.1.1 was kept. The main justification of this change was that “management objectives” should be included in “objectives stated in terms of the major functions of the forest”. 

Indicator – E5. Maps of resources, management, ownership and inventories are available

Consultant's  Initials:

LI, LL, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



3.2.1

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

Combined with CIFOR 1.1.1

Box A: 

Principle – Yield and Quality of forest Goods are Sustainable
Criterion- Forest management provides for sustainability of goods and services.

Indicator – Maps of resources, management, ownership and inventories are available.

Box B: Definition:

Brief Definition (CIFOR Source):


Maps are a fundamental basis for almost all kinds of forest management planning and implementation.  They record and convey large quantities of information, in a form, which can be quickly appreciated.
Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

The intensity or detail of maps and inventories will differ by tenure, e.g. state or private ownership may not have the capability or interest in measuring all components of the ecosystem.  However, current and future mapping from satellite imagery covers all ownerships and may be useful in filling in gaps.  

Box E: Overlap:  
CIFOR
1.1.1 
3.1
3.1.1 
3.4 

CCFM

2.3.1 

Box F: Geo-Political Scale:

Global
X


North America
X


Intermountain
X


West



Study area
XX


Tenure
XX


Site



Notes:
The primary thrust is at the tenure and study area level.  However, attempts have been made to produce large scale, course-level regional resource assessments and maps through the Upper Columbia River Basin Assessment project.
Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA  Structure, function and composition are ecological parameters and they do not apply to forest management.

Box I:  Underlying Concepts:

Underlying definition and concepts (from CIFOR Source):

Information is needed on the land, on physical, biological/ environment, social and economic, and on the people, the local population, together with the linking of land and people through the present land use.

Box J: Relevance to Sustainable/Unsustainable Management:

These are essential informational components or building blocks necessary for developing management plans.  Mapped data provides a spatial context for evaluation and analysis.  Digitally mapped data provides a tool for complex analysis and quantification. 

Purpose (from CIFOR Source):


· To establish the present situation, including problems

· To determine what are the resources for alternative systems of forest land use and management


Relevance to sustainable/unsustainable management:


In order to assess land suitability, not just from a physical point of view but with respect to biological/environmental, social and economic analysis. Forest land use types should be described in detail.

Box K: Measurement Methods:

An interdisciplinary team could prepare a list of relevant maps and inventories and determine if they are available.

Measurement Methods (from CIFOR Source):


The appropriate use and accuracy of maps is important information in forest management plan.  These maps particularly show resource, management, and inventories available and serve as a guide for the owner/forest manager in practical application for specified objectives.

Box L: Data Required:

As per box K.  Do the maps and inventories exist?

Assessment of the availability of data


Data needed to compile the indicator:

· Relevant aspect of the physical, environment, social and economic


Data availability:
Varies


Data source:
Direct measurement and observation in the field

Box M: Data Used for the North American Test:
MAPS:
Numerous examples were provided by the Boise National Forest, and a catalog of Geographic Information Systems Spatial Data sets for the general area of the Boise national Forest (June 1998) was also provided to the team.

INVENTORIES:  (Ask various agencies/owners for copies of inventories of all resources)

Box N: Example Results:
Presented in the E3 indicator write-up.
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Reference:

Idaho Department of Fish and Game, Statewide Surveys and Inventory, Elk, 1998, 306 p.

Box O: Assessing the Practicality: 

Maps and inventories are available and constantly being updated by the major owners and agencies involved in resource management.  Special arrangements are not needed to update these tools.

Box P: Assessing the Information Value: 

Yes.  This is especially useful in relationship to other ownership’s and past plan objectives.

Box Q: Overall assessment: 
Rejected; - combined with E3.  

Maps and inventories of resources are some of the best planning tools we have!  Having them available can make planning a successful effort.

Limitation of the Indicator (from CIFOR Source):



Inaccurate maps or in appropriate scales of representation can mess the important information.


Development needs: 


Renew the maps in a certain time period in order to have an accurate data and information.

Box R: Did you rewrite or revise to a new indicator. If so what?

No

Box S: References:
Further reading (from CIFOR Source):

Dykstra, D. and R. Heinrich.  1996.  FAO Model Code of Forest Harvesting Practice.  

FAO.  Rome.

Dykstra, D.P. and R. Heinrich. (Ed).  1996.  Forest Codes of Practice: Contributing 

to Environmentally Sound Forest Operations.  Proceedings of an FAO/IUFRO Meeting of 

Expert on Forest Practices held in Feldafing, Germany on 11-14 December 1994. 

FAO-IUFRO.  Rome.

FAO.  1997.  Research on Environmentally Sound Forest Practice to Sustain Tropical 

Forests.  Proceedings of the FAO/IUFRO Satellite Meeting held in conjunction with the IUFRO 

XX World Congress.  FAO.  Rome.

Husch, B., Miller, C.I., and T.W. Beers.  1993.  Forest Mensuration.  Krieger Publishing 

Company.  Florida.

Kohm, K.A. and J.F. Franklin.  1997.  Creating a Forestry for the 21st Century: The Science 

of Ecosystem Management.  Island Press.  Washington, D.C.

Matthews, J.D.  1989.  Silvicultural Systems.  Clarendon Press.  Oxford.

Panayotou, T. and P.S. Ashton.  1992.  Not by Timber Alone: Economics and Ecology 

for sustaining Tropical Forests.  Island Press.  Washington, D.C.

Philip, M.S.  1994.  Measuring Trees and Forest.  2nd Edition.  CAB International.  Oxon.

Prahbu, R., Colfer, C.J.P., Venkateswarlu, P., Lay, C.T., Soekmadi, R. and E. Wollenberg.  

1996. Testing Criteria and Indicators for the Sustainable Management of Forests: Phase 1 

1997. Final Report.  CIFOR Special Publication.  CIFOR.  Bogor.

Stork, N.E., Boyle, T.J.B, Dale, V., Eeley, H., Finegan, B., Lawes, M., Manokaran, N., 

Prabhu, R., and J. Soberon.  1997.  Criteria and Indicators for Assessing the Sustainability 

of Forest Management:  Conservation of Biodiversity.  Working Paper No. 17.  CIFOR.  Bogor.

Young, R. A. and R. L. Giese.  (ed.).  1982.  Introduction to Forest Science.  2nd Edition.  


John Willey & Sons.  New York.

_________________________________________________________________________

Idaho Department of Fish and Game, Statewide Surveys and Inventory, Elk, 1998, 306 p.

Appendix:
Please record your notes on evaluating the indicator here:

GIS based maps and inventories are extra powerful tools for analysis and representation of resources.  Maps allow us to visualize data in multiple dimensions.  This helps clarify issues and concepts.  However, we need to always assess the quality and basis for maps as they have the capacity to mislead.

Indicator – E6. Silvicultural systems are prescribed appropriate to forest type, production of desired products and condition, and assure forest establishment, composition, and growth.

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



3.2.2

2.2.2, 2.3

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Combined with CIFOR 3.2.2, 2.2.2 and 2.3

Box A: 

Principle – Yield and Quality of Forest Goods are Sustainable
Criterion- Forest management provides for sustainability of goods and services.
Indicator – Silvicultural systems prescribed and appropriate to forest type and produce grown.

Rewritten Indicator– Silvicultural systems are prescribed appropriate to forest type, production of desired products and condition, and assure forest establishment, composition, and growth.

Box B: Definition:

Defining silviculture according to: John D. Matthews, 1989, Silvicultural Systems, Clarendon Press-Oxford, 284 p.

Silviculture: Definition: The art and science of producing and tending a forest; the application of the knowledge of silvics in the treatment of a forest; the theory and practice of controlling forest establishment, composition, and growth.

Silvicultural Practice: Various treatments of forest stands that may be applied to maintain and enhance their productivity.

Silvicultural System: Definition 1: This term is more comprehensive and designates a planned program of silvicultural treatment during the whole life of a stand; it includes not only the reproduction cuttings, but any intermediate cuttings.

Silvicultural System: Definition 2: The process by which the crops constituting a forest are tended, removed, and replaced by new crops, resulting in the production of stands of distinctive form.  A silvicultural system embodies three main ideas:

1. The method of regeneration of the individual crops constituting the forest;

2. The form of crop produced;

3. The orderly arrangement of the crops over the whole forest, with special reference to silvicultural and protective considerations and efficient harvesting of produce.

Defining the indicator according to CIFOR Source:

Brief Definition:


Silvicultural systems are long-range harvest and management schemes designed to optimized growth, regeneration, and administrative management of particular forest types, usually with the goal of obtaining a perpetual and steady supply of timber.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


3








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

Forests have productive, protective, and social functions. The relative value an individual landowner places on each of theses functions influences the selection of silvicultural systems to meet desired goals and objectives.

Federal (Public ownerships) strive to meet a broad range of forest outputs and therefore pay particular attention to social aspects of recreation and protection of resource values.

Where the principle function of the forest is timber production (State & Industrial private), silvicultural systems are selected which maximize the complementary relationship between timber outputs ( revenue) and amenity values.

Non-industrial ownerships objectives vary widely and cannot be easily or accurately categorized.  However, two broad objectives are prevalent;

1. Maximum revenue (grazing and timber) often associated with working farms and ranches.

2. Maximum protection, often associated with wealthy land barons.

Since silviculture is the art and science of growing crops of trees, silvicultural systems are not applicable to landowners of grassland or shrub/step communities.

Box E:  Overlap: 
CIFOR

3.2.3
3.2.4

Namkoong
V2 – Population sizes and reproductive success are adequate to maintain levels of genetic diversity.

Namkoong
V3 – Use of scientifically-based seed transfer rules and seed orchard zones in planting native species.

New

V4 – Management does not significantly change gene frequencies.

Box F: Geo-Political Scale: 

Global



North America



Intermountain



West



Study area



Tenure



Site
X


Notes:

Silvicultural prescriptions are aimed at site specific forest stand conditions

Box G: Indicator Characteristics. 

Diagnostic
X


Predictive



Both



Notes:
The judgement of “appropriateness” of a silvicultural system provides the diagnostic measure.

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA; Structure, function and composition are ecological parameters 

Box I:  Underlying Concepts:

The immediate foundation of silviculture in the natural sciences is the field of silvics, which deals with the laws underlying the growth and development of single trees and the forest as a biological unit.  In silviculture, information from silvics is applied to the production of forest crops, and technical procedures are developed for the scientific tending and reproducing of the crops.

As Muelder (1959) pointed out, knowledge derived from formal research can be put to effective use only by practicing foresters who are alert to local conditions and technology.

The silvicultural system (Smith 1962) should represent the best possible amalgam of attempts to satisfy all of the following major objectives.  These basic objectives are as follows:

1. Harmony with goals and characteristics of ownership.

2. Provisions for reproduction.

3. Efficient use of growing space and site productivity.

4. Control of damaging agents.

5. Provision for sustained yield.

6. Optimum use of forest capital.

7. Concentration and efficient arrangement of operation.

The silvicultural system is logically based on a working hypothesis and is altered as it becomes necessary to change the hypothesis.

Once the potential of a tract of forest land is determined, the objectives of the landowner stated and fixed, the next task of a land manager is to decide how the objectives will be achieved. At this point the land manager must determine which silvicutural system or systems (Mathews 1989) are most suitable.  There are several economic, ecological, and social factors that affect this decision including;

1. Regulation of yield.

2. Market opportunities.

3. Social considerations.

4. Wildlife habitat requirements.  

Steele, 1994 states:  “Forest Health is defined here as the capacity for self-renewal…”  this is another way of saying:  The capacity of the forest to regenerate is assured.

“Forestry like any other renewable resource management, involves disturbing natural systems to one degree or another and has a central objective to do so in a sustainable way.  For the ecologist, by far the most reliable strategy for achieving sustainability is to understand the historic forces that have shaped ecosystems and to work within the mechanism by which ecosystems sustain themselves.” (Perry and Amaranthus, 1997, p.31.).

Underlying concepts according to CIFOR Source are:

Underlying definition and concepts:

Site, composition and structure of the forests and the role that play in inhabitants lives vary greatly from place to place.  These variations influence the desired goals and the chose of silvicultural system.

Silvicultural system is generally classified by the method used to harvest and regenerate the stand.  These methods vary in cutting intensity, but may be grouped under the categories of even-aged or uneven-aged methods.

Even-aged methods:

In even-aged management the trees are removed over a relatively short period of time, creating open, sunny conditions, and leading to the development of even-aged stands. The even-aged methods are clearcutting, seed tree, and shelterwood.  Only in the clearcutting method are all trees removed at once.  In the other methods trees are removed over a long period of time.

Uneven-aged methods:

Uneven-aged management is accomplished by the selection method, in which scattered trees or small groups of trees are cut.

Box J: Relevance to Sustainable/Unsustainable Management:

The selection of an appropriate silvicultural system is highly relevant to sustainability of forested ecosystems.  Silvicultural system selection is based on biological, social and economic concerns.

Silvicultural system’s aimed at sustained yield will contribute a continuing supply of the desired goods and services to the full capacity of the forest and without imparing the capability of the land.  The relevance of silvicultural systems to sustainability can be simply stated as the “means” by which sustainability goals can be achieved.

Relevance to sustainable/unsustainable management (according to CIFOR Source):

To keep the high forest in a natural and relatively stable condition, a silvicultural system was advocated to control the intensity of harvesting sufficiently to open up the canopy to enhance regeneration and growth of young trees of desirable species, whilst operating on a specific years of felling cycle.

Box K: Measurement Methods:

Methods to test “appropriateness” of silvicultural systems include:

1. Professional judgement

2. “Text Book”  theory

3. Comparison to other temperate forest management globally.

There is no established standard methodology to measure the appropriateness of the application of any one or combination of silvicultural systems for sustainability.  The best measure will be to see if management objectives are met or not.

O’Laughlin and others, 1994 give four steps to measure forest health: “(1) select a representative set of indicators for a particular ecosystem; (2) establish baseline data, such as historical range of variability; (3) develop standards against which to compare current conditions; and (4) establish a monitoring program to assess current conditions and modify baseline data as new trends develop.” Pp. 65-66.

Measurement Methods (according to CIFOR Source):



Assessment of silvicultural system must take into account a reproduction method which a stand is established and renewed.  The process is accomplished during the regeneration period by artificial or natural reproduction.

Box L: Data Required:

Descriptions of silvicultural systems, forest condition data, lists of desired market products and non-target values, e.g. NTFP lists, wildlife habitat requirements, riparian needs, aquatic habitat requirements and other amenity values.

Data needed to compile the indicator (according to CIFOR Source):

· Topography assessment

· Forest inventory

· Relevant aspect of social and economic


Direct measurement and observation in the field

Box M: Data Used for the North American Test::

BNF vegetation management data forms and reports used to gather, plan implement and report silvicutural activities.

1. Field data collection form – Overstory and understory information.

2. RMSTAND database output form – Summary values for volumes of live and dead trees, sizes, and statistical variables denoting variability and accuracy of data.

3. Silvicultural prescription forms – Summary data and visual analysis of stand and landscape conditions.

4. RMRIS data base forms – Records history of  management activities and results information.

5. Annual Accomplishment Report – Summary of annual activities by National forest reported by productivity class.

6. RMRIS Tables – Database output tables of stand characteristics.

Logging Gulch Evironmental Assessment (EA), IV. -80

. 

Box N: Example Results –
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Reference:

Prince, J. 1997. Final Environmental Impact Statement, Boise National Forest, Cascade Ranger District, April 1997

Box O: Assessing the Practicality: 

It is not very practical to measure the results of long-term silvicultural system prescriptions.  However, elements of a specific prescription can be measured.  For example, we could measure natural regeneration 5 – 10 years following the application of management, or monitoring could be done to assess “leave” stand conditions through time.  Long-term continuous forest inventory (CFI) plot systems can measure growth, mortality, etc.  Special study sites or research areas such as the Experimental Forest found on the Boise National Forest, can highlight and compare the results of application of different silvicultural systems.  

These types of measures can be costly, requiring replicated and intensive site measurements.

Box P: Assessing the Information Value:
Monitoring of silvicultural systems can provide information which can be useful in an adaptive management context to modify prescription elements to further achieve silvicultural outcome.

Box Q: Overall assessment : 
Accepted

Strengths: Appropriate prescription is the tool to achieve sustainability.

Weaknesses: Bias can influence selection of elements of silvicultural prescriptions.  Professional judgement of appropriateness can be considered a strength or weakness, depending on your point of view.

Development needs (according to CIFOR Source): 


The disadvantages of selection system can be lessened by modifying the method of harvest

Limitation of the Indicator:


· Artificial regeneration is often preferred over natural regeneration and also no biological restriction on the maximum width of the clearcut

· Clearcutting method will probably be less common in the future than in the past because of the unfavorable aesthetic impact, the limited value of large clearcuts to many wildlife species, and possible erosion hazards

· In selection method, the lack of sizable openings may be unfavorable for certain species of wildlife and also difficult to avoid the injury to some of the standing trees during felling and hauling operations.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes, to combine ideas represented in CIFOR 2.3 and CIFOR 3.2.2.

Box S: References:

Hessburg, P.F., B.G. Smith. 1995. Assessing change in vegetation structure and composition at midscale in the interior Columbia River Basin Assessment: Analysis Plan, USDA Forest Service (Draft Report)

John D. Matthews, 1989, Silvicultural Systems, Clarendon Press-Oxford, 284 p.

O’Laughlin J. and others, 1994, Defining and Measuring Forest Health, In: Sampson, R.N.;Adams, D. (eds) 1994, Assessing Forest Ecosystem Health in the Inland West, Haworth Press:Bingham, N.Y.

Perry, D.A. and M.P. Amaranthus, 1997, Disturbance, Recovery, and Stability, In: Kohm, K.A. and J.F. Franklin, (eds.). 1997 Creating a Forestry for the 21st Century: the science of ecosystem management., Island Press, Washington D.C. 475 p.

Steele, R. 1994, The Role of Sucession in Forest Health. In., Sampson, R.N.; Adams, D. (eds.) 1994, Assessing Forest Ecosystem Health in the Inland West. Haworth Press: Binghamton, N.Y.

Further reading:

Husch, B., Miller, C.I., and T.W. Beers.  1993.  Forest Mensuration.  Krieger Publishing Company. Florida.

Kohm, K.A. and J.F. Franklin.  1997.  Creating a Forestry for the 21st Century: The Science of Ecosystem Management.  Island Press.  Washington, D.C.

Matthews, J.D.  1989.  Silvicultural Systems.  Clarendon Press.  Oxford.

Philip, M.S.  1994.  Measuring Trees and Forest.  2nd Edition.  CAB International.  Oxon.

Plotkin, M. and L. Famolare.  (Ed).  1992.  Sustainable Harvest and Marketing of rain 

Forest Products.  Island Press.  Washington, D.C.

Prahbu, R., Colfer, C.J.P., Venkateswarlu, P., Lay, C.T., Soekmadi, R. and E. Wollenberg. Testing Criteria and Indicators for the Sustainable Management of Forests: Phase 1 Final Report.  CIFOR Special Publication.  CIFOR.  Bogor.

Stork, N.E., Boyle, T.J.B, Dale, V., Eeley, H., Finegan, B., Lawes, M., Manokaran, N.,Prabhu,R.,and J. Soberon.  1997.  Criteria and Indicators for Assessing the Sustainability of Forest Management:  Conservation of Biodiversity.  Working Paper No. 17.  CIFOR.  Bogor.

Young, R. A. and R. L. Giese.  (ed.).  1982.  Introduction to Forest Science.  2nd Edition. John Willey & Sons.  New York.

Appendix:
Please record your notes on evaluating the indicator here:

There are local interpretations and variations of silvicultural systems based on professional judgement.  This fact lowered the score for “sensitivity” in our judgement.

Silvicultural systems are applicable to forested areas, not grassland systems.

Indicator – E7. Yield regulation by area and/or volume prescribed

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



3.2.3

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

Combined with CCFM 5.1.1.

Box A: 

Principle – Yield and Quality of Forest Goods are Sustainable
Criterion- Forest management provides for sustainability of goods and services.
Indicator – Yield regulation by area and/or volume prescribed.
Box B: Definition:
A fully regulated forest that produces an even flow of timber forever. The benefits of forest regulations are:

1. Stable business planning.

2. Balance between yearly expenditures and receipts

3. Safety from fires, insects and diseases.

4. Maximum opportunity for correlation with other forestland uses, e.g. recreation, wildlife, watershed protection, biodiversity and forage.

5. Providing regular employment.

CIFOR information: Brief Definition:


Yield regulation is the calculation that may be harvested, annually or periodically, from a specific area over a stated period, in accordance with the objects of management.
Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


4



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

If native-American tribes were present in the study area, additional data sources could be found in the references cited in Box S.

Box E:  Overlap:

CIFOR

3.1
3.1.1
3.2.2 
3.4 
3.3 
3.4.2 

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area
X


Tenure
X


Site







Notes: Yield regulation decisions are made by the landowner/manager and are applied at the forest level.

Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes: This indicator does not predict decisions that will be made in the future but…does this predict how it will be done in the future?…

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA; Structure, function and composition are ecological parameters 

Box I:  Underlying Concepts:
Area Control. The principle of area control is simple: harvest and regenerate the same number of acres each year or period that would be harvested in a fully regulated forest.

Volume Control. In volume control, the essential decision involves how much volume to cut each year or period of time.

Underlying definition and concepts according to CIFOR management documents:

Annual Allowable Cut (AAC) is the volume of timber that may be harvested from a particular area of forest in any one year.  AAC is based on the biological possibilities of the existing stands and the alternatives chosen to obtain a regulated forest.

Rotation age and cutting cycle are terms used to design when stands are cut.

Rotation age is the length of time from final harvest cut to final harvest cut in even-aged management. The second method a stand always exists and is only partially harvested each time the stand is cut.  The length of time between these major cuts is called cutting cycle.  This term only applies to uneven-aged stands.  Analytical forest management techniques are often used to determine rotation age and cutting cycle.

Box J: Relevance to Sustainable/Unsustainable Management:
This indicator is relevant because it provides a tool for achieving an evenflow of forest commodities including fiber production and all other ammenities. 

Its Purpose, according to CIFOR: 



Relevance to sustainable/unsustainable management; CIFOR Source:


Timber products are usually desired over a continuous time period and in about the same or increasing amounts if a population is stable or increasing.  However, the distribution of trees will be ready for harvest throughout that period.  In these situations the forest may be manipulated in such a way that trees of all ages are present for continuous harvesting.

Box K: Measurement Methods: 
There are no standard methods. This decision is yes/no and it is to be made by professional judgement.

The following are some considerations on the principal requirements for a sustained yield of timber (from CIFOR Source):

1. The soil and growing stock of trees must be kept in a healthy and productive condition;

2. The composition, structure, and stocking of each stand must match the capability of the site;

3. The condition of the soil and increment of the growing stock must progressively be improved;

4. The individual stands must be so arranged that they can be tended and harvested efficiently;

5. Within each unit of management the growing stock must have an appropriate distribution of size or age classes from youth to maturity, and;

6. Reserves, in the form of trees or money or both, must be created as security against catastrophe (Matthews, J.D.  1989)

Box L: Data Required:

Historical data or information on how the yield was to be regulated combined with geographical information of current conditions of field visits to determine if the plan was followed.

Data needed to compile the indicator:

Data will be needed on fluctuation in the demand for forest products, weather condition, and availability of labor.

Direct measurement and observation in the field.

Box M: Data Used for the North American Test: 
Need to get data and information from the different agencies.

We used the continuous forest inventory report from Idaho Department of Lands regarding the Payette Lakes Supervisory Area and Southern Supervisory Area from the 1996 Re-measurement. We also used Timber Sales Plan 1998 from IDL.  

Box N: Example Results:

The following graph presents real data, updated to 1996, from source: Koski, W.  1998.  Continuos forest inventory report. Southwestern Supervisory Area, 1996 Remeasurement. Idaho Department of Lands. pp 14-23. 
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Box O: Assessing the Practicality: 

The concept of regulated forest is practical and can be tracked through time with historical records. However, forest conditions constantly change and plans have to be amended. Thus the practicality of prescribed plans for regulating yield as an indicator is seriously weakened.

Box P: Assessing the Information Value: 
Yes, the indicator will provide information on whether the yield is regulated or not, which will help managers to know if sustainability is being planned and indicating the existence of a management organization.

· Provide a sustained yield

· Optimizing harvesting production rates

Box Q: Overall assessment:
Rejected ; combined with E9 (CCFM 5.1.1).  

Its main strength is that it would be an easy and cost effective measure of sustainability.

Limitation of the Indicator:


· A sustained yield is difficult for small landowners to achieve unless they use uneven-aged management.

· Sustained yield becomes problematic during the period when an unregulated forest is in transition to a regulated forest.

Box R: Did you rewrite or revise to a new indicator. If so what?

Combined with E9 (CCFM 5.1.1)

Box S: References:
CIFOR Source. Forest management issues sent from Indonesia to North American Team by e-mail on June, 23rd 1998. 58 p.

Davis, L.S. and Johnson, K.N.  1987.  Forest management. 3e.  Mc Graw-Hill. 790 p. (pp 538-591).

Department of the Interior, Bureau of Indians Affairs, National Archives of Records Administration.  1996.  Timber management plans. pp 1.

IDAHO DEPARMENT OF LANDS. 1998.  Timber sales plan.  37p.

Koski, W.  1998.  Continuous forest inventory report. Southwestern Supervisory Area, 1996 Remeasurement. Idaho Department of Lands. pp 14-23. 

Koski, W.  1998.  Continuous forest inventory report. Payette Lakes Supervisory Area, 1996 Remeasurement. Idaho Department of Lands.  pp 11-21. 

Further reading (from CIFOR Source):

Amirtage, I. and M. Kuswanda.  1989.  Forest Management for Sustainable Production and Conservation in Indonesia.  Directorate General of Forest Utilization, Ministry of Forestry, Government of Indonesia and FAO. Jakarta.

Dykstra, D. and R. Heinrich.  1996.  FAO Model Code of Forest Harvesting Practice.  FAO.  Rome.

FAO.  1997.  Research on Environmentally Sound Forest Practice to Sustain Tropical Forests.  Proceedings of the FAO/IUFRO Satellite Meeting held in conjunction with the IUFRO XX World Congress.  FAO.  Rome.

Matthews, J.D.  1989.  Silvicultural Systems.  Clarendon Press.  Oxford.

Prahbu, R., Colfer, C.J.P., Venkateswarlu, P., Lay, C.T., Soekmadi, R. and E. Wollenberg.  Testing Criteria and Indicators for the Sustainable Management of Forests: Phase 1 Final Report.  CIFOR Special Publication.  CIFOR.  Bogor.

Prabhu, R.B., Weidelt, H.-J., and S. Leinert.  1993.  Sustainable Management of Tropical Rainforest: Experience, Risks, and Opportunities.  An Investigation Based on Four Casestudies.  BMZ.  Bonn.

Stork, N.E., Boyle, T.J.B, Dale, V., Eeley, H., Finegan, B., Lawes, M., Manokaran, N., Prabhu, R., and J. Soberon.  1997.  Criteria and Indicators for Assessing the Sustainability of Forest Management:  Conservation of Biodiversity.  Working Paper No. 17.  CIFOR.  Bogor.

Young, R. A. and R. L. Giese.  (ed.).  1982.  Introduction to Forest Science.  2nd Edition.  John Willey & Sons.  New York.

Appendix:
Please record your notes on evaluating the indicator here

Its main strength is that would be easy and cost effective measure of sustainability. However, forest conditions constantly change and plans have to be amended. Thus the practicality of prescribed plans for regulating yield as an indicator is seriously weakened.

Indicator – E8. Harvesting systems and equipment are prescribed to match forest conditions in order to reduce impact on wildlife, soil productivity, residual stand conditions and water quality and quantity.

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



3.2.4

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Revised

Box A: 

Principle – Yield and Quality of Forest Goods are Sustainable

Criterion- Forest management provides for sustainability of goods and services.
Indicator – Harvesting systems and equipment are prescribed to match forest conditions in order to reduce impact.

Rewritten Indicator: - Harvesting systems and equipment are prescribed to match forest conditions in order to reduce impact on wildlife, soil productivity, residual stand conditions and water quality and quantity.

Box B: Definition:

Harvesting Systems: A system (Conway 1976) with two primary objectives:

1. Prepare trees for transportation.

2. Transport to a production facility.

System components include:

· Felling

· Bucking

· Measuring

· Limbing

· Topping

· Skidding

· Bunching

· Forwarding

· Loading

· Log Transportation

· Unloading

Harvesting Systems: Definition: The combination of methods (Matthews 1989) used to fell trees, extract logs to roadside, and haul them to market is called the harvesting system.

CIFOR’S Brief Definition:


Harvesting is an aggregation of all operations, including pre-harvest planning and post-harvest assessment, related to the felling of trees and the extraction of their stems or other usable parts from the forest for subsequent processing into industrial products.
Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


5



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

Harvesting systems are often matched to, or influenced by management objectives, regulations and social values.  This indicator does not apply to grassland ecosystems.

Box E: Overlap:  
CIFOR:
3.2.2
3.2.3

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure



Site
x


Notes:

Harvesting system decisions are applied to the site specific conditions based on % slope, distance from roads, sensitive resource concerns, and state Forest Practices Act regulations.

Box G: Indicator Characteristics: 
Diagnostic
X


Predictive



Both



Notes:
Professional judgement applied at the site level can assess the appropriateness of the harvest system against the physical attributes of the site and overall objectives of the landowner.  This is a good gauge on a site-by-site or harvest site- by- harvest site basis.

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA; Structure, function and composition are ecological parameters 

Box I: Underlying Concepts:
A system comprises a group of components (Conway 1976) that are interrelated and jointly contribute to some common objective.  The word system suggests plans, methods, and order.

Systems can exist when the following three primary conditions are present:

1. All the components of a system must contribute to the achievement of a common goal or objective.

2. There must be some hierarchy present within a system to assure coordination of activity and allow for specialization of system components.

3. The inputs to a system; energy, information, raw material, labor, etc. must be introduced according to some plan.

CIFOR Source underlying definition and concepts:

Extraction is the process of moving trees or logs from the cutting site to a landing or roadside where they will be processed into logs or consolidated into larger loads for transport to the processing facility or other final destination.

Several classes of extraction systems are commonly recognized, including ground-skidding systems, forwarders, cable systems, areal systems and draught animals, among others.

The following are some of the harvesting systems and equipment:

1. Most logging worldwide is done with ground skidding equipment.  Such equipment includes crawler tractors (bulldozers), wheeled and tracked skidders and farm tractors.

· Skidder are preferable to crawler tractors for log extraction, because skidder are designed explicitly for log extraction.  Their rubber types and high maneuverability can reduce soil and tree damage.  They are usually narrower than crawler tractors and have smaller blades so that they can pass more easily between residual trees without causing damage.

· Crawlers are often used in forestry for road contraction and maintenance as well as for skidding.  As a result, they have certain economic advantages compared with skidders.  

· The use of farm tractors is a reasonable option when trees are relatively small and terrain is not exceptionally rugged.

Skidding operation should be suspended altogether during exceptionally wet weather; steep slopes should be avoided in ground-skidding operation; and a system of designated skid trails should be used.

2. Cable extraction system is fundamentally different from other extraction systems.  In cable systems, one or more suspended cables are used to convey logs from the felling site to the landing.  The cables are operated by a winching machine (yarder or hauler), which may be installed either at the landing or at the opposite end of the cableway, often on a ridgetop.  An important advantage of cable systems is that they can be used under more extreme conditions, such as steep terrain on in areas with permanently wet soils, where ground skidding systems would be neither economically feasible nor environmentally acceptable.

Cable systems that can be classified as skyline or cable-crane systems have the following characteristics:

· an elevated skyline cable that is used to support the load of logs

· a carriage riding along the skyline cable that convey the load of logs to the landing and returns the empty chokers to the felling site

· some mechanism for pulling line laterally from the cableway to reach the logs to be yarded, and for laterally suspended in the air, thus reducing or eliminating soil disturbance within the cableway

· The power source does not travel along the ground as in the case of ground-skidding systems.

3. Aerial extraction systems are those that fully suspend logs in the air throughout the entire extraction process.  Two types of aerial log-extraction systems are currently in use: balloon systems and helicopter systems.

· Balloon systems:

It is only feasible for clear-felling operations, although new developments currently being tested may change this in the future.  Balloon logging also requires cutting units that are large enough to cover the high fixed costs associated with installing the balloon system at a landing.  Where these conditions can be met, balloon systems cause very little soil disturbance and can reduce road construction substantially since they are capable of reaching very long distances from the landing.

· Helicopter systems:

Operating costs for helicopter logging are many times higher than those for other types of extraction systems.  On the other hand, the great range of the helicopter, which can serve an area several kilometers in radius from the landing, makes it possible to eliminate a great deal of road construction and thereby reduce not only costs but also a major source of environmental damage.  Its also causes virtually no soil disturbance and no damage to residual trees other than which occurs during the cutting operation or that is associated with the landings and transport operations.

4. Log extraction with draught animals continues to be an economically attractive choice in many areas.  Animal skidding is particularly advantageous for thinning or for pulpwood harvesting, where relatively small logs are to be extracted or where products from pit sawing or other on-site processing are to be transported.  These are some conditions for animal skidding:

· planning for animal skidding must allow for short extraction distance and relatively gentle slopes

· proper harnesses are essential in order to prevent injury to the animals and to avoid commutative discomfort over long working periods

· devices such as skidding pans, sledges and sulkies can greatly improve productivity in animal skidding

· in natural forest it is usually necessary to clear skidding paths for the animal

· cutting must normally be coordinated with skidding, and both should start at the back of the cutting unit and proceed towards the landing

· animals must be fed, watered and rested at regular intervals while working or they will refuse to continue

· depending upon climatic conditions, terrain and other factors, animals may not be able to work every day and they may require relatively short working days

· After the skidding operation has been completed, skidding paths should be constructed to divert water from the paths into the surrounding vegetation.

5. Other extraction systems

A wide variety of extraction systems have been developed for timber harvesting.  Many of these are quite low-impact systems, if only because they are typically used on a small scale and thus their impacts are not widespread.  A few of the more common ones are:

· Manual extraction.  It is practical only where labor costs are low, extraction distance are short and the logs or other pieces of wood being extracted are light enough to be handled easily by humans.  Most annual extraction is carried out in connection with fuelwood harvesting, certain types of thinning in plantation forests, agro-forestry operations and in forests where trees seldom attain large sizes.

· Pit sawing.  It is a manual method of converting logs into sawn wood on-site.  The sawn planks are then carried out manually or by animals.

· Extraction by chute.  To reduce damage to residual timber and concentrate the logs at intervals along the hole road, chutes may be used to control the path followed by the logs.

· Extraction by winch truck.  Logs are loaded on the truck with the winching system, and the truck is then driven to the next cutting site.

· Extraction by water.  Cutting is done during the dry season or at low tide, and the logs are floated out as the water rises.

Box J: Relevance to Sustainable/Unsustainable Management:
Impacts of various harvesting systems are related to ecosystem parameters that influence long-term site productivity such as soil compaction.  

The plan for a harvesting system must take into account the needs of the interfacing subsystems – manufacturing, sales, environmental concerns, regeneration etc.

CIFOR Source:

Harvesting purpose:

· To optimize extraction productivity

· To minimize impact

· To ensure the safety of extraction personnel in the vicinity of the extraction operation


Relevance to sustainable/unsustainable management:


Poor harvesting system and/or equipment can be costly, result in environmental 
degradation as well as excessive wood waste, poor utilization of the available 
resource and injury to personnel.

Box K: Measurement Methods:
Test Methods:

1. Verification that planned harvest systems were actually used.

2. Verification that the harvesting activity, including the use of proper harvest systems, has been in compliance with the State Forest Practices Act.

Measurement Methods (CIFOR Source methods):

Specific harvesting equipment to be used should be determined and a preliminary operations schedule developed using appropriate estimated production rates.

Box L: Data Required:

1. Logging methods GIS layers or tabular information on logging types used.

2. State FPA Compliance Reports. Site Inspections

Box M: Data Used for the North American Test:

Data set verification

Forest Practices Act Compliance records

Project plan documents.

Individual timber sale environemental assessments (EA’s) address impacts of different harvesting systems used in each individual alternative.

Box N: Example Results:
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Box O: Assessing the Practicality: 

Yes, components of this indicator can be measured and tracked over time.  The FPA compliance information is recorded and tracked by the State Department of Lands on a yearly basis.  Technology will influence harvesting systems available over time.  

Box P: Assessing the Information Value: 

This indicator will provide a gauge for managers so that they will be able to assess the suitability of harvesting systems and equipment to achieve a sustainable harvest.  Managers will be able to adjust their systems and equipment to reduce negative impacts or to save money.

Box Q: Overall assessment: 
Accepted -

Strengths: Laws regulate some aspects of management systems and equipment that can be used for the purpose of protecting many components of the ecosystem and to assure that reforestation takes place.  All aspects are related to sustainable forestry.  

A strength from CIFOR Source:


          The Indicator in the pressure/state/response framework:

Provide information on harvesting system and equipment on forest harvesting pressure on the forest.

Limitation of the Indicator (CIFOR Source):

· skid-trails are the most troublesome aspect of ground-skidding operations

· required specialized skill


Development needs: 


Training is essential for the operator of harvesting system

Box R: Did you rewrite or revise to a new indicator. If so what?

No

Box S: References:
CIFOR Source. 
Forest management issues sent from Indonesia to North American Team by e-mail on June, 23rd 1998. 58p.

Conway, S. 1976.  Logging Practices, Principles of Harvesting Systems.  Freeman Publications, Inc. 416 p.

Matthews, J.D. 1989, Sivicultural Systems,  Clarendon Press - Oxford

Idaho Department of Lands. 1996. Rules pertaining to the Idaho Forest practices Act. Title 38, chapter 13, Idaho Code.  36 p. plus Appendix A and B. 

Further reading (CIFOR Source):

Amirtage, I. and M. Kuswanda.  1989.  Forest Management for Sustainable Production and Conservation in Indonesia.  Directorate General of Forest Utilization, Ministry of Forestry, Government of Indonesia and FAO. Jakarta.

Department of Natural resource and Environment.  1996.  Code of Practice: Code a Forest Practices for Timber Production.  Revision No.2.  Gill Miller Press Pty. Ltd.  Melbourne.

Dyck, W.J., Cole, D.W., and N.B. Comeford. (Ed).  1994.  Impacts of Forest Harvesting on Long-Term Site Productivity.  Chapman & Hall.  London.

Dykstra, D. and R. Heinrich.  1996.  FAO Model Code of Forest Harvesting Practice.  FAO.  Rome.

Dykstra, D.P. and R. Heinrich. (Ed).  1996.  Forest Codes of Practice: Contributing to Environmentally Sound Forest Operations.  Proceedings of an FAO/IUFRO Meeting of Expert on Forest Practices held in Feldafing, Germany on 11-14 December 1994.  FAO-IUFRO.  Rome.

FAO.  1997.  Research on Environmentally Sound Forest Practice to Sustain Tropical Forests.  Proceedings of the FAO/IUFRO Satellite Meeting held in conjunction with the IUFRO XX World Congress.  FAO.  Rome.

Plotkin, M. and L. Famolare.  (Ed).  1992.  Sustainable Harvest and Marketing of rain Forest Products.  Island Press.  Washington, D.C.

Prah, E.A.  1994.  Sustainable management of the Tropical High Forest of Ghana.  Commonwealth Secretariat.  London.

Prahbu, R., Colfer, C.J.P., Venkateswarlu, P., Lay, C.T., Soekmadi, R. and E. Wollenberg.  Testing Criteria and Indicators for the Sustainable Management of Forests: Phase 1 Final Report.  CIFOR Special Publication.  CIFOR.  Bogor.

Stork, N.E., Boyle, T.J.B, Dale, V., Eeley, H., Finegan, B., Lawes, M., Manokaran, N., Prabhu, R., and J. Soberon.  1997.  Criteria and Indicators for Assessing the Sustainability of Forest Management:  Conservation of Biodiversity.  Working Paper No. 17.  CIFOR.  Bogor.

Appendix:
Please record your notes on evaluating the indicator here:

Box C notes: The type of harvesting system used is sensitive to and chosen to avoid impacts to the specific site.

Indicator – E9. Annual and period removals calculated by area and/or volume prescribed

Consultant's  Initials:

LL, LI, BH
Source: 
CCFM

Identification No. in source: Use all refs:



5.1.1

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Combined with CIFOR 3.2.3

Box A: 

Principle – Yield and Quality of Forest Goods are Sustainable

Criterion- Forest management provides for sustainability of goods and services.

Indicator – Annual removal of forest products relative to the volume of removals determined to be sustainable.

Rewritten Indicator – Annual and period removals calculated by area and/or volume prescribed.

Box B: Definition:
Definition from CCFM:

The allowable use of forest products determined to be sustainable will dictate the maximum allowable harvest of forest products.  A wide variety of products are extracted including timber, fuelwood, pelts, big game, fish, food (mushrooms, berries), and a range of botanical medicines and craft materials.  

The harvest rate for timber is determined by annual allowable cuts (AACs), which dictate the maximum volume of timber that can be harvested annually from an area over a period of time.  AACs do not include timber in parks, wilderness areas or other type of reserves.

A fully regulated forest that produces an even flow of timber forever. The benefits of forest regulations are:

1. Stable business planning.

2. Balance between yearly expenditures and receipts.

3. Safety from fires, insects and diseases.

4. Maximum opportunity for correlation with other forestland uses, e.g. recreation, wildlife, watershed protection, biodiversity and forage.

5. Providing regular employment.

CIFOR information: Brief Definition:


Yield regulation is the calculation that may be harvested, annually or periodically, from a specific area over a stated period, in accordance with the objects of management.
Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

N/A

Box E:  Overlap:

CIFOR:

3.2.3 
1.1.1
3.4.1 
3.4.2 
2.4.4 
2.4.5 

Box F: Geo-Political Scale: 

Global



North America



Intermountain



West



Study area
X


Tenure
X


Site



Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Notes:
Measurements of annual harvest of forest products provides a diagnostic measure.  The comparison of removal rates (drain) against the volume determined to be sustainable, provides a measure of current sustainability.  Predictive trends can be determined by making projections into the future.

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA; Structure, function and composition are ecological parameters 

Box I:  Underlying Concepts:
Balancing inputs and outputs of biological systems is necessary to maintain energy flows.

Box J: Relevance to Sustainable/Unsustainable Management:
Multiple resource values are correlated with measures of the forest resource.  For example, forest stand characteristics are used as a measure of wildlife habitat quality and quantity.  Therefore measurements of the forest resource provide insightful information about other forest benefits.

This indicator is relevant because it provides a tool for achieving an evenflow of forest commodities including fiber production and all other ammenities.

Box K: Measurement Methods:
Forest Inventories and Fish and Game Inventories of big game species provide baseline information for comparison to determine sustainabilty.  Through continuous reevaluation of the resource inventories management adjustments can be made to balance the system.

Box L: Data Required:

· Forest Inventories

· Fish and Game Inventories

· Inventories for other non-timber forest products

Box M: Data Used for the North American Test:
· BNF inventory

· BNF Forest Plan (AAC calculation), as well as for other ownership.

Box N: Example Results: 
Table II-9 in page II-37 of “Land and resource management plan for the Boise National Forest”, provides a glimpse of the ten-year trend of the timber offered (AACs), sold and harvested from 1978 to 1989 at Boise NF

YEAR
VOLUME OFFERED (AACs)-MMBF-
VOLUME SOLD         - MMBF-
VOLUME HARVESTED-MMBF-

1977
92.7
83.4
148.3

1978
103.6
98.5
93.2

1979
100.2
76.7
128.3

1980
98.5
64.6
72.5

1981
76.5
56.5
69.1

1982
101.5
66.0
45.8

1983
90.4
47.0
62.5

1984
92.7
77.0
44.6

1985
75.7
59.7
90.4

1986
92.3
88.0
71.8

1987
78.4
54.1
100.4

1988
91.6
69.6
99.4

1989
86.5
85.4
80.4

13 year average
90.8
71.3
85.1
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Box O: Assessing the Practicality:
Yes, this indicator can be tracked over time as shown by the years of data available.  Since it is being done on a regular basis, this is not costly or difficult.  Private ownerships may consider this data confidential in nature.

Box P: Assessing the Information Value:
Yes;  As managers make comparisons of the annual harvest of forest products with allowable levels, they can determine whether they should reduce the harvest or if they can increase it.

Box Q: Overall assessment: 
Accepted 

Because it is a direct measure of performance against the plan of sustainable removals.

Strength; information is generally available.

Weakness;  The influence of natural disturbance like wildfires must be considered. Example; salvage efforts following a large fire would cause a short term increase in harvest removals, therefore this criteria needs to be used within the context of the “big picture” of the forest.

Regulation analysis considers only the portions of the forested ecosystem included in timber yield calculations; for example in the North American study area only 24% of the area is included in the yield calculation.  Therefore it can be risky to draw conclusions about the whole ecosystem based on data and management prescriptions for only a small portion of the system.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes, to combine ideas included in CIFOR 3.2.3.

Box S: References: 

Canadian Council of Forest Ministers (CCFM).  1996.  Criteria and indicators of sustainable forest management in Canada. Technical Report 1997. Cat. Fo75-3/6-1997E. ISBN 0-662-25623-9.  Ottawa ON.  137p.  pp. 83-85. 

USFS-Intermountain Region-BNF. Land and resource management plan for the Boise National Forest. Chapter II-37.
Davis, L.S. and Johnson, K.N.  1987.  Forest management. 3e.  Mc Graw-Hill. 790 p. (pp 538-591).

Department of the Interior, Bureau of Indians Affairs, National Archives of Records Administration.  1996.  Timber management plans. pp 1.

Idaho Department of Lands. 1998.  Timber sales plan.  37p.

Koski, W.  1998.  Continuos forest inventory report. Southwestern Supervisory Area, 1996 Remeasurement. Idaho Department of Lands. pp 14-23. 

Koski, W.  1998.  Continuos forest inventory report. Payette Lakes Supervisory Area, 1996 Remeasurement. Idaho Department of Lands.  pp 11-21. 

Further reading (from CIFOR Source):

Amirtage, I. and M. Kuswanda.  1989.  Forest Management for Sustainable Production and Conservation in Indonesia.  Directorate General of Forest Utilization, Ministry of Forestry, Government of Indonesia and FAO. Jakarta.

Dykstra, D. and R. Heinrich.  1996.  FAO Model Code of Forest Harvesting Practice.  FAO.  Rome.

FAO.  1997.  Research on Environmentally Sound Forest Practice to Sustain Tropical Forests.  Proceedings of the FAO/IUFRO Satellite Meeting held in conjunction with the IUFRO XX World Congress.  FAO.  Rome.

Matthews, J.D.  1989.  Silvicultural Systems.  Clarendon Press.  Oxford.

Prahbu, R., Colfer, C.J.P., Venkateswarlu, P., Lay, C.T., Soekmadi, R. and E. Wollenberg. 1996. Testing Criteria and Indicators for the Sustainable Management of Forests: Phase 1Final Report.  CIFOR Special Publication.  CIFOR.  Bogor.

Prabhu, R.B., Weidelt, H.-J., and S. Leinert.  1993.  Sustainable Management of Tropical Rainforest: Experience, Risks, and Opportunities.  An Investigation Based on Four Casestudies.  BMZ.  Bonn.

Stork, N.E., Boyle, T.J.B, Dale, V., Eeley, H., Finegan, B., Lawes, M., Manokaran, N., Prabhu, R.,and J. Soberon.  1997.  Criteria and Indicators for Assessing the Sustainability of Forest Management:  Conservation of Biodiversity.  Working Paper No. 17.  CIFOR.  Bogor.

Young, R. A. and R. L. Giese.  (ed.).  1982.  Introduction to Forest Science.  2nd Edition.  John Willey & Sons.  New York.

Appendix:
Please record your notes on evaluating the indicator here:

Detecting & recording of total harvests of game animals may not be accurate due to illegal harvest activities.

Harvests of all forest products that do not match or at least come close to their sustainable levels can, in time, lead to unsustainable conditions.  In forests,  tree density and composition will change through time resulting in greater susceptibility to fire and outbreaks of insect and/or diseases.  Animal populations react in a similar fashion.  As examples, the bison in Yellowstone National Park have not been regulated and populations have increased beyond the carrying capacity of the winter range within the park.  As a consequence, the animals migrate out of the park where they come in contact and conflict with local cattle operations.  Since the bison are suspected of carrying brucillosis, they are often killed to minimize losses to cattle ranchers. 

For countries other than the USA or Canada, this indicator may not be sensitive because of the potential for the forest management unit under consideration not to be “regulated” in a management sense.

Indicator – E10. Mean annual increment for forest type and age class

Consultant's  Initials:

LL, LI, BH
Source: 
CCFM

Identification No. in source: Use all refs:



2.3.1

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Yield and Quality of Forest Goods are Sustainable
Criterion- Forest management provides for sustainability of goods and services.
Indicator – Mean annual increment for forest type and age class.

Box B: Definition:
Mean Annual Increment (MAI) is the average growth of the stand up to the age in question. It is calculated by dividing yield at that age by the age itself.

Growth in a regulated forest can be measured by the product of the forest average times the mean annual increment of an average stand over its life (MAI+A). Since harvest is equal to MAI forest acreage here, harvest equals growth in a regulated forest

According to CCFM source, the MAI is the average net annual increase in the yield (expressed in terms of volume per unit area) of living trees to a given age, and is calculated by dividing the yield of a stand of trees by its mean age. 

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


2








Sensitive?


4



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

It is applicable to all land ownership for the land that is being used for commercial wood production.

Box E:  Overlap: 

CIFOR  
3.2.3

CCFM   
5.1.1

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area
X


Tenure
X


Site



Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA; Structure, function and composition are ecological parameters 

Box I: Underlying Concepts:
According to CCFM source, the MAI is dependent on a number of factors, including climate and elevation, soil conditions and forest management practices. MAI is a measure of the net biomass production of the forest and can be used to indicate its productivity. However, production loss due to mortality, insects and disease is not included; therefore, total growth before losses generally is considerably larger than net growth.

A measure of frequency of biota occurrence within selected indicator species, in combination with a measure of MAI by forest type and age class, provides a reliable measure of forest ecosystem condition. 

Box J: Relevance to Sustainable/Unsustainable Management:
The indicator is only relevant to areas included in wood production.

A forested ecosystem that is healthy, vital and self-perpetuating is considered to be functioning normally. The sustainable development of an ecosystem implies normal functioning over the long term.

Box K: Measurement Methods: 
The ideal source of information for this indicator would be tree measurements taken every 5-10 years on permanent sample plots located in a variety of forest conditions (CCFM Source).

Davis and Johnson, 1987, described the standard method for measuring MAI.

Box L: Data Required:
This is an indicator that has generally available data for forested lands in the World. The ideal source of information for this indicator would be tree measurements taken every 5-10 years on permanent sample plots located in a variety of forest conditions (CCFM Source). The main parameters that have being measured are DBH, Tree Height and Stem Height. These measures will reveal changes over time in forest ecosystem productivity, health and vitality.

Box M: Data Used for the North American Test:
Lyn Morelan provided annual net growth by age class and area by forest type and age class a list of BNF tree species, from the Boise National Forest. Data came from USDA-FS-BOISE NF.  1985.  Inventory, Forest as a whole (no constraint). 

We divided the annual net growth by the area within each forest type and age class so that we got the main annual increment for each age class and type of forest. A summary of these data is presented in a table from the USFS-BNF in Box N. The average for all total classes and all total types of forests is 98.5 board feet per acre per year, which is lower than those averages in forests managed by Idaho Department of Lands.

We also used data for the annual net volume change per acre in Southwestern Idaho and Payette Lakes Supervisory Areas, from Idaho Department of Lands, whose average from 1974 to 1996 for all timber types is 145 and 153 board feet per acre per year, respectively.                                  

Box N: Example Results:
BNF SPECIES
BNF ANNUAL NET GROWTH (b.f.)

Total all classes
AREA BY FOREST TYPE (acres). Total all classes
NET GROWTH (b.f./acre/yr.)

Unclassified
0
9,051
0

Douglas-Fir
45,041,646.0
584,253.1
77.09269493

Ponderosa Pine
42,091,322.0
305,522.2
137.7684568

White Fir
0
0
0

Grand Fir
16,484,419.2
48,928.5
336.9083295

E. Spruce
1,111,629.0
19,314.0
57.55560733

Alpine Fir
13,200,029.3
181,015.6
72.92205368

W. Larch
0
0
0

Lodgepole Pine
11,837,230.8
169,856.6
69.6895546

Whitebark-Limber P.
0
0
0

Aspen
0
0
0

Cottonwood
0
0
0

Pinyon-Juniper
0
0
0

Total all Types
129,766,260.8
1,317,941.3
98.46133572

Source: USDA-FS-BOISE NF.  1985.  Inventory. Forest as a whole (no constraint). pp. 4.

Table with timber information from the BNP in page II-34 of USFS- Land and Resource Management Plan.


1966
1976
1985

Productive lands inventoried (acres)
1,615,742
1,361,138
1,317,941

Growing stock MMBF
15,291.5
12,895.6
11,174.9

Growing stock MMCF
3,848.9
2,890
2,739.7

Net Growth-MMBF
160.3
135.2
81.3

(Growth-mortality)
(200.1-39.8)
(168.6-33.4)
(129.8-48.5)

Rotation Age
120-1405
110-1205
80-1205

5 Rotation age for areas where timber management is emphasized. In visually sensitive areas, and some wildlife areas, the rotation can be expended to 200+ years to provide the needed character of habitat.

Box O: Assessing the Practicality: 

This indicator can be tracked over time and does not require special arrangements since it is being done by all agencies.

Box P: Assessing the Information Value:
Many management decisions are or can be influenced by the MAI, specially decisions relative to wood production, which will affect sustainability.

Box Q: Overall assessment:
Accepted with the following weaknesses:

· It only tells us about one resource value, which is timber.

· It considers contributions from suitable timber production acres at stand level.

Box R: Did you rewrite or revise to a new indicator. If so what?

No

Box S: References:
CIFOR Source. Forest management issues sent from Indonesia to North American Team by e-mail on June, 23rd 1998. 58p.

Canadian Council of Forest Ministers.  1997.  Criteria and indicators of sustainable forest management in Canada. Ottawa ON. Technical Report.  Cat. Fo75-3/6-1997E.  ISBN 0-662-25623-9. pp39-41.  138p.

Davis, L.S. and K.N. Johnson 1987.  Forest management. 3e.  McGraw-Hill. 790 p. (pp 540-543 and 51).

Koski, W. 1998. Idaho Department of Lands, Continuous Forest Inventory Report, Payette Lakes Supervisory Area, 1996 Remeasurement. Idaho Department of lands, Boise, Idaho

Koski, W. 1998. Idaho Department of Lands, Continuous Forest Inventory Report, Southwestern Supervisory Area, 1996 Remeasurement. Idaho Department of Lands, Boise, Idaho

USDA-FS-BOISE NF.  1983.  Boise National Forest Inventory. Unpublished document with more than 500 pages.
USFS-Intermountain Region-BNF. Land and resource management plan for the Boise National Forest. pp II-34 to II-35.

Indicator – E11. Distribution of, and changes in, the landbase available for timber production are identified.

Consultant's  Initials:

LL, LI, BH
Source: 
CCFM

Identification No. in source: Use all refs:



5.1.2

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Yield and Quality of Forest Goods are Sustainable
Criterion- Forest management provides for sustainability of goods and services.
Indicator – Distribution of, and changes in, the landbase available for timber production are identified.
Box B: Definition:
Productive capacity is a measure of the ability of the forest landbase to provide a flow of benefits to society.  Productive capacity for timber production is a reflection of mean annual increment relative to the number of acres available for timber harvesting.  Thus, one aspect of measuring productive capacity is to measure changes in the land base available for commercial harvest. 

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

The distribution of, and changes in the landbase available for timber production are relevant to all landowners in their considerations for harvesting timber.  However, current politics and policies are influencing the land base available for timber production due to increasing consideration of  multiple resources.  Some land is being taken out of the timber production landbase in deference to other amenities.  This is especially true for the Boise National Forest administered lands where political constraints and social issues are bringing about considerable changes in the land base available for timber production.

Many non-industrial owners are influencing the land base available for timber production through subdivision and purchase of forest lands as a place to build their primary residence.  This often removes these lands from consideration for timber production.

For the non-industrial private owners, the availability of the land for timber production is directly tied to the specific objectives they might have for owning the land.  Some plan on harvesting, at least at some point in the future, while other have no plans at all for harvesting.  In a 1989 survey of non-industrial owners of parcels 10 acres or larger, only 22% of those responding indicated that income from timber was a significant reason for owning their forested land.  Grazing, wildlife appreciation, aesthetic enjoyment, obtaining wood for domestic use, hunting and fishing, hiking or backpacking and picnicking  or camping were all rated as being more important than income from timber (Force and Lee 1989).

The state and industrial private lands available for timber management have remained relatively stable for many years.  Changes have been aimed at increasing this land base, so as to allow increased production.  These changes have come about primarily through trades with other agencies or owners, trading away land not suited for timber production for lands that do have this capability,

Some historical facts that influenced distribution of, and changes in, the landbase available for timber production:

1897 - The Forest Management Act of 1897 (often referred to as the Organic Administration Act of the Forest Service) directed that reserves were to be administered to improve and protect the reservations, aid in water flow, and assist in furnishing timber.

1905 - Forest Service transferred from Dept. of the Interior to Dept. of Agriculture.

1960 – Multiple-Use, Sustained Yield Act.  Established the multiple-use and sustained yield policies for forest management.

1976 – National Forest Management Act provided standards for forest planning.

Idaho State endowment lands were reserved as permanent lands to be managed consistent with investment goals for the state reserve funds. (Idaho Code 57-723A)

Box E: Overlap: 

CIFOR 

2.3.2 

CCFM 

1.1.1
1.1.2
1.1.3
3.1.2

Box F: Geo-Political Scale: 

Global
X


North America
X


Intermountain
X


West



Study area
X


Tenure
X


Site



Notes:  The availability of forestland for timber production and its rate of conversion are important at all scales.  On global and national scales, loss of the forestland base available for production in one region will almost certainly impact production in a distant region.  This can be observed by the high and ever increasing interest in importing raw wood materials and wood products from countries outside North America.  The same can be said for the study area and tenure, where loss of availability of a local source of logs has forced the local industry to search far afield for a source of supply.
Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Box H: Indicator Function: 
Structure



Function/Process



Composition



Perturbation



Not Applicable



Notes: NA; Structure, function and composition are ecological parameters 

Box I: Underlying Concepts:
The basic consideration is that people need wood products.  In discussions of timber supply and future demand on that supply, the availability of a land base for timber production has to be considered (Conway 1976).  Productive capacity is a measure of the ability of the forest land base to provide a flow of benefits to society.  It applies to both timber and non-timber resources and is a key factor in assessing our progress toward sustainability.  One aspect of measuring productive capacity is to measure changes in availability of land available for commercial harvesting.  Conversion of land from timber harvesting to other uses can have significant effects on productivity.  There has been a steady and continuing increase in the amount of public forestland protected for other uses, such as parks, wilderness areas and land set aside for threatened and endangered species (Conway 1976).  Many acres have also been removed from use for commercial harvest in order to provide other amenities such as clean water and protection of soil (Idaho Forest Practices Act) and habitat and cover for wildlife. 

According to Mather (1990) the use of the forest resource depends on the way in which it is controlled.  The nature of this control, and in particular the form of ownership, provides the essential link between the forest resource and its use.  The nature of ownership and tenure influences the objectives of use of the forest resource and the nature of its management.

The three most common controls on management include:

1. Forest Utilization

2. Forest Protection

3. Environmental Protection

Box J: Relevance to Sustainable/Unsustainable Management:
Changes in acreage available for timber production have a direct impact on the sustainability of timber production (Canadian Council of Forest Ministers, 1977).  One component of this challenge is that we cannot predict what areas will be set aside for other amenities.  Yet, lands are being converted to other uses to meet the needs of society.  It does not matter whether the needs are directly for people or for meeting ecological concerns, the end result is the same; there is less land available for timber production.  Since changes in the amount of land available for timber production are not predictable, sustainability of fiber production can not be assured.

The Multiple-Use and Sustained Yield Act of 1960 prescribes multiple use as the general management policy for national forests.  Section 4 of the Act defines use as follows:

“multiple-use” means: i) the management of all the various renewable surface resources of the forests so that they are utilized in the combination that will best meet the needs of the American people; ii) making the most judicious use of the land for some or all of these resources or related services over areas large enough to provide sufficient latitude for periodic adjustments in use to conform to changing needs and conditions; iii) that some land will be used for less than all the resources; and iv) harmonious and coordinated management of the various resources, each with the other, without impairment of the productivity of the land, with consideration being given to the relative values of the various resources, and not necessarily the combination of uses that will give the greatest dollar return or the greatest unit output.

Multiple-use has come to mean an emphasis on balanced use: all uses will be attentively considered and an effort made to reach some kind of optimal output of all major uses.

Multiple Use: The greatest good for the greatest number; a balanced allocation of timber, water, range, recreation, wildlife, and other resources found in the national forests.

The Multiple-use – Sustained Yield Act signed in 1960 organized the five major uses of the national forests; timber, wildlife, range, water, and outdoor recreation under one law which became the basic charter for the administration of the national forests.

Reference:

Steen, H.K. 1976. The U.S. Forest Service: A History.  University of Washington Press, 356 p.

Box K: Measurement Methods:
Changes in the amount of land base available for timber management and production are the basic parameter to be measured.  Measuring forest conversion can be accomplished from ground surveys, aerial photography, or, on a larger scale, from satellite imagery.  Rates of change require historical information, which may be obtained from old aerial photos.  These historical photos are available from the US Geomatronics Center in Salt Lake City, Utah.   However, the photos will only allow for measures of gross forest cover without definition of suitability for timber production.

Box L: Data Required:

Tables of acres/hectares available for commercial forest production, through time.   For a complete test, this information should cover all tenures.

Maps and documents that depict land use categories, management, and Forest land legislation.

Box M: Data Used for the North American Test:
The data used were from a USDA FS, Boise National Forest and Boise State University, Department of Geosciences 1998 joint data analysis and mapping project; “The Evolution of Forest Management, 25 years of change on the Boise National Forest”. Map at BNF.  Project performed by Charlla Adams and Wendy Eklund.  Contact persons: Lyn Morelan (BNF), Joe Frost (BNF) and Tyson Taylor (BSU).

The USDA Forest Service, Boise National forest has made a comparison of the land base available for timber management, as outlined in their forest plans for 1996, 1976, and 1990.  The data were used to prepare three GIS maps visually depicting the changes that have taken place.  The land available for timber management in the 1990 plan has been reduced nearly 60% compared to 1966, 25 years ago.

Box N: Example Results:
BOISE NATIONAL FOREST/LAND AVAILABLE FOR TIMBER HARVEST

PROJECTED HARVEST VOLUME

1966 – 1990

YEAR
1966
1976
1990
% Change

1966-1990

ACRES

(Thousands)
1,615.7
1294.6
656.1
-59.4

PROJECTED

VOLUME(MMBF)
212.8
107
85
-60.1

Box O: Assessing the Practicality: 

Changes in the amount of land available for timber production can be tracked over time.  Government agencies, both state and federal, and industrial owners are constantly updating their land use plans.  This requires an up-to-date record of lands and designated uses.  This work is now done with GIS databases; thus tracking changes through time is very possible and would not require any special arrangements.  Tracking these changes for Non-industrial forestland owners would be much more challenging.  Private forested land changes hands very frequently in Idaho, and whether it might or might not be available for commercial harvest could change with each new owner.  Some degree of information could be obtained by tracking ownership patterns and size of parcel of land owned, which could be accomplished by a review of the land tax and Forest Protection (Fire Protection) tax records.  The Forest Protection tax records would provide information about the size of ownership, while the land tax records would provide some idea about the ultimate availability of the land for timber production.  Lands categorized as Class 6 and Class 7 are designated for timber production at some point in time.  The law applies to forested land ownerships of at least five, but less than 5,000 acres, statewide (Idaho State Tax Commission, 1998).   

Box P: Assessing the Information Value:
This indicator will provide a measure of stability that could be used in planning for utilization of all resources, not just timber production.  Thus, it could be very useful for all stakeholders.

Box Q: Overall assessment: 

Accepted -

Weaknesses:  the vagueness associated with designating land as available for timber production makes it potentially difficult to gather the information.  For the USDA Forest Service and other federally land managers, public opinion and pressure influence this designation.  However, public opinion can change dramatically in a short time.

Strengths;  Once the land use designation has been made, it will be relatively easy to track changes.

Box R: Did you rewrite or revise to a new indicator. If so what?

No

Box S: References:
Conway, S. 1976. Logging practices, Principles of timber harvesting systems.  Miller Freeman Publications, Inc. San Francisco. 416 p.

Force, J. E. and H. W. Lee.  1989.  Non-industrial private forest land use in Southern Idaho.  A survey of landowner objectives.  Contribution No. 459, Idaho Forest, Wildlife and Range Experimentation, college of Forestry, Wildlife and Range Sciences. University of Idaho, Moscow, Id.  41 p.

Idaho’s Forest Land Taxation Law. Revised 4/98. Prepared by the Idaho State Tax Commission, Forest Land & Forest Tax Section. Boise, Idaho  

Mather, A. S. 1990  Global Forest Resources, Timber Press, 341p.

Robinson G., O.  1975.  The Forest Service, A Study In Public Land Management. The Johns Hopkins University Press, 337 p.

Steen H.,K.  1976.  The U.S. Forest Service: A History, University of Washington Press, 356 p.

USDA Forest Service, Intermountain Region, Boise National Forest. 1990.  Land and resource management plan for the Boise National Forest. April 27, 1990.

USDA FS, BSU. 1998. The Evolution of Forest Management. 25 years of change on the Boise National Forest. Map at BNF 1966, 1976 and 1990. Project performed by Charlla Adams and Wendy Eklund.  Contact persons: Lyn Morelan (BNF), Joe Frost (BNF) and Tyson Taylor (BSU).

Appendix:
Please record your notes on evaluating the indicator here.

This indicator was combined with CIFOR 1.1.2. “There is a permanent forest estate (PFS), adequately protected by law, which is the basis for sustainable management, including both protection and production forests”. Consequently, CIFOR 1.1.2. was eliminated.

Indicator – D5. Institutions responsible for forest research are adequately funded and staffed

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



1.1.5

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Yes

Box A: 

Principle – Enabling conditions

Criterion- Forest management provides for sustainability of goods and services.

Indicator – 

Original wording:
 Institutions responsible for forest management and research are adequately funded and staffed.  

New wording: 
Institutions responsible for forest research are adequately funded and staffed.

Box B: Definition:
We did not find a CIFOR definition for this indicator.

Adequate funding, with commensurate staffing, is essential for a research program to be successful.  There is relatively little research related to environmental or management concerns that can be conducted in a single year, thus the long-term dependability of funding is essential.

Within the Boise FMU study area, the United States Department of Agriculture, Forest Service is the primary agency with forest and range research responsibilities.  Collaborative research is conducted with the University of Idaho, Boise State University, the National Resource Conservation Service, and the United States Geological Service.   Those agencies or individuals that depend on the results of this research are very concerned in that there has been a steady loss of personnel available for research efforts.  While the overall funding levels for the local research station have remained relatively constant, the number of projects has decreased due to loss of staff.  At least a portion of the reason for this is that more and more of the funds are being used to meet legal requirements leaving an ever-diminishing amount for the research itself.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



2

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


2



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Notes:  This is not necessarily a sensitive indicator of either of ecosystem or social parameters as there is no way to assure that funding and personnel allocated to the station will be used to look at issues related to sustainability.  Also, since the funding is subject to change from political pressures and procedures, it may not be dependable.

Box D: Applicability to Different Landowners.  Explain any differences:

Funding sources and purposes differ for all agencies and owners in the Boise test area.  US Federal funding is dictated by congressional appropriations and has varied substantially through time.  In general, support for federal research funding has declined in recent years.

The USDA Forest Service research covers a broad array of management concerns.

The state forest research program is conducted primarily through cooperative efforts with universities.  There are also a small number of applied research projects.

Industry is able to participate in research during up-cycles of profitability. 

Box E: Overlap:  
CIFOR:

1.1

Box F: Geo-Political Scale: 

Global



North America



Intermountain



West



Study area



Tenure
X


Site



Notes: The need for research funding and staffing applies to all levels, but, with the differences in responsibility for and participation in research, it is most applicable at the tenure level. 

Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Notes: Knowledge of the funding and staffing levels for research is primarily diagnostic because it provides information about current conditions.  It is not predictive because funding for government agencies can change on an annual basis depending on the political concerns.  Industrial funds for research can change very rapidly depending on market conditions.

Trend lines of research funding, over time, can portray patterns and could possibly provide some measure of predictiveness. 

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA; Structure, function and composition are ecological parameters 

Box I: Underlying Concepts:
Adequate funding, with commensurate staffing, is essential for a research program to be successful.  There is relatively little research related to environmental or management concerns that can be conducted in a single year, thus, dependable, multiple year funding of projects, support staff and facilities is essential.  Without it, there will not be any research projects of a scale and depth to provide answers to questions with any depth to them.  

Box J: Relevance to Sustainable/Unsustainable Management:
Questions related to sustainability of forests, both ecosystem and human need based, are complex.  They cannot be resolved without in-depth investigation.  Such investigations require dedicated research efforts to find possible answers.  This cannot be accomplished without  dedicated, stable funding.  From this context, a review of funding and staffing levels of research institutions responsible for forest research can provide a measure of sustainability.  However, the fact that an institution has funding for research is not necessarily an indicator that the research will be directed at sustainability issues.

Research is an investment in knowledge.  The existence of a research program indicates a long-term commitment to resource management.  However, the level of funding is not necessarily a good measure of good/bad research.

Box K: Measurement Methods:
There are no known tests to measure either the adequacy or the sustainability of funding or staffing for forest research. 

One possible measure of the adequacy of the funding could be to see if research objectives are being met.  

Some idea as to the sustainability of the funding and staffing levels could be obtained by tracking historical information.

Box L: Data Required:
In order to measure the indicator of adequacy of funding as portrayed by accomplishment of objectives, we would need a listing of the objectives, a report of accomplishments, and records of costs and staffing involved.  

To gain a perspective of the sustainability of funding and personnel, we will need historical data for both funding levels and numbers of permanent personnel, by year. 

Box M: Data Used for the North American Test:
We used historical information (1994 – 1998) from the USDA Forest Service Boise Field Laboratory for funding and personnel.

Box N: Example Results:
Graphs of funding and personnel prepared at Boise State University, Field Lab, are example results taken for this Test (see next page)
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Box O: Assessing the Practicality: 

Funding levels and number of people employed in research can be tracked over time.  No special arrangements need to be made.  However, historical information is not necessarily a predictor of future funding levels.  Funding for the federal research programs is often influenced by political moods, and there is no way to accurately predict the way these will go in the future. Also, research funding for industry depends on profitability.  This in turn is dependent on market conditions.  

Political and markets are basically unpredictable, yet, these serve as the basis for the funding, making this a very unstable indicator.  With these considerations, this does not seem to be a very practical indicator of sustainable forest management.

Box P: Assessing the Information Value:
Tracking and evaluating costs, accomplishments and staffing levels for research institutions can provide an indicator of commitment to long-term research.  However, it does not provide any indication as to whether the research being conducted is relative to sustainability or that it is good or bad research.  Also, there can be a very strong commitment to long-term sustainability without any dedication to research.  Thus, this information appears to have limited value for managers and stakeholders in determining sustainability of forests, either ecologically or for the well being of people. 

Box Q: Overall assessment: 

Rejected

Weakness:  There are no established protocols for using costs, accomplishments and numbers of staff as indicators of sustainability.  Furthermore, without some sort of evaluation of individual research projects, there are no ways to determine that research, per se, will have any bearing on sustainability.

Strengths:    The only strength is the ability to track historical data on funding and personnel levels, through time.  

This does not really seem to be a very pertinent indicator of Sustainable Forestry and should be rejected.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes, the indicator was rewritten to separate management from research as indicators of sustainable forestry.  The management component of this indicator was incorporated into Indicator E2.  (CIFOR 1.1, There is sustained and adequate funding and staff for the management of forests.)

Box S: References:
N/A

Appendix:
Please record your notes on evaluating the indicator here:

This indicator (CIFOR 1.1.5) is being changed to emphasize research only.  Managers are often not willing to spend money on research until all management needs are met; thus it seemed appropriate to separate the two subject areas. 

The Team decided to put this indicator into valuable category, but needs work.

Indicator – F1. Pre-harvest inventory satisfactory completed

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



3.3.1

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

Combined with CIFOR 3.4.1

Box A: 

Principle - Yield and Quality of Forest Goods are Sustainable
Criterion- The management plan is implemented and effective in moving toward stated goals.

Indicator – Pre-harvest inventory satisfactory completed.

Box B: Definition:
CIFOR 6.4 (Forest management Issues Document received from Indonesia to North American team June 23, 1998)  Forest inventories are no longer planned solely as single surveys to determine conditions at one particular time, but also as a means of long-term observation of forest development.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


n/a


Useable?



n/a

Is it applicable to other areas/ecosystems? (robust)


n/a








Sensitive?


n/a



Easy to detect, record and interpret? 


n/a








Is it applicable to all landowners?












Yes

n/a









No

n/a








Box D: Applicability to Different Landowners.  Explain any differences:

N/A

Box E:  Overlap: 

N/A

Box F: Geo-Political Scale: 

Global



North America



Intermountain



West



Study area



Tenure



Site



Box G: Indicator Characteristics: 

Diagnostic



Predictive



Both



Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable



Box I:  Underlying Concepts:
N/A

Box J: Relevance to Sustainable/Unsustainable Management:
N/A

Box K: Measurement Methods:
N/A

Box L: Data Required:

N/A

Box M: Data Used for the North American Test:

N/A

Box N: Example Results:

N/A

Box O: Assessing the Practicality: 

N/A

Box P: Assessing the Information Value:

N/A

Box Q: Overall assessment: 

Rejected due to overlap with CIFOR 3.4.1, Continuous forest inventory (CFI) plots established and measured regularly.

Box R: Did you rewrite or revise to a new indicator. If so what?

This indicator proved to be basically the same as G1, (CIFOR 3.4.1: Continuous forest inventory (CFI) plots established and measured regularly.)

Box S: References:

N/A
Appendix:
Please record your notes on evaluating the indicator here. 
N/A

Indicator – F2. Transportation systems are planned and constructed prior to harvesting and according to acceptable standards

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



3.3.2

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Rejected – Combined in part with GFE 15, CIFOR 3.3.2

Revised Indicator Suggested? #



Box A: 

Principle - Yield and Quality of Forest Goods are Sustainable

Criterion- The management plan is implemented and effective in moving toward stated goals.
Indicator –

Old wording: Infrastructure is laid out prior to harvesting and in accordance with prescriptions.

New wording: Transportation systems are planned and constructed prior to harvesting and according to acceptable standards

Box B: Definition:

The construction, installation and maintenance of roads, bridges, firebreaks, and skid trails needs to be planned prior to harvesting, and accomplished in accordance with the plans.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

The concept applies to all owners regardless of management objective.

Box E: Overlap:  
CIFOR:

3.1.1
3.1
 3.2.4

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure



Site
X


Notes:
The need to have plans for road systems, skid roads, and bridges prepared prior to harvesting in order to expedite the removal of commodities, and to assure that the actual work done is in compliance with the plans applies specifically to site conditions

Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Notes:
The measure or observation to determine if  plans have been prepared for roads, bridges and skid trails prior to actual construction, and the determination to see if the construction was done in accordance with the plan, is strictly a measure of current conditions and has no predictive quality.

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

These are ecosystem functions and do not apply directly to management.

Box I: Underlying Concepts:

CIFOR concepts:

Road engineering involves the specification of design standards and the actual engineering design, field layout, construction and maintenance of forest roads and subsidiary structures such as bridges and culverts.  Parts of a major road design might be modified and improved in light of a topography assessment carried out during pre-harvesting plan operations.

The basic rules of environmentally sound forest road engineering are:

· Proper road planning to reduce road density and minimize soil disturbance

· Reduction of the total area of disturbance associated with road (road width, cutting and filling)

· Keeping roads away from streams and outside stream side buffer zones

· Where a stream crossing is necessary, the crossing structure must be designed and constructed with the minimum impact on the stream

· Use of roadside ditches and properly spaced cross-drains to channel water away from the road structure and into the surrounding vegetation

· Keeping the road grade as low as possible: with a maximum grade of 10 to 20% or 6( to 11(.  Section on 20% slope must not exceed 500 m in length

· Forest road must be designed and laid out in the field by skilled engineers.  

· Road must be constructed at least three months before logging 

Planning of skid-trails is done by taking into account the following rules:

· Ground skidding is not allowed on slopes greater than 15( (30%), in protected areas or stream buffer zones

· Stream crossing is not allowed and must be avoided as much as possible.  If this cannot be avoided, crossing points must be clearly shown on the map and must be approved after a field checking by a forester of the RIL supervising team

· Skid trail network must be optimized according to the position and density of trees to be felled in order to minimize the length of trails to be opened in the forest

Purpose:

· To provide convenient, low-cost access to the forest for product transport and to serve the needs of forest management and protection, and at the same time be beneficial for local communities

· To minimizing soil erosion associated with roads, thereby reducing sedimentation in streams

For the Boise test, all aspects of road and skid trail construction, including location with reference to streams and slopes, installation of bridges and culverts, cross ditching, rolling dips, etc., must be done in accordance with the Idaho Forest Practices Act, Title 38, Chapter 13, Idaho Code, with the associated rules and Best Management Practices.  This Act is administered by various state agencies and applies to all forested lands, and all ownerships, including Federal Lands, in the State.  Similar laws have been passed in the states of Nevada, Washington, Oregon and California.

The Forest Practices Act was established, in part, to bring the State into compliance with the Federal Clean Water Act of 1972.  It was established, in its current form, in 1974.  While water quality was the initiating factor, the State Legislature recognized the need to protect other public resources such as soil, air, and wildlife and aquatic habitats.  The economic value of forestlands and the need for ongoing growth and harvest were also recognized.  These values have all been incorporated as rules (Rules Pertaining to the Idaho Forest practices Act. Title 38, chapter 13, Idaho Code, published by the Idaho Department of Lands, Boise Idaho, July 1996) and the Best Management practices associated with the rules (Forestry for Idaho, BMP’s (Best Management Practices) Forest Stewardship Guidelines for Water Quality published Jointly by the Idaho Department of Lands, the University of Idaho Cooperative Extension System, the USDA Forest Service, the Idaho Forest Products Commission, and the Forest Stewardship Program, September 1996.)

The Forest Practices Act (FPA) requires the State land Board (The Governing body for the Idaho Department of Lands, made up of the top five elected officials of the state) to adopt rules describing the minimum forest practices standards.  A standing Forest Practices Act committee provides technical advice to the Board.  Audits of compliance with the BMP’s and to determine if the BMP’s are accomplishing the goals of the Act are conducted periodically.  Evaluations based on these audits are compiled, and changes to the rules and BMP’s are made, as needed, to accomplish the goals of the Forest practices Act.  Accordingly, the Idaho Legislature has amended the Forest Practices Act in 1980,19878, 1989, 1992 and 1995, with concurrent rule amendments occurring about the same time.

In practice, Forest Practice Act Advisors, working for the Idaho Department of Lands, conduct inspections, on a sample basis, of all forest practices conducted within the state.  If they find infractions of the rules, they have the authority to stop all activities until the problems are repaired.   This is done to assure compliance with the provision of the Act on the part of all forest managers, operators and stakeholders.

Box J: Relevance to Sustainable/Unsustainable Management: 
CIFOR: Forest roads must be constructed with environmentally sound engineering practices to minimize the impact of soil erosion and stream sedimentation for sustainable forest management.

For the Boise test, the Forest Practices Act was passed to assure the continuous growing and harvesting of forest trees, to maintain forest soils, air quality, vegetation, wildlife, and aquatic habitat.  These are all parameters of sustainable forest management.

Box K: Measurement Methods: 
CIFOR: Infrastructure assessment must take into account road engineering, which involves the specification of design standards and the actual design, field layout, construction and maintenance of forest roads and subsidiary structures such as bridges and culverts.

For the Boise test, we looked at the Forest Practices Act inspection reports, and compared the numbers of inspections with the numbers where management activities had to be stopped in order to assure compliance with the provision of the Act.

Box L: Data Required: 

General information about the engineering designs and construction standards used in developing transportation systems.

Data or information relative to compliance with standards of road construction, protection of water quality, etc.  

Box M: Data Used for the North American Test:
We used Idaho Department of Lands records for numbers of forest practices and the numbers of those practices found to be in violation of the rules.

Box N: Example Results: 


The following charts illustrate the monitoring that is being done by the Idaho Department of Lands to verify compliance with the state Forest Practices Act.  These charts show the total number of forest practices conducted in the respective administrative areas compared to the number that were judged to be in violation of the rules, and issued a notice of violation.  We could determine if the violations involved any aspect of road or skid trail construction and maintenance by going to the state records and sorting through the reports to determine the actual cause of the violation report.
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Box O: Assessing the Practicality: 
For those areas that have some sort of monitoring system established, such as the Forest Practices Act inspections being done by personnel of the Idaho department of Lands, it is a very easy task to verify compliance with proper design, placement and maintenance of all components of forest transportation systems.

For areas that do not have systems of this nature, it should be relatively easy to check for the presence of engineering specifications, and to inquire if they have been followed.  Field inspections may be necessary to verify compliance.  

Implementation of a monitoring system, such as that being conducted by the Idaho Department of Lands would take a substantial commitment for funding and personnel.  The Idaho Department of Lands 1999 Fiscal Year budget for their FPA program is $1,209,200.

Box P: Assessing the Information Value: 

This information is very valuable in helping to determine that the aspects of sustainability associated with transportation systems are being achieved.  Records and reports summarizing the findings of the Idaho Forest practices Act inspections are being used to verify that the provisions of the act are being met, and thus, that the specific components of the ecosystem addressed by the act are being protected and maintained.

Box Q: Overall assessment:

Rejected – Combined in part with GFE 15, CIFOR 3.3.2

Strengths:  For the Boise tests area, the system is already in place and being used.  This system, and others that are similar, can serve as examples and models for development and implementation in areas or countries that need this type of monitoring and verification system. 

Weakness:  The expense of initiating a system to verify the proper construction and maintenance of transportation systems may be prohibitively high.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes: Transportation systems are planned and constructed prior to harvesting and according to acceptable standards

Box S: References:
Idaho Forest Practices Act, Title 38, Chapter 13, Idaho Code,
Rules Pertaining to the Idaho Forest practices Act. Title 8, Chapter 13, Idaho Code, published by the Idaho Department of Lands, Boise Idaho, July 1996
Forestry for Idaho, BMP’s (Best Management Practices) Forest Stewardship Guidelines for Water Quality. Published Jointly by the Idaho Department of Lands, the University of Idaho Cooperative Extension System, the USDA Forest Service, the Idaho Forest Products Commission, and the Forest Stewardship Program, September 1996.

Road construction:

USDA Forest Service Manual  (FSM 7700)

USDA Forest Service Handbook (FSH 7109.52, 7709.55, 7709.56b, 7709.57)

Forest Service Specifications for Construction of Roads and Bridges

Idaho Department of Lands Geotechnical Series, Larry Morrison


No. 1: Geotechnical Definitions, References and Glossary

No. 2: Geologic setting of Idaho Endowment timberlands; General design implications.

No. 3: Groundwater and it’s geotechnical effects

No. 4: The science and “art” of Subdrainage

No. 5: Slope stability; Theory and practice

No. 6: Erosion and sedimentation; Principles and practical application

No. 7: Soil compaction; Principles and equipment

No. 8: Slide repair; principles and methods

No. 9: Geotextiles; Applications and design procedures

No. 10: Gabion structures; Design and construction

No. 11: Riprap; design and construction

No. 12: Bridges; Planning, design and inspections

No. 13: Rock pits and rock products; Selection, development and crushing

CIFOR References:


Department of Natural resource and Environment.  1996.  Code of Practice: Code a Forest Practices for Timber Production.  Revision No.2.  Gill Miller Press Pty. Ltd.  Melbourne.


Dyck, W.J., Cole, D.W., and N.B. Comeford. (Ed).  1994.  Impacts of Forest Harvesting on Long-Term Site Productivity.  Chapman & Hall.  London.


Dykstra, D. and R. Heinrich.  1996.  FAO Model Code of Forest Harvesting Practice.  FAO.  Rome.


Dykstra, D.P. and R. Heinrich. (Ed).  1996.  Forest Codes of Practice: Contributing to Environmentally Sound Forest Operations.  Proceedings of an FAO/IUFRO Meeting of Experts on Forest Practices held in Feldafing, Germany on 11-14 December 1994.  FAO-IUFRO.  Rome.


FAO.  1997.  Research on Environmentally Sound Forest Practice to Sustain Tropical Forests.  Proceedings of the FAO/IUFRO Satellite Meeting held in conjunction with the IUFRO XX World Congress.  FAO.  Rome.


Prah, E.A.  1994.  Sustainable management of the Tropical High Forest of Ghana.  Commonwealth Secretariat.  London.


Prabhu, R., Colfer, C.J.P., Venkateswarlu, P., Lay, C.T., Soekmadi, R. and E. Wollenberg.  1996.  Testing Criteria and Indicators for the Sustainable Management of Forests: Phase 1 Final Report.  CIFOR Special Publication.  CIFOR.  Bogor.


Prabhu, R.B., Weidelt, H.-J., and S. Leinert.  1993.  Sustainable Management of Tropical Rainforest: Experience, Risks, and Opportunities.  An Investigation Based on Four Case studies.  BMZ.  Bonn.


Stork, N.E., Boyle, T.J.B, Dale, V., Eeley, H., Finegan, B., Lawes, M., Manokaran, N., Prabhu, R., and J. Soberon.  1997.  Criteria and Indicators for Assessing the Sustainability of Forest Management:  Conservation of Biodiversity.  Working Paper No. 17.  CIFOR.  Bogor.


Young, R. A. and R. L. Giese.  (ed.).  1982.  Introduction to Forest Science.  2nd Edition.  John Willey & Sons.  New York.

Appendix:
Please record your notes on evaluating the indicator here. 
N/A

Indicator – F3. Actual VS. Plan performance is measured and recorded

Consultant's  Initials:

LL, LI, BH
Source: 


Identification No. in source: Use all refs:





Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

New

Box A:

Principle – Yield and Quality of Forest Goods are Sustainable
Criterion- The management plan is implemented and effective in moving toward stated goals.

Indicator -  Actual VS. Plan performance is measured and recorded.

Box B: Definition: 
Adherence to planned activities is directly related to the achievement of desired results and/or desired resource conditions.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


4



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

Applicable to all landowner classes.

Box E:  Overlap: 
N/A (This is a new indicator)

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure
X


Site



Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA; Structure, function and composition are ecological parameters 

Box I:  Underlying Concepts: 

A measure of performance of management is the level at which the resource management plan are actually implemented.  Significant and prolonged deviations from the plan, can result in reduced resource values in the future.

Box J: Relevance to Sustainable/Unsustainable Management: 
Resource management plans are developed to ensure the sustainability of multiple resource values.  Implimenting the plan is an essential step, key to achievement of sustainable resource goals.

Box K: Measurement Methods:

A table or graph can track variance from plans.

Box L: Data Required:
A list of planned activities for the planning horizon and an accounting of activity outcomes.

Box M: Data Used for the North American Test: 

Preliminary analysis of the management situation, southwest Idaho Eco-group Forest Plan Revision, 1997.

Box N: Example Results: 
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Reference:

Preliminary Analysis of the Management Situation, Southwest Idaho Ecogroup Forest Plan Revision, 1997, 

Box O: Assessing the Practicality: 

N/A

Box P: Assessing the Information Value:
N/A

Box Q: Overall assessment:  
N/A

Box R: Did you rewrite or revise to a new indicator. If so what?

New indicator.

Box S: References:
Preliminary Analysis of the Management Situation, Southwest Idaho Ecogroup Forest Plan Revision, 1997,
Appendix:
 Please record your notes on evaluating the indicator here. 
N/A

Indicator – F4. An effective monitoring and control system audits management conformity with planning.

Consultant's  Initials:

LL, LI, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



3.4

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A:
Principle - Yield and Quality of Forest Goods are Sustainable
Criterion- The management plan is effectively implemented 

Indicator – An effective monitoring and control system audits management’s conformity with planning.

Box B: Definition:
N/A

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


3



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

Applicable to all landowners.

Box E:  Overlap:  
CIFOR 1.0, 3.2, 3.4

CIFOR-Bag 1.2

CCFM 6.2, 5.0, 6.3, 2.0

Box F: Geo-Political Scale. 

Global



North America



Intermountain



West



Study area
x


Tenure
x


Site



Box G: Indicator Characteristics

Diagnostic
x


Predictive



Both



Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
x


Box I:  Underlying Concepts:

Monitoring and measurement of the results of management activities is required to determine achievement of the plan.  It also provides a means of corrective action as necessary.

Box J: Relevance to Sustainable/Unsustainable Management:
Audit controls provide a check against planned sustainability goals.

Box K: Measurement Methods:

Determine the existance and capability of the audit control sustem to measure change between planned and unplanned activities.

Box L: Data Required:

Review of audit systems.

Box M: Data Used for the North American Test:

Change to indicator status accurred after the Boise workshop.

Box N: Example Results:
Change to indicator status accurred after the Boise workshop.

Box O: Assessing the Practicality:
Professional judgement is capable of assessing capability of systems following review.

Box P: Assessing the Information Value:
N/A

Box Q: Overall assessment:
N/A

Box R: Did you rewrite or revise to a new indicator. If so what?

This was a criterion that was changed to an indicator.

Box S: References:

N/A

Appendix:
Please record your notes on evaluating the indicator here. 
After discussion following the Boise workshop (Phase 4), the criterion was changed to an indicator to fill in measurement of plan implimentation.

Indicator – F1. Continuous inventories are established and measured regularly

Consultant's  Initials:

LL, BH
Source: 
CIFOR

Identification No. in source: Use all refs:



3.4.1

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Rewitritten

Box A: 

Principle - Yield and Quality of Forest Goods are Sustainable.

Criterion- The management plan is implimented and effective in moving toward stated goals. 

Indicator – Continuous inventories are established and measured regularly.

Box B: Definition:
Continuous Forest Inventory: The American continuous forest inventory system evolved from the method of control and got its start in 1934.  The inventory methodology determines growth by repeated inventories of permanent sample plots.  A series of periodic measurements give a complete historical record of stand growth.  It provides a scientific study of individual trees and their relationship to their immediate environment.  It is an excellent channel for translating research into field practice.

Definition:  Continuous forest inventory is the tool of management at the forest level providing information on the result of treatment applied and the growth of the crops in order to compare the field results with predictions made from yield tables or other form of growth model.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

The measurement of resource parameters adds no real value to the material or benefit being assessed.  Therefore the amount expended for a given inventory task should be geared to the value of the products or services being measured.  For the USFS, State, and Industrial Private owners an accurate inventory estimate of the timber resource is an essential component of responsible stewardship of the resource.  Smaller non- industrial private owners often lack the expertise and/or the funds to support formal inventory programs.

Box E: Overlap: 

CIFOR:

1.1.1 
3.2.1.

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure
X


Site







Notes:

The organization, intensity, and precision required in a timber inventory are logically based on the planned use of information collected.  Depending on the primary objectives, timber surveys may be classified as:

1. Land acquisition inventories.

2. Inventories for logging or timber sales.

3. Management plan or continuous forest inventory systems.

4. Special conditions surveys. 

Formal periodic measurement systems most often apply to the tenure level.  

Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Box H: Indicator Function. 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I: Underlying Concepts:
Any management plan for a wild-land area implies an intent to achieve some objective, such as the production of more wood, forage, game animals, water, or recreational benefits.  Periodic inventories of lands are required for tax records, for justification of management expenditures, and for determining the amount and quality of wood available for annual utilization.

Wise utilization of the resource is more likely if information on the quality, distribution, and accessibility of timber and other resource stocks is available and accurate.

CFI is done to ascertain the balance between ‘gain’ (both growth of the existing forest and of its extensions) and ‘drain’ (harvesting and forest destruction) in order to plan and control the development of the growing stock and the dependent industries.

Such inventories may be done using all permanent plots, or sometimes a combination of temporary and permanent plots.  The latter is more suitable for very extensive forests where all permanent plots would be prohibitively expensive.

The type of permanent sample plot depends on the degree of variation in the crops.  The main considerations are:

1. Location. The plot must be representative of the crop and easily relocated.  Their location must be surveyed and marked on maps.

2. Demarcation.  Circular sample plots are defined by a center point, other shapes by their corners.  Trenches some 1-2 m by 0.3 m are effective in boundary and corner demarcation and last long.  Trees in sample plots should not be easily distinguishable from trees outside or field staff may treat them differently.  Obviously paint marks should be avoided.  Sampling units may be identified using a relascope at a marked center point rather than a plot.

3. Plot size and shape.  In plantations plot size depends upon the age of the crop and its tree spacing.  Normally 20 trees per plot are needed to obtain a level of precision in accord with that of the variance between plots.  Ideally all plots should be the same size.

4. Tree identity. All trees should be labeled individually and their positions marked on a plot chart.  Numbered aluminum tags fastened with an aluminum nail are effective.

5. Calculations.  The form of calculations, analysis and summary must be decided.  Usually this will include the determination of any volume equations to be used.

6. Measurements.  Often all trees are measured for DBH.  Other additional measurements will be needed for estimating volume.

7. Checking.  The previous records should be available to the field teams in order to spot and recheck inconsistent records.

These are some methods for continuous forest inventory:

· CFI using only permanent sample plot

When:




=
mean of all plots on the first occasion




=
mean of all plots the second occasion




=
best estimate of the change between the two  

              measurements, i.e. 

=

-





=
estimated correlation coefficient of  

 and 


then                   



                                       

Consequently the closer that 

approaches the value of +1 the smaller is the standard error of  

.  Normally the finite population correction factors may be ignored as the sampling fractions are very low.

· CFI using only temporary sample plot

Using the symbols




=
mean of temporary sample plots on the first 

              measurement




=
mean of temporary sample plots on the second 

              measurement




=
best estimate of the change between the two 

               measurements

               i.e.    

=

-


then



  , ignoring the finite population correction factor.

In the normal situation and the limits on cost, these variances are large in relation to 

and hence the design is correlation between measurements in permanent sample plots in reducing the standard error of the change in volume.

· CFI using both permanent and temporary sample plots




where




= total variable cost of permanent and temporary plots




= variable cost per temporary plot at the time of re-

              measurement




= variable cost of a permanent sample plot




= correlation coefficient of the measurements in the 

              permanent sample plots at the two occasions




= number of temporary sample plots at the time of re-

              measurement




= number of permanent sample plots



     = total permanent and temporary sample plots used on 

              the first measurement

then









Loetsch et.al. (1973)
Box J: Relevance to Sustainable/Unsustainable Management:
The concept of utilizing a continuous forest inventory system provides more than growth and volume data.  The inventory design provides a means of periodically assessing change in the forest so that management decisions can be adaptive in nature and consistent with continuous improvement of resource management.

The purposes of a Continuous Forest Inventory system can included:

1. Provide volumes by species, tree grades, and size classes for the different timber types considered significant.

2. Assess relative economic availability of trees and areas of varying qualities.

3. Provide growth information for the different timber types that will give a basis for calculating allowable cut.

4. Evaluate results of silvicultural practices, including planting, in terms of survival, quality, and growth of regeneration.

5. Evaluate need for timber stand improvements.

6. Provide a basis for determining areas to be planted, area of non-productive land, and ratio of mortality to cut.

7. Provide values, volumes and growth rates for depletion and other purposes in accounting for timberlands.

Box K: Measurement Methods : 

Observations on the existence of forest inventory data.

Box L: Data Required:
USDA Forest Service: All national forest lands outside of designated wilderness areas are included in a continuous forest inventory system.  The data is collected following procedures outlined by the regional research station and reported in a number of standard reports.  The information is readily available upon request.

Non-Industrial Private: It is unlikely that this tenure group will have extensive data.  The most likely data set would be a forest inventory.  USDA Forest Service Research Forest Inventory and Analysis (FIA) data plots have been established to quantify private ownership at a low level of accuracy.

Industrial:  They have extensive data sets, however, these are regarded as proprietary in nature and are utilized to gain competitive advantage.

State:  They have extensive data sets that are generally available to the public.

Box M: Data Used for the North American Test :

USFS data:

Periodic forest inventories are conducted every 10 years.  Inventory findings are reported and published in a series of statistical and analytical reports.

CFI Plots


Remeasurements

420 (2,100 points)


New Timber Plots

143 (715 points)


Non-forest


46  (230 points)

State Lands Data (Koski 1998):

CFI system based on 1994, Forest Inventory Field Procedures, Specifications, and Definition, manual.  The precision goal is plus or minus 10 percent at the 95% confidence level for all sawtimber types combined.


SW Area

119 plots


Payette Area

131 plots

Both areas were remeasured in 1996.

Non-industrial Private Data (Chojnacky 1995):

Lands outside National Forest boundaries are measured by Forest Inventory and Analysis (FIA) plot system.  The data is summarized for a two-phase sampling design including:


Field plots

292


Photo points

100,000

Industrial Data: Proprietary Information (Verified)

Inventory


CFI

488 plots Remeasurement cycle 5 years


Recon Plots
6,677 plots randomly distributed

Precision goal for the inventory is, plus or minus 10% at the 90% confidence level.

Box N: Example Results :
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Box O: Assessing the Practicality: 

Inventory re-measurements are conducted as a matter of course for all major tenures in the study area.  This indicator can be assessed following each re-measurement period as well as direct observation of field plot maintenance.

Box P: Assessing the Information Value :

Resource managers are not only charged with the responsibility to quantify forest stand conditions, periodic growth and mortality, they are now responsible for describing or characterizing ecosystem processes such as habitat suitability and quality, forest succession, and forest structure.  Data from a well-executed continuous forest inventory system can help managers meet these challenges.

The resultant information derived from continuous forest inventory systems is very useful in the validation of individual tree or stand level growth models.  This is an important monitoring process that is directly linked to the calculation of a sustainable flow of resource values.

Box Q: Overall assessment: 
Accepted.

Strengths: The information provided by continuous forest inventories provides a major part of the basis for management decisions.

Inventories  have been established and are being remeasured and evaluated on an ongoing basis.  This will take no special effort or arrangements to conduct in the study area.  

Weakness:  Because continuous forest inventory plots are often permanently marked so they can be located for periodic re-measurement they can be biased.  Care should be given to ensure that management activities reflect the “norm”.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes.  This indicator was rewritten to change the focus from inventories of the forest to a broader scale, to include inventories of all forest ammenity values.

Box S: References :

Avery, T.E. 1975. Natural Resource Measurements. Raw-Hill Book Company, 339p.

Chojnacky, D.C. 1995. Southern Idaho’s Forest Land Outside National Forests, Intermountain Research Station, Ogden, Utah. Report No. INT-RB-82, 57 p.

Husch, B., Miller, C.I., and T.W. Beers. 1972. Forest Mensuration, The Ronald Press Company, 410 pp.

Koski, W. 1998. Idaho Department of Lands, Continuous Forest Inventory Report, Payette Lakes Supervisory Area, 1996 Remeasurement. Idaho Department of lands, Boise, Idaho

Koski, W. 1998. Idaho Department of Lands, Continuous Forest Inventory Report, Southwestern Supervisory Area, 1996 Remeasurement. Idaho Department of Lands, Boise, Idaho

USFS Reference Documents:

1. Contract Number 53-0261-6-22

2. The West wide Forest Inventory Database User’s Manual, 1995, S.W. Woudenberg & T.O. Farrenkopf, USDA, General Technical Report INT-GTR-317

3. Interior West Forest Land Resource Inventory Field Procedures, 1995, USDA, Intermountain Region

4. Inventory Reports; T04A, T009, T013, T011, T015, T029, T002

CIFOR References:

Dykstra, D. and R. Heinrich.  1996.  FAO Model Code of Forest Harvesting Practice.  FAO.  Rome.

Dykstra, D.P. and R. Heinrich. (Ed).  1996.  Forest Codes of Practice: Contributing to Environmentally Sound Forest Operations.  Proceedings of an FAO/IUFRO Meeting of Expert on Forest Practices held in Feldafing, Germany on 11-14 December 1994.  FAO-IUFRO.  Rome.

FAO.  1997.  Research on Environmentally Sound Forest Practice to Sustain Tropical Forests.  Proceedings of the FAO/IUFRO Satellite Meeting held in conjunction with the IUFRO XX World Congress.  FAO.  Rome.

Husch, B., Miller, C.I., and T.W. Beers.  1993.  Forest Mensuration.  Krieger Publishing Company.  Florida.

Kohm, K.A. and J.F. Franklin.  1997.  Creating a Forestry for the 21st Century: The Science of Ecosystem Management.  Island Press.  Washington, D.C.

Matthews, J.D.  1989.  Silvicultural Systems.  Clarendon Press.  Oxford.

Panayotou, T. and P.S. Ashton.  1992.  Not by Timber Alone: Economics and Ecology for sustaining Tropical Forests.  Island Press.  Washington, D.C.

Philip, M.S.  1994.  Measuring Trees and Forest.  2nd Edition.  CAB International.  Oxon.

Prahbu, R., Colfer, C.J.P., Venkateswarlu, P., Lay, C.T., Soekmadi, R. and E. Wollenberg.  1996.  Testing Criteria and Indicators for the Sustainable Management of Forests: Phase 1 Final Report.  CIFOR Special Publication.  CIFOR.  Bogor.

Stork, N.E., Boyle, T.J.B, Dale, V., Eeley, H., Finegan, B., Lawes, M., Manokaran, N., Prabhu, R., and J. Soberon.  1997.  Criteria and Indicators for Assessing the Sustainability of Forest Management: Conservation of Biodiversity.  Working Paper No. 17.  CIFOR.  Bogor.

Young, R. A. and R. L. Giese.  (Ed.).  1982.  Introduction to Forest Science.  2nd Edition.  John Willey & Sons.  New York.

Appendix:
Please record your notes on evaluating the indicator here.

This indicator was aimed exclusively at “forest” inventories during the field test.  Following the Boise workshop (Phase 4), it was broadened to include inventories of forest amenities.  Therefore results and data complied during the field test only examined the timber resource.

Indicator – G2. Documentation and records of all forest management activities are kept in a form that makes it possible for monitoring to occur

Consultant's  Initials:

LI, BH, LL
Source: 
CIFOR

Identification No. in source: Use all refs:



3.4.2

Class:
Forest manage-ment planning and policy
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle - Yield and Quality of Forest Goods are Sustainable
Criterion- An effective monitoring and control systems audits management’s conformity with planning
 

Indicator – Documentation and records of all forest management activities are kept in a form that makes it possible for monitoring to occur

Box B: Definition:

(CIFOR Source): 

Documentation is the process of preparing and classifying documents and making them available to others.

Records make a written record of activities.

Box C:  Attributes:

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

All owners need to keep records of their activities, for their own management and planning, and as is applicable, to make the records available to other interested parties.  The depth or detail of the records will differ by tenure.  Agencies that are subject to public scrutiny will need greater detail than others.  Detailed records of plans, processes and accomplishments, are needed by all owners in evaluating success of management activities and for planning.

Box E: Overlap:

CIFOR 
3.1 
1.1.1  
3.2.1


Linkages to other Criteria/Indicators (according to CIFOR Source):



Direct link to:



C6.2  
Management objectives clearly and precisely described and documented


C6.3
A comprehensive forest management plan is available


C6.4
Implementation of management is conducive to sustainability


Indirect link to:


C6.1  
Forest management is implemented on the basis of legal title of the land, 


recognized customary rights or clear lease agreements

Box F: Geo-Political Scale:

Global



North America



Intermountain
X


West



Study area
X


Tenure
X


Site
X


Notes: This indicator equally fits all geo-political scales.

Box G: Indicator Characteristics: 

Diagnostic



Predictive



Both
X


Notes “Documentation and records of all forest management activities are kept in a form that makes it possible for monitoring to occur” is both a diagnostic and a predictive indicator. It helps to make a diagnosis on the current condition of sustainability by mapping the overall available data. It also helps predicting the forest future condition by building models from data available that determine trends of sustainability. Documentation and record of all forest management activities will indicate whether the forest is in good management or not.


Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes: NA; Structure, function and composition are ecological parameters

Box I: Underlying Concepts: 

All owners need to keep records of their activities, for their own management and planning, and as is applicable, to make the records available to other interested parties.  Detailed records of plans, processes and accomplishments, are needed to evaluate success of management activities and for planning purposes.  For those agencies that come under public scrutiny, they must both prepare and maintain records in a format that make them understandable and accessible by interested stakeholders.

Monitoring mostly consists of repeating measurements in a number of sampling units, or parts of units, and comparing the two sets of measurements and records.

Monitoring must cover:

· plot demarcation

· tree measurements and identification

· Records, etc.

There are four methods of recording field measurements:

· The use of forms that are designed without concern for subsequent calculations.  The needed information is extracted from the forms and computations done apart from them.  This is an inefficient method

· The use of forms with space for subsequent calculations.  Excellent for inventories for which limited information is desired

· The use of forms designed for efficient transfer of data to computer input devices (punch cards, computer terminal. etc.)

· The use of methods that permit direct data entry into the computer (electronic data recorders, etc.)

Box J: Relevance to Sustainable/Unsustainable Management:

This indicator is a useful assessment gauge for sustainable management because it allows the manager to monitor and predict trends on the use, impact, conservation and sharing of natural resources

Purpose:


· Providing information as a basis for long term planning

· To assess and minimize the frequency and extent of human errors


Box K: Measurement Methods:
Standard forms and systems for recording field information are limited.  Each owner/manager often will need to design their own forms.  Professional judgement is applicable to determine whether management documents exist or not; if they exist, what is their quality related to sustainability?

Box L: Data Required:
The data required are mainly maps, permanent plot inventory data, old and current aerial photographs, current satellite images

Development needs: 





Standard form or system for recording field observations

Box M: Data Used for the North American Test:
Map on land ownership in the Boise Study Area, created in July 15th, 1998 by BSU-Department of Geoscience GIS/Facility. 

Data used were inventory and harvest information as well as management plan from USDA-FS Boise National Forest, Payette National Forest. Inventory and harvest data were also used from Bureau of Land Management, Idaho State Lands, Boise Cascade Corporation and other private lands.

Visits to the forest and other land use areas were carried out by the Team to make documents compatible with ground conditions. 

Box N: Example Results:
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Box O: Assessing the Practicality: 

Yes, the Indicator can be tracked over time and should not be too costly to measure repeatedly. All forest management activities must be documented. To assess whether documentation exists or not should be easy; however, to assess its quality will require professional judgement from experts, who will normally verify the information value based on the existence of data from permanent plots. These data are frequently used to determine the current status and trend of forest resources management related to sustainability.

Box P: Assessing the Information Value:
The Indicator will provide information to managers and other stakeholders that will allow them to correct or adjust any management misconception.

Managers should balance inventory costs and collection of data relevant to sustainable forest management. It is not difficult to find inventory data for most forests in North America which does not guarantee sustainability. Quality of inventory data is what really matters. 

Existence of data per se does not guarantee that the forest is being monitored. Data need to be  analyzed so that there will be available information at different language levels for public involvement, planning officers, and technical and scientific monitoring.

Box Q: Overall assessment: 
Accepted -

Limitation of the Indicator:


There are no standard form or system for recording field observations

Box R: Did you rewrite or revise to a new indicator. If so what?

No

Box S: References:
Conway, S. 1976. Logging practices, Principles of timber harvesting systems.  Miller Freeman Publications, Inc. San Francisco. 416 p.

Force, J. E. and H. W. Lee.  1989.  Non-industrial private forest land use in Southern Idaho.  A survey of landowner objectives.  Contribution No. 459, Idaho Forest, Wildlife and Range Experimentation, college of Forestry, Wildlife and Range Sciences. University of Idaho, Moscow, Id.  41 p.

Idaho’s Forest Land Taxation Law. Revised 4/98. Prepared by the Idaho State Tax Commission, Forest Land & Forest Tax Section. Boise, Idaho.
USDA Forest Service, Intermountain Region, Boise National Forest.  1990.  Land and resource management plan for the Boise National Forest. 

USDA FS, BSU. 1998. The Evolution of Forest Management. 25 years of change on the Boise National Forest. Map at BNF 1966, 1976 and 1990. Project performed by Charlla Adams and Wendy Eklund.  Contact persons: Lyn Morelan (BNF), Joe Frost (BNF) and Tyson Taylor (BSU).

Further reading (from CIFOR Source):


Department of Natural resource and Environment.  1996.  Code of Practice: Code of Forest Practices for Timber Production.  Revision No.2.  Gill Miller Press Pty. Ltd.  Melbourne.


Dykstra, D. and R. Heinrich.  1996.  FAO Model Code of Forest Harvesting Practice.  FAO.  Rome.


Dykstra, D.P. and R. Heinrich. (Ed).  1996.  Forest Codes of Practice: Contributing to Environmentally Sound Forest Operations.  Proceedings of an FAO/IUFRO Meeting of Expert on Forest Practices held in Feldafing, Germany on 11-14 December 1994.  FAO-IUFRO.  Rome.


Husch, B., Miller, C.I., and T.W. Beers.  1993.  Forest Mensuration.  Krieger Publishing Company.  Florida.


Matthews, J.D.  1989.  Silvicultural Systems.  Clarendon Press.  Oxford.


Panayotou, T. and P.S. Ashton.  1992.  Not by Timber Alone: Economics and Ecology for sustaining Tropical Forests.  Island Press.  Washington, D.C.


Philip, M.S.  1994.  Measuring Trees and Forest.  2nd Edition.  CAB International.  Oxon.


Prahbu, R., Colfer, C.J.P., Venkateswarlu, P., Lay, C.T., Soekmadi, R. and E. Wollenberg.  1996.  Testing Criteria and Indicators for the Sustainable Management of Forests: Phase 1 Final Report.  CIFOR Special Publication.  CIFOR.  Bogor.


Prabhu, R.B., Weidelt, H.-J., and S. Leinert.  1993.  Sustainable Management of Tropical Rainforest: Experience, Risks, and Opportunities.  An Investigation Based on Four Casestudies.  BMZ.  Bonn.


Stork, N.E., Boyle, T.J.B, Dale, V., Eeley, H., Finegan, B., Lawes, M., Manokaran, N., Prabhu, R., and J. Soberon.  1997.  Criteria and Indicators for Assessing the Sustainability of Forest Management: Conservation of Biodiversity.  Working Paper No. 17.  CIFOR.  Bogor.


Young, R. A. and R. L. Giese.  (ed.).  1982.  Introduction to Forest Science.  2nd Edition.  John Willey & Sons.  New York.

Appendix:
Please record your notes on evaluating the indicator here. 

Professional judgement is applicable to determine whether management documents exist or not; if they exist, a decision needs to be made as to their quality related to sustainability.

It is not difficult to find inventory data from most forest in North America, which does not guarantee sustainability. Quality of inventory data is what really matters. Managers should be able to find balance between inventory costs and data relevance to sustainable forest management. 

Existence of data per se does not guarantee that the forest is being monitored. Data requires to be analyzed so that there will be available information at different language levels for public involvement, planning officers, and technical and scientific monitoring.

Indicator – H2. Forest managers cooperate with public health authorities regarding illnesses related to forest management and potable water related concerns

Consultant's  Initials:

PW  CC
Source: 
CIFOR-BAG 

Identification No. in source: Use all refs:



3.2.1

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibility for sustainability 
Criterion - Forest-based health issues are recognized.
Indicator – Original Wording: Forest managers cooperate with public health authorities regarding illnesses related to forest management. Final Wording: Forest managers cooperate with public health authorities regarding illnesses related to forest management and potable water related concerns. 

Box B: Definition:
CIFOR-BAG defines this indicator as “Logging practices and lifestyles accompanying logging, such as male-dominated logging camps and associated prostitution, are linked to a number of health related issue, including AIDS and other STD’s, malaria and other mosquito borne illnesses, logging accidents and violence amongst the logging employees.  Management decisions made by the timber company, including logging practices and health services offered to employee and contact with public health authorities will affect these health issues (CIFOR Resource Book, p. 117)”.

In the North American context, such direct links between forest management  to prostitution, AIDS, and malaria seem improbable; but logging accidents, Lyme Disease, Giardia, and asthma (and other respiratory ailments) may be important. In addition, potable (or culinary) water quality concerns are also prevalent where portions of forest management units serve as community water supply areas. 

Box C:  Attributes:

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners:

Water supply requirements will differ by landowner although in most locations, state or federal water quality requirements will supersede for potable/culinary water sources. Similarly, public health concerns may vary by tenure owner, however, public health requirements typically over-ride private land rights. 

Box E:  Overlap:

CIFOR – BAG:

3.2.3

Box F: Geo-Political Scale:
Global



North America



Intermountain



West



Study area



Tenure
X


Site



Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Box H: Indicator Function: 
Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
CIFOR-BAG notes the following issues. “Logging practices and health:  Logging practices such as ponding and interference in the habitats of mosquito predators can affect human health by increasing mosquito populations and thus risk of malaria and other similarly transmitted diseases may increase.  Also lack of precautions may result in increased potentially fatal accidents with machinery or logging trucks  (CIFOR 1998, p. 119)”

In addition to worker safety concerns, addressed more completely in Boise H3, forest management activities can affect human health in a broader area. Emphysema, asthma and other respiratory illnesses can be aggravated by fire management activities including prescribed burns. Water quality concerns, particularly related to community water supply areas/watersheds, can be affected by forest practices. In many jurisdictions, special constraints apply to forest management in community water supply areas. 

Box J: Relevance to Sustainable/Unsustainable Management:
This indicator is relevant to sustainability because it is directly linked to the health of employees and local communities.  Human health is an important part of human well-being. (Colfer, Prabhu and Wollenberg 1995). In addition, an indicator that shows deleterious affects to human health is also an indicator of potential ecological health issues. 

Box K: Measurement Methods:

Methods used to assess the status of this indicator could include:

· An assessment of public health records of the area; 

· An examination of forest practice regulations/codes to identify specific management practices surrounding potable/community watersheds – check compliance by forest managers with these special practices.

· Interviews/surveys with public or community health workers to identify any problems with compliance or other public health concerns. 

Box L: Data Required:
Data Sources:

1. Public/community health workers and reports from these officials

2. Forest practices codes/regulations regarding water quality/human health concerns

3. Forest management plans for community watershed management

4. Workers safety (e.g., OSHA) records for health issues

5. Compliance reports regarding violations/warnings regarding human health issues

6. Community complaints (e.g, letters to editors, complaints to forest managers).

Data Reliability:

Data sources 1-5 should generally be relatively easy to access, inexpensive and relatively reliable. Trend data is probably available for most of these areas.  Community complaints (data source 6) may be less easily available unless records are maintained by the forest manager or an alternate organization (e.g, a local environmental organization). 

Box M: Data Used for the North American Test: 

Multiple methods and many variables could be used to examine this indicator. For the North American test, data sources 1 (public health reports) and 5 (compliance reports) could be used to illustrate this indicator. Data are readily available in already compiled reports from government agencies including air quality (Boise Department of Environmental Quality), municipal watershed quality (USGS) and National Forest potable water testing  (Boise National Forest). A sample data from these sources was examined to illustrate this indicator. 

Data Sources

· USDA-FS. 1990. Land and Resource Management Plan for the Boise National   Forest. USFS, Boise National Forest. 

· State of Idaho Water Quality Act

· Federal Clean Water Act. 1977 and Amendments. 

· Idaho Dept. of Lands. 1996. Forestry for Idaho: Best Management Practices. Forest Stewardship Guidelines for Water Quality. 

· Boise National Forest Facility Water Sampling – FY 1997, October-1996 through September – 1997. 

Box N: Example Results:

Potable Water Supply:

As part of water quality management for human health, Boise National Forest ensures that water quality samples are taken on a regular basis from potable water supply sources within the National Forest. Campgrounds and other public sources are monitored for total coliforms monthly and yearly for nitrate. Of a total of 307 tests for total coliforms, thirty-seven of those gave a positive reading for total coliforms. Further analysis, however found that E.Coli and Fecal Coliforms, the primary coliforms of concern for human health, were not present in any of those samples. 
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Box O: Assessing the Practicality:

This indicator is relatively easy and inexpensive to measure. 

Box P: Assessing the Information Value:
Medium value information. If measurement of this indicator identified problem areas, further research would need to be done to assess the nature of the problem and assess its status further. 

Box Q: Overall assessment:

Accepted.

This indicator was accepted as a relatively straightforward measurement of human health issues that are directly related to forest management. 

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes. Forest managers cooperate with public health authorities regarding illnesses related to forest management and potable water related concerns. 

Box S: References:
Colfer, C. J. P., Prabhu, R. and E. Wollenberg.  1995.  Principles, Criteria and Indicators:  Applying Ockham’s Razor to the People-Forestry Link. Working Paper No. 8, CIFOR, Indonesia.

Colfer, C. J. P., Wadley, R. L, Harwell, E., and R. Prabhu.  1997.  Intergenerational Access to Resources:  Developing Criteria and Indicators.  Working Paper No. 18, CIFOR, Bogor, Indonesia.

USDA-FS. 1990. Land and Resource Management Plan for the Boise National Forest. USFS, Boise National Forest. 

Idaho Dept. of Lands. 1996. Forestry for Idaho: Best Management Practices. Forest Stewardship Guidelines for Water Quality. 

Appendix:
Please record your notes on evaluating the indicator here.

Methods: 

1. Agency Presentations - At the beginning of the test and during our first field trip, agency and tenure holders reviewed their mandates and issues of concern. Water quality was discussed by State Department of Lands officials and USFS officials regarding the implementation of the State water quality standards. 

2. Review of Related Documents - review of the applicable section of the BNF LRMP with respect to water and air quality health concerns and any other health notes in the plan. I also examined other related documents on these issues that we had available (e.g., Idaho BMPs for water quality and the Federal, Clean Water Act). 

3. Interviews - Phone interviews or questions were asked of: 

· Tim Kennedy, Forest Practices Advisor, Idaho State Department of Lands regarding applicability and compliance of private landowners to water quality standards. 

4. Analysis of Potable Water Reports

· Water quality reports were obtained for potable water sources on the Boise National Forest. This data was examined and compiled for this report. 

Water Quality:

Overview of water quality concerns by USFS and others noted that the State is responsible for implementing the requirements of the Federal Clean Water Act, consequently State regulations on water quality (approved by the EPA) are applicable on USFS land e.g., Boise National Forest. The Boise National Forest LRMP notes that “[t]he Forest must comply with State of Idaho water quality standards and other pollution control requirements according to Section 313 of the Clean Water Act (USFS, 1990, p. II-42)”. In the analysis of the management situation, the Plan notes that while chemical quality is excellent, pathogen conditions such as Giardiasis, while not prevalent, have been reported by recreationists who drink untreated stream water. Sediment is reported as the pollutant of greatest concern particularly on the South Fork Salmon River which as a result does not, “and cannot reasonably be expected to attain or maintain” water quality standards without management action (USFS, 1990, p. II-42). 

The BNF LRMP sets forest management direction with respect to human health related water quality as the following:

· Meet or exceed State water quality standards.

· Fully protect and maintain existing beneficial uses as required by Idaho Water Quality Rules and Regulations

· Annually meet with State of Idaho Environmental Quality Bureau personnel to review proposed land disturbing activities, and to meet Federal consistency requirements of the Clean Water Act. 

· Evaluate and monitor forest activities with respect to water quality

Specific prescriptions (prescription P) are set out for those management area units containing municipal watersheds. Management Prescription P emphasizes “the maintenance of water quantity, of a quality suitable for domestic use after reasonable treatment” (USFS, 1990, p. IV-242).

Reviewed Idaho BMPs for water quality. Information in this document provides ‘how to’ techniques for protecting water quality in general but does not specifically address the human health/water quality issue except in an introductory fashion: “Why protect water quality? Excessive runoff and sedimentation into streams can increase filtering costs for drinking water, interfere with irrigation systems and increase flood potential” (Idaho Dept. of Lands, 1996). 

Water quality issues are state requirements and therefore constant across all landowners. Tim Kennedy, reported that private landowners who are out of compliance with water quality standards, particularly with respect to community water supply areas are immediately shut down. 

Potable water testing on the National Forest is conducted monthly for total coliforms, fecal coliforms and E.coli and yearly for nitrates (Boise National Forest).

Air Quality:

The BNF LRMP notes that “smoke management practices in prescribed fire activities” must maintain the air shed standards and that air quality must meet “local, State and Federal regulations over National Forest lands and adjacent communities” (USFS, 1990, P. IV-5).

The State Department of Environmental Quality was noted as the source for air quality information regarding the study area. Discussions with DEQ noted that, in general, air quality monitoring could not identify the cause of the event (e.g, forest fire, agricultural burning, woodsmoke, etc.) except by proximity of events. Air quality monitoring is done for the city of Boise and for the community of McCall on a regular basis and is available from DEQ. When events of concern occur (e.g., forest fires) Boise National Forest is able to track the air quality with information obtainable from DEQ. Information on federal air quality sites (Improve Sites) is available from Colorado State Universities CIRA program.

Informal Ethnographic Interviews:

CIFOR Principal Scientist and Anthropologist, Carol Colfer conducted a series of ethnographic interviews as part of the Boise test of C&I. While Dr. Colfer was only able to participate in the study for a few days, the interviews she conducted provided valuable insight into the indicators from local people’s perspectives. To retain confidentiality, individual respondents are identified only with a set of initials (m=male, f=female). Comments obtained relevant to this indicator are summarized here below. 


22/6
Cf expressed concern about the air pollution from prescribed burning.








Indicator – H3. Forestry employers follow ILO working and safety conditions and take responsibility for the forest-related health risks of workers

Consultant's  Initials:

PW  CC
Source: 
CIFOR-BAG 

Identification No. in source: Use all refs:



3.2.3

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibilities for resource management. 
Criterion – Forest-based health issues are recognized. 
Indicator – Forestry employers follow ILO working and safety conditions and take responsibility for the forest-related health risks of workers.

Box B: Definition:

The forest manager takes responsibility for the safety of the workers by creating a safe work environment, especially from the standpoint of injury prevention.  ILO working and safety conditions are the minimum standards used by the company (adapted from: CIFOR Resource Book, p. 125) but where the provincial or federal legislation is more rigorous (see below) these will represent the minimum standards.

In the US, the Williams-Steiger Occupational Safety and Health Act of 1970 (OSHA) covers workplace safety. Specific logging regulations can be found in 29 CFR 1910.266 and subsequent revisions. This is mandated and required. 

In Canada, occupational health and safety issues are the jurisdiction of the provinces, in British Columbia, the Workers Compensation Board (WCB) addresses forest related health risks to workers. All provinces have mandatory health and safety acts. 

In Mexico, occupational health and safety for federal agency employees is covered by Instituto De Servicios Y Seguridad  Social Para Los Trabajadores del Estado (ISSSTE)  and for private companies by Instituto Mexicano Del Seguro Social (IMSS). Both are required. 

Box C:  Attributes

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


5



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners: 

Health and safety responsibilities are mandated by law to be applicable to all landowners. 

Box E:  Overlap:  
CIFOR – BAG:

3.2.1
1.2.3

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure
X


Site







Notes: Since occupational health and safety regulations are mandatory in each country they can be examined at every scale. However, compliance checking with these regulations is typically done by tenure so this is the best scale to examine this at. 

Box G: Indicator Characteristics.

Diagnostic
X


Predictive



Both



Notes: Compliance with occupational health and safety standards is descriptive of current conditions in the forest-related industry. 

Box H: Indicator Function. 
Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:

CIFOR notes that “[h]ealth and safety are important parts of human well being; and they also contribute to productivity in forest management.  As such they are important elements of sustainability.  Forest managers’ responsibility for health and safety derives from the requirement that workers expose themselves to danger in pursuit of the goals of the managers; and also because worker productivity is increased with improved health and safety, so managers benefit as well.  Finally, there is an increasing sense that everyone should be concerned about health and safety as an ethical human issue (CIFOR, 1998).”

There is substantial documentation that logging is still one of the most hazardous industries in the United States (US Department of Labor, 1984; Leigh, 1988; Myers and Fosbroke, 1994) and presumably in the rest of North America. In the U.S., 1989 work-related fatality statistics noted a death rate of 34 times (193 deaths per 100,000) total private sector fatality rate of 5.6 deaths per 100,000 workers (Jenkins et al., 1993). As a result, the US Occupational Safety and Health Administration developed a set of industry specific standards for safety. 

Box J: Relevance to Sustainable/Unsustainable Management:
This indicator is relevant because health is identified as a human dimension of sustainability, and work injuries diminish health (Colfer, Prabhu and Wollenberg 1995).  It is also indirectly relevant because it reveals something of the value that the company places on the well-being of the workers.  This likely relates generally to the level of respect the company holds for local workers; the greater the respect, the greater likelihood of more positive relations between the company and the locals, and increased sustainability of management because of an integration of different stakeholders’ needs (CIFOR Resource Book, p. 126).

This indicator is also related to sustainable development because occupational health and safety concerns effect forest management in as much as certain forest harvesting or silviculture activities are either not allowed or are modified to meet occupational health and safety concerns. The practice of leaving snags or wildlife trees in forest blocks is one area of concern to many health and safety regulators. Concerns for example raised by the BC Workers Compensation Board (WCB) regarding wildlife trees have led to modified standards for snags to be retained and the alternative practice of high stumping or artificial snag creation, practices though to be safer on workers but producing different habitat structure than the former. In the U.S., similar concerns have resulted in modified practices for snags, skid trail and road construction and location and the sequence of harvesting (Myers and Fosbroke, 1995). 

Box K: Measurement Methods:
This indicator is easily measured as each occupational health and safety act requires monitoring. In the North American jurisdictions, local standards for occupational health and safety supersede those of the ILO. For employers covered under the OSHA or equivalent legislation, monitoring and compliance reports are available for the relevant jurisdictions to track this indicator. 

Box L: Data Required:

· Occupational health and safety regulations by jurisdiction (e.g., country or province).

· Compliance reports by tenure holder.

Box M: Data Used for the North American Test:
Data used to test this indicator came from an available safety and health report for the Boise National Forest (USDA-FS. 1995. 1995 Safety and Health Report for the Boise National Forest). Similar reports are available for other workplaces covered by OSHA and for each year. For current data within the year, interviews could be conducted with the appointed safety and health specialists. 

Box N: Example Results: 
Safety and Health on the Boise National Forest

The Safety and Health Specialist for the Boise National Forest is responsible for preparing annual reports covering U.S. Forest Service employees. The 1995 report covers approximately 478 employees and notes that within the 1995 fiscal year, there were no fatalities with sixteen cases of lost time accidents reported and twelve cases remitted to the Office of Workmans Compensation for remuneration to the USFS (total number of injuries were not reported but presumed to be greater than 16 as not all would result in lost time). The primary source of injury was animal, plant, insect or human communicable disease and the second principle source the condition of the walking or working surface.

Boise National Forest 1995 Personal Injuries by Source
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When examining injury by cause, the predominant mechanism was an injury caused by exertion, straining, lifting or stress with the second most common mechanism falling, slipping or tipping.

Boise National Forest 1995 Personal Injuries by Type
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Box O: Assessing the Practicality: 

This indicator can be easily measured from pre-existing compliance reports and easily tracked over time. 

Box P: Assessing the Information Value:
This indicator provides mostly data and not information. If measurement of this indicator demonstrated a problem, follow up research would be needed to examine the overall issue of worker safety. 

Box Q: Overall assessment: 
Accepted. 

This is a relevant and straightforward indicator to measure. Given the high standards and compliance requirements in North America, we suspect that this indicator will have less variability across the system but it is still an important concept to measure. 

Box R: Did you rewrite or revise to a new indicator. If so what?

No
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Appendix:
Please record your notes on evaluating the indicator here.

Occupational Health and Safety:

Each workplace has an individual responsible for ensuring that reporting for, and compliance with, occupational health and safety (OHSA) requirements is conducted. Employee safety reports are compiled and available for each of these organizations. 

Given the hazardous nature of the field, OSHA has produced specific requirements for safety compliance for logging activities. 

A safety and health report, prepared by R. Daniel Dolata for the Boise National Forest for 1995 was obtained and summary statistics included in this report were included here as example results for this indicator. 

Informal Ethnographic Interviews:

CIFOR Principal Scientist and Anthropologist, Carol Colfer conducted a series of ethnographic interviews as part of the Boise test of C&I. While Dr. Colfer was only able to participate in the study for a few days, the interviews she conducted provided valuable insight into the indicators from local people’s perspectives. To retain confidentiality, individual respondents are identified only with a set of initials (m=male, f=female). Comments obtained relevant to this indicator are summarized here below.

22/6
Cm mentioned a few years ago when five people died in work-related accidents in 1 yr.

* These are not necessarily USFS accidents – source and mechanism of deaths unknown.

Indicator – J1.  Extent to which forest planning and management processes consider and meet legal obligations with respect to duly established Aboriginal and treaty rights

Consultant's  Initials:

PW
Source: 
CCFM

Identification No. in source: Use all refs:



6.1.1

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibility for sustainability. 

Criterion- Recognition and respect for Aboriginal roles in sustainable forest management (Aboriginal Rights, Treaty Rights and aboriginal values). 

Indicator – Extent to which forest planning and management processes consider and meet legal obligations with respect to duly established Aboriginal and treaty rights. 

Box B: Definition:
This indicator measures the extent to which forest planning and management activities are conducted in accordance with legal obligations of Aboriginal people specifically with respect to Aboriginal rights and Treaty rights.  

This indicator refers to legal or constitutional rights while other indicators refer to Aboriginal values. Aboriginal and treaty rights are defined by law, by treaty, or as a result of land claims negotiations or treaty renegotiations.  ‘Aboriginal rights’ refer to general rights, typically defined by Constitution or federal legislation (e.g., Section 35 Canadian Constitution Act Amendment, 1982), ascribed to First Nations or Aboriginal people. ‘Treaty rights’ are specific rights that are associated with individual Aboriginal groups or First Nations that are derived through treaties or land claim processes. 

In some jurisdictions, Aboriginal rights or Treaty rights include the right to subsistence or commercial fishing, hunting, trapping, gathering or harvesting timber. In addition, these Rights can include the right of consultation. On Crown land in British Columbia, for example, the Protection of Aboriginal Rights Policy requires consultation with Aboriginal communities impacted by resource activities (Canadian Council of Forest Ministers, 1996). This means that logging plans and other licensee development plans under the jurisdiction of the Ministry of Forests must contain an Aboriginal consultation or referral process.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.

In the U.S., this indicator is applicable only to federal lands and not to state or private lands (industrial or non-industrial). In Canada, the indicator applies across federal and provincial land but is similarly not applicable on private land. 

Box E:  Overlap:

CIFOR


1.1.3
3.2.1

CIFOR – BAG

2.2
2.1.2
2.1.3
2.2.4
2.2.2
2.2.3
1.1.3
2.3.1

CCFM


6.2.1
6.2.2
6.2.3
6.2.4

Box F: Geo-Political Scale:
Global



North America



Intermountain



West



Study area
X


Tenure



Site



Notes:

As with the notion of the applicability of Aboriginal rights and Treaty rights to different landowners, this indicator functions at almost every geo-political scale. Aboriginal rights at the global level are protected by an international agreement on the rights of indigenous peoples. However, given the focus on forest management at the FMU level and the constraints regarding applicable of aboriginal rights and treaty rights on to federal land only in the US and federal and provincial land in Canada, the forest management unit is the more appropriate scale to examine this indicator. 

Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes: This indicator is descriptive of the current conditions associated with Aboriginal peoples. Some trend data may be available from some organization such as the Canadian Forestry Service or the National Aboriginal Forestry Association. The presence of trend data would enable this indicator to be used in a more predictive fashion. 

Box H: Indicator Function:
Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
CIFOR-BAG notes that with respect to ownership and use rights (although not specifically Aboriginal or treaty rights), “clarity and agreement on ownership and use rights to resources, especially those that respect pre-existing claims, will increase local people’s feeling of security regarding the local resources.” In addition, “people’s rights being acknowledged and respected is relevant from the perspective of justice, which forms a part of human well-being (CIFOR, 1998, p. 4).”

Aboriginal rights and treaty rights are legal rights that must be upheld. In some countries (e.g., Canada), some of these rights are Constitutional, engendering an even greater degree of protection than legislation affords. 

Aboriginal peoples are recognized to be distinct from other forest actors in recognition of their sovereign rights. A suite of indicators that addresses sustainability issues with respect to Aboriginal peoples is a recognition that these peoples are “Not Just Another Stakeholder” (National Aboriginal Forestry Association, 1995). 

Box J: Relevance to Sustainable/Unsustainable Management:
In Canada, more than 80% of Aboriginal communities lie in the productive forest zones of Canada. Similarly, in the US and Mexico, many aboriginal groups are forest peoples. Aboriginal use of forest land – be it subsistence or commercial fishing, hunting, trapping or gathering – affects forest management and thus, forest management planning. Where Aboriginal peoples have rights for traditional, ceremonial, subsistence, or commercial harvest of timber, the relevance to sustainable forest management is also clear. As sustaining human well being is one important aspect of sustainability, respecting aboriginal and treaty rights is an important first level in assessing sustainability. For Canadian forest managers, this indicator is a test of a commitment made by Canada at the 1992 United Nations Conference on the Environment and Development – to recognize the role of Aboriginal peoples in forests, traditional use, knowledge and ways of life (CCFM, 1997).

CIFOR-BAG notes that: clarity and agreement on ownership and use rights to resources, especially those that respect pre-existing claims, will increase local people’s feeling of security regarding the local resources (in other words, their level of confidence that resources will not be taken from them or their children).  This is relevant to sustainable management because when people feel some security of access, it appears that they are more likely to take a longer term view toward resource management.  They may even make decisions, which result in long-term conservation despite short-term sacrifice.  In addition, acknowledgement of rights is relevant from the perspective of justice, which forms a part of human well-being (which is, in turn an element of human sustainability) (CIFOR, 1998; Prabhu et al., 1996).

Box K: Measurement Methods:

CCFM notes that measuring the extent to which forest planning and management processes consider and meet legal obligations with respect to Aboriginal and Treaty rights is difficult because of the changing interpretations of those rights and the evolving forms of co-management between Aboriginal and treaty rights is difficult because of the changing interpretations of those rights and the evolving forms of co-management between Aboriginal peoples and provincial governments. At this point, measurement entails an overview of provincial legislation and regulations and a best-practices or case-study approach (CCFM, 1997).

At any given point in time an inventory of Aboriginal and Treaty rights and obligations can be listed for a specific jurisdiction and an assessment completed of the extent to which the forest manager has met these obligations could be conducted. This comparison could be completed in the following ways:

1) Litigation or complaints of violations of these rights;

2) Forest manager assessments of the extent to which obligations have been upheld;

3) Aboriginal groups assessments of the extent to which obligations have been upheld;

4) An assessment of the forest manager’s awareness of obligations

5) Maps or documents available to the forest manager that outline these obligations; 

6) A screening or approval process set in place by the agency to prevent violation of the obligations.

Box L: Data Required:
Data Needs

· Maps of Indian Reserves, Aboriginal Harvesting areas, Land Claims Settlement areas

· Descriptions of obligations associated with Indian Reserves, Aboriginal Rights and Treaty Rights. 

· Descriptions of forest management policies related to Aboriginal and Treaty rights and associated screening or approval processes.

Data Availability

In Canada, Aboriginal and Treaty rights are changing almost daily. Most of this data is, however, readily available particularly in Western and Northern Canada where Treaty Negotiations and Land Claims processes are exceptionally active. 

This information should not be confidential if treaties and land claims have been concluded. In some jurisdictions, overlapping claims or rights are possible making the data difficult to decipher. This data should generally be reliable, however, it may be difficult to understand as the interpretation of Aboriginal and Treaty rights is typically left to the courts.  

Box M: Data Used for the North American Test: 
Obligations Associated with Indian Reserves, Aboriginal Rights and Treaty Rights

Sources of information consulted included

· USDA-FS. 1997. Forest Service National Resource Book on American Indian and Native Relations. USDA-Forest Service. FS-600. 

- a summary of USFS and other federal policy that applies to FS management. This manual also defines key concepts such as Aboriginal and Treaty Rights in a general manner

· Hanes, R.C. 1995 (DRAFT). American Indian Interest in the Northern Intermontane of Western North America. Social Assessment Report for the Interior Columbia Basin Ecosystem Management Project. ICEBEMP. 

- provides a summary of First Nations issues within the Interior Columbia Basin region specifically with respect to an overview of First Nations of the region, legal history, policies, current resource and land use

· Reed, Will. Forest Archeologist, Boise National Forest. Interview

· Map of Judicially Established Indian Land Areas (1978) (US)

Box N: Example Results:
Treaty Rights and the Boise National Forest

The 1978 Map of Judicially Established Indian Land Areas indicates that no Indian Lands are designated that overlap the Boise National Forest. However, consultation with the BNF archaeologist noted that claims could likely be supported for this area by the Shoshone-Bannock peoples. While there are currently no Indian Lands in this area there are rights associated with fishing (and potentially with other activities) in the BNF. In the past, on years of good fish runs, the Shoshone-Bannock peoples have taken a portion of the fish in the BNF for Treaty Rights.

Recognized Shortcomings with Addressing Treaty Rights

The 1997 Southwest Idaho Ecogroup Forest Plan Revision document entitled Preliminary Analysis of the Management Situation: Summary notes with respect to cooperation with Native Americans that:

“The Nez Perce, Shoshone-Bannock, and Shoshone-Paiute Tribes are recognized as sovereign nations. As a result, these tribes have unique relationships with federal government agencies. Forest Service policies and management activities should be carefully planned and implemented in ways that respect the tribes’ sovereignty, needs and rights. Collaboration with these tribes will focus on developing meaningful relationships to understand and incorporate tribal cultural resources, needs, interest, and expectations” (p. 1-11). The Summary document also notes that “intergovernmental treaties reserved rights for traditional uses such as hunting, fishing, and gathering forest products on unoccupied public lands.” These “rights reserved by treaties take precedence over many federal laws”. The 1997 document notes that “Forest Plans need to strengthen this language to meet the federal government’s trust responsibilities, to foster a better understanding of tribal concerns, to enhance relationships, and to develop shared goals in land management” (p. 2-38).

Recognized Shortcomings with Aboriginal Rights and Federal Legislation

The Summary notes that Forest Plans need to be revised to include recent direction regarding heritage/cultural sites. These recently released directions which the BNF is out of compliance with include:

· 1992 amendments to the National Historic Preservation Act to ensure consultation with appropriate Indian tribes for the management of religious and cultural properties (Section 101).

· The Native American Graves Protection and Repatriation Act of 1990 and 1995 implementing regulations that require the Forest Service to consult with Indian tribes when Native American human remains and certain cultural objects are identified in the agency’s archaeological collections or are discovered during the course of federal actions.

· 1996 Executive Order #13007 that requires federal agencies to protect and make accessible Indian sacred sites on public lands for Indian religious practitioners. This includes consultation with Indian tribes for the identification of sacred sites, and for when federal actions or policies may restrict access to or use of a ceremonial site, or may adversely affect the physical integrity of the site. 

Box O: Assessing the Practicality: 

This indicator can be measured repeatedly and tracked over time and in doing so can provide valuable information on the extent to which forest managers are meeting Aboriginal and Treaty obligations. The measure should be neither too costly or difficult to measure and would be relatively easy to track over the long term. 

Box P: Assessing the Information Value: 
By its very definition, this indicator provides a high information value about not just what Aboriginal and Treaty obligations exist but the extent to which these legal obligations are being met.  Information obtained from this indicator could immediately change the course of forest management activities and that sense is immediately useable. 

Box Q: Overall Assessment: 
Accepted.

The strengths of this indicator are that it provides an assessment of the most basic and clearly defined Aboriginal and Treaty rights. An assessment of this indicator shows whether at this level, the forest management unit is addressing their fundamental obligations to Aboriginal peoples.

The weaknesses of this indicator are that Aboriginal and Treaty rights are fluid and point in time assessments may change quickly. 

Box R: Did you rewrite or revise to a new indicator. If so what?

No
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Appendix:
Please record your notes on evaluating the indicator here.

Testing for this indicator originated with review of the existing Boise National Forest LRMP. This document did not seem to contain any recognition of Aboriginal or Treaty Rights although it did note the presence of archaeological features of Aboriginal origin throughout the forest. The 1997 Analysis of the Management Situation (AMS) indicated that the existing Boise National Forest plan was in need of updating with respect to a number of pieces of legislation affecting Aboriginal policy. These were examined briefly and it was indicated that while this legislation was introduced from 1990 onwards, there is still a lack of clarity, or funding, to be used to bring the forest into compliance. In addition, BNF forest archaeologist noted that there is a lag time between legislation and implementation and that during the current revisions to the LRMP these issues should be addressed. 

Indicator – J2. Assess the extent of Aboriginal participation in forest-based opportunities

Consultant's  Initials:

PW
Source: 
CCFM

Identification No. in source: Use all refs:



6.2.1

6.2.3

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibility for sustainability. 

Criterion- Recognition and respect for Aboriginal roles in sustainable forest management (Aboriginal Rights, Treaty Rights and aboriginal values). 

Indicator – Original Wording: Extent of Aboriginal participation in forest-based economic opportunities (6.2.1). Number of Aboriginal communities with a significant forestry component in the economic base and diversity of forest use at the community level (6.2.3).  Final Wording: Assess the extent of Aboriginal participation in forest-based opportunities. 

Box B: Definition:
This indicator assesses the degree to which Aboriginal participate in forest opportunities, specifically economic opportunities. 

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes











No

No








Box D: Applicability to Different Landowners.  Explain any differences:

This indicator is not equally applicable to all landowners as it is most applicable to assess at the forest management unit level. Some landowners (e.g., government landowners or private tenures on public lands) may be required to specifically address Aboriginal concerns. Other landowners, e.g., private industries, have voluntary initiatives regarding creating or maintaining employment opportunities for Aboriginal people.

Box E:  Overlap:

CIFOR – BAG:
2.2
2.1.2
2.1.3
2.2.4
2.2.2
2.2.3
1.1.3
2.3.1

CCFM:

6.1.1
6.2.2.
6.2.4

Box F: Geo-Political Scale:  
Global



North America



Intermountain
X


West



Study area
X


Tenure
X


Site



Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes: This indicator is descriptive of the current conditions associated with Aboriginal peoples. Some trend data may be available from some organization such as the Canadian Forestry Service or the National Aboriginal Forestry Association. The presence of trend data would enable this indicator to be used in a more predictive fashion. 

Box H: Indicator Function: 
Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
The indicator is based on the assumption that Aboriginal people are either more likely to be forest-dependent or forest-dwelling peoples and that therefore opportunities for economic pursuits in the forests are necessary for well-being or that the well being of traditionally forest-based people is best maintained by providing forest-based opportunities. 

The Canadian Council of Forest Ministries Criteria and Indicators document that proposed this indicator defines ‘forest-based opportunities’ specifically as ‘forest industry-related activities’. However, this industry-based definition, while perhaps the easiest to track, is only one aspect of livelihood opportunities available from the forest.  This method of defining opportunities does not include those in the informal sector for example: forest or watershed restoration livelihoods; shake cutters; fire-wood cutters; and wood-artisans (e.g., carving) or other non-timber forest products opportunities.

In some jurisdictions, there are specific endeavors initiated by government, Aboriginal groups or forest industries for Aboriginal involvement in forest industry activities. For example, some Canadian provinces have awarded forest licenses to Aboriginal communities and some Tribal lands have forest operations on them run by Aboriginal industries or through cooperative initiatives with industries. 

Box J: Relevance to Sustainable/Unsustainable Management:
In Canada, more than 80% of Aboriginal communities lie in the productive forest zones of Canada. Similarly, in the US and Mexico, many aboriginal groups are forest peoples. Aboriginal use of forest land – be it subsistence or commercial fishing, hunting, trapping or gathering – affects forest management and thus, forest management planning. Where Aboriginal peoples have rights for traditional, ceremonial, subsistence, or commercial harvest of timber, the relevance to sustainable forest management is also clear. As sustaining human well being is one important aspect of sustainability, respecting aboriginal and treaty rights is an important first level in assessing sustainability.
Box K: Measurement Methods: 
Measurement methods possible for assessing this indicator include:

1) correlation of census data by SIC and ethnicity (infrequently collected but trend data available);

2) correlation of other SIC or employment data by ethnicity (e.g., County Data Books or ICBEP); or

3) specific surveys on Aboriginal issues for all criteria J indicators focusing for this indicator on employment in formal and informal forest-related economic activities by ethnicity as a proportion of total employment (studies could be specific for Aboriginal people and could be conducted by Aboriginal forestry groups).

Box L: Data Required:
Census information (completed every 10 years in the USA and 5 years in Canada) provides some data to assess this indicator including forest-industry related employment (by Standard Industrial Classification Codes) by ethnicity (including classifications for Aboriginal peoples). Census data is collected relatively infrequently, is self-reported and where ethnicity is an optional classification code.  SIC codes do not capture informal sector forest-based employment. 

US County Data Books also contain some of this information regarding SIC code employment and ethnicity and are more current. 

From 1984 to 1992, the Canadian Indian Lands Forestry Program, Natural Resources Canada – Canadian Forest Service provided estimates of round wood production as well as some information on the revenues generated from forestry activities on reserve lands.  Additionally, a number of studies in Canada, including: Aboriginal Forestry Training and Employment Review, the Class Environmental Assessment for Timber Management on Crown Lands in Ontario and the Lands, Revenues and Trusts Forestry Review have examined Aboriginal economic involvement in the forest industry (CCFM, 1997). 

In Canada, the Canadian Forestry Service has collected data for past years regarding some Aboriginal forestry activities including on-reserve forestry activities (CCFM, 1997). Since the creation of the National Aboriginal Forestry Association, founded in 1991, a number of studies on Aboriginal participation in forestry activities and surveys of participation in business and economic opportunities have been collected.
 Much of this data is sporadic or selective as it focuses on membership-only surveys.

Box M: Data Used for the North American Test : 
County data for the Interior Columbia River Basin Ecosystem Management Project (ICBEMP) uses US Bureau of Census, County data and other sources to assemble employment by industry, by county; employment by occupation, by county; and race and ethnicity, by county. The original data, available from the Census Bureaus’ bulletin board service or the ICBEMP project could be reanalyzed to provide county-based employment by industry or occupation by ethnicity comparisons. 

No specific studies on employment by Aboriginal people are available although the Hanes (1995) ICBEMP report on American Indian Interest does provide some background on self-governance and economic growth. 

Box N: Example Results:
Employment by American Indians

Employment by American Indians in the formal sector can be calculated by comparing occupation by ethnicity by county. Precompiled data sets were used for this example and consequently the data are not cross tabulated. The first table shows the percentage of American Indians (self-report from census data) by county within the study area. Data show that four of the six counties examined report marginally higher percentages of Native Americans than the national averages. The second table illustrates the total number of formal forest sector jobs by county. If original data were available, a comparison of the two would illustrate the total number of Native Americans employed in formal, forest sector jobs as compared either to non-Native Americans or to total employment by Native Americans.

Percentage of Native Americans in Study Area Counties


1980 Census

1990 Census

County1
Population

(Persons)
% Native

American2
Population

(Persons)
% Native

American

ADA
173,125
.5
205,775
.7

ADAMS
3,347
.4
3,254
1.3

BOISE
2,999
.4
3,509
1.0

ELMORE
21,565
.5
21,205
.8

GEM
11,972
.5
11,844
1.2

WASHINGTON
8,303
.4
8,550
.5

1 Counties of which some portion falls within the Test Study Area. 

2 National percentage of Aboriginal people in US is .6 in 1980 and .8 in 1990 based on self-reports.

Number of Jobs in Forestry-Related Sectors, by County, For Selected Years

County
Foresty-Related Sector Jobs, 1993
Forestry-Related Sector Jobs, 1995

Ada
2,022
2,438

Adams
317
252

Boise
203
33

Elmore
17
33

Gem
667
622

Washington
187
233

Source: Implan (MIG, Inc., 1996)

Specific Initiatives for Employment

ICBEMP reports also summarize data on lands under tribal jurisdiction (McGinnis and Christensen, 1996). While there are 19 American Indian reservations and 1 colony that are wholly or partially within the interior basin counties, none of these lands are within the Boise Study Area. A relatively small population of American Indians and a lack of Indian Lands in the BNF have resulted in a lack of local pressure to address employment issues. 

The Indian Self-Determination and Education Assistance Act of 1975 (P.L. 93-638,88 Stat. 2203; 25 U.S.C. 450 et seq) provided a mechanism for tribal funding and the 1994 amendments to this act expanded the authority of tribes to provide tribal services formerly provided by government agencies. This act and other initiatives have sought mechanisms to enable tribes to get support for employment and employment training under co-payment schemes with the agencies. Lack of agreement regarding cost-sharing along with lack of pressure have prevented implementation of these types of programs on the BNF. 

Box O: Assessing the Practicality: 

While there are inherent limitations in these data bases, census or county employment data can be easily assessed and tracked over time to give Aboriginal employment trend data. Such analysis is an exceptionally inexpensive measure and could be combined with other forest-based employment studies conducted for other indicators. 

A specific study of employment in formal and informal forest-based sectors would be more costly (standard social science survey data estimates are available) but this survey could collect information on a variety of indicators and thus be more cost effective. 

A specific Aboriginal study of employment (e.g., by the Canadian National Aboriginal Forestry Association studies) would provide exceptionally useful information that could be measured repeatedly but may be at a scale that is too large for any specific study area. 

Box P: Assessing the Information Value: 
This indicator provides information both on employment levels and potentially the diversification of economic opportunities in forest-based employment for Aboriginal people. The indicator will allow an assessment of one aspect of the connection or dependence of Aboriginal people to forest-based opportunities. 

Box Q: Overall assessment: 
This indicator was accepted as a partial measure of the connection or relationship of Aboriginal people to forested environments. The strength of the measure is its ability to assess the mainstream employment aspects of relationship to forested environments while the weaknesses are that data available do not typically allow for a measure of employment opportunities in all forest-related opportunities nor is forest-based employment a complete measure of Aboriginal connections with forested ecosystems. 

Box R: Did you rewrite or revise to a new indicator. If so what?

No

Box S: References:
Canadian Council of Forest Ministers. 1997. Criteria and Indicators of Sustainable Forest Management in Canada. Technical Report 1997. Canadian Forest Service, Ottawa, ON

Hanes, R.C. 1995 (DRAFT). American Indian Interest in the Northern Intermontane of Western North America. Social Assessment Report for the Interior Columbia Basin Ecosystem Management Project. ICEBEMP.

MIG, Inc. (Minnesota IMPLAN Group, Inc), IMPLAN System (1995 data and software), 1940 South Greeley Street, Suite 101, Stillwater, MN 55082, www.implan.com, 1997. 

McGinnis, W.J., and H. H. Christensen. 1996. The Interior Columbia River Basin: Patterns of Population, Employment and Income Change. USDA-FS, PNW-GTR-358.

National Aboriginal Forestry Association. 1993. Forest lands and resources for Aboriginal people: An intervenor submission to the Royal Commission on Aboriginal peoples.

National Aboriginal Forestry Association. 1995. Aboriginal participation in forest management: Not just another “stakeholder.” 

National Aboriginal Forestry Association. 1996. Aboriginal forest-based ecological knowledge in Canada. 

Notzke, Claudia. 1994. Aboriginal peoples and natural resources in Canada. Captus University Publications.
Indicator – J3. Extent to which forest management planning takes into account the protection of unique or significant Aboriginal social, cultural or spiritual sites

Consultant's  Initials:

PW
Source: 
CCFM

Identification No. in source: Use all refs:



6.2.2

Class:
Social
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibility for sustainability.  

Criterion- Recognition and respect for Aboriginal roles in sustainable forest management (Aboriginal Rights, Treaty Rights and aboriginal values). 
Indicator – Extent to which forest management planning takes into account the protection of unique or significant Aboriginal social, cultural or spiritual sites. 

Box B: Definition: 

This indicator is designed to assess two components: i) the extent to which Aboriginal values -- be they tangible elements such as cultural features, cultural landscapes, spiritual sites, traditional use sites or intangible elements such as respect of elders, Aboriginal resource management practices etc. -- are known; and ii) the extent to which these values, including traditional ecological knowledge, are respected and incorporated into forest management activities. 

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners: 

This is applicable to all landowners for whom aboriginal rights or treaty rights overlap their jurisdictions (in the U.S. federal landowners are obligated only other landowners may voluntarily participate in order to achieve sustainability) . Consequently, some landowners in particular jurisdictions may not be affected by this indicator.

Box E:  Overlap:

CIFOR – BAG:

2.2
2.1.2
2.1.3
2.2.4
2.2.2
2.2.3
1.1.3
2.3.1 

2.2
2.2.4
2.1.3

CCFM:


6.1.1
6.2.1.
6.2.4

Box F: Geo-Political Scale: 
Global
X


North America
X


Intermountain
X


West



Study area
X


Tenure
X


Site
X


Notes: While Aboriginal territory, reserves or treaty lands may not cover all forest management units, few areas in forested North American have not been occupied, at least seasonally, by Aboriginal people. Consequently, this indicator should be generally applicable across all scales.
Box G: Indicator Characteristics: 
Diagnostic
X


Predictive



Both



Notes: This indicator is descriptive of the current conditions associated with Aboriginal peoples. Some trend data may be available from some organization such as the Canadian Forestry Service or the National Aboriginal Forestry Association. The presence of trend data would enable this indicator to be used in a somewhat more predictive fashion. 

Box H: Indicator Function: 
Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts:
Aboriginal peoples are recognized to be distinct from other forest actors in recognition of their sovereign rights. A suite of indicators that addresses sustainability issues with respect to Aboriginal peoples is a recognition that these peoples are “Not Just Another Stakeholder” (National Aboriginal Forestry Association, 1995).  However, CIFOR-BAG criteria and indicators 2.1,  2.2, 2.1.2, 2.1.3, and 2.2.4 measure similar concepts for ‘forest actors’ in general. 

In North America, many Aboriginal people are traditionally forest-based or forest dwelling people. For these peoples, forests provided a means to sustain life through hunting, trapping or gathering activities. In the Pacific Northwest for example, the Western Red Cedar (Thuja plicata) is considered the tree of life. Red Cedar provided material for long house construction, canoes, clothing, rope and fishing gear among other things. While some Red Cedar were harvested in their entirety for long houses or construction, bark and plank harvesting was conducted for thousands of years from living trees. Culturally modified trees (CMT’s) are an enduring feature of this vital relationship.  Specific features such as CMTs, blazes, pictographs, petroglyphs, are point specific cultural features of Aboriginal origin but entire landscapes also have Aboriginal value as ‘cultural landscapes’. The concept of a cultural landscape recognizes the inherent cultural value of an area including traditional harvesting areas and spiritual areas. A cultural landscape is an inherent expression of the interrelationship of Aboriginal people with the forest environment and the lack of separation in many First Nations languages between the concepts of cultural and ecological resources.  Since point specific features are often included in archaeological data bases and protected by archaeological legislation, the definition of aboriginal values by examination only of point specific features has a tendency to result in the definition of Aboriginal cultures as ‘historic’ and not active and thriving cultures. 

CIFOR-BAG notes that this indicator is based on a number of assumptions. The first is that it is believed that forest actors often have natural resource management systems that are (or have been) viable, and that as such, they can make valuable contributions to ‘modern’ management (Clay, 1988; Colfer and Wadley, 1996). The second assumption is that pro-active attempts to integrate indigenous systems with more conventional models, where the two stakeholder groups may otherwise compete, may also lead to better overall management, as well as being less disruptive to forest actors and their existing systems and may be helpful in minimizing conflicts (Colfer, Prabhu and Wollenberg, 1995). TEK is not typically organized in a standard, western-scientific or resource management framework and as such has often been ignored or devalued. This indicator is based upon the assumption that information from multiple sources is valuable and valued and that some mechanism needs to exist to incorporate this information into forest management. 
Box J: Relevance to Sustainable/Unsustainable Management : 
In Canada, more than 80% of Aboriginal communities lie in the productive forest zones of Canada. Similarly, in the US and Mexico, many aboriginal groups are forest peoples. Aboriginal use of forest land – be it subsistence or commercial fishing, hunting, trapping or gathering – affects forest management and thus, forest management planning. Where Aboriginal peoples have rights for traditional, ceremonial, subsistence, or commercial harvest of timber, the relevance to sustainable forest management is also clear. As sustaining human well being is one important aspect of sustainability, respecting aboriginal and treaty rights is an important first level in assessing sustainability.

Examining the extent to which Aboriginal values are a) known and b) respected an incorporated in forest management is a useful assessment of Aboriginal well-being. Without knowledge of Aboriginal values, forest managers can not respect these values. Subsequently if Aboriginal values are not respected and incorporated into forest management the ability of forest-based Aboriginal cultures to sustain their cultural connections with the land are threatened. 
Box K: Measurement Methods: 
Measurement methods that can be used to assess this indicator include:

1) A quantitative or qualitative study of the extent to which Aboriginal peoples feel that their values are respected and incorporated in forest management activities;

2) an assessment of inventories, traditional use studies, archaeological inventories and oral history studies to examine the extent of their coverage of the forest management unit; and/or

3) an examination of procedures used by forest land managers to both incorporate Aboriginal values in land management decision making and to minimize negative impacts on these values;

4) content analysis for Forest Management Plans for incorporation and consideration of Aboriginal values.

This indicator is designed to assess two components: i) the extent to which Aboriginal values, be they tangible elements such as cultural features, cultural landscapes, spiritual sites, traditional use sites or intangible elements such as respect of elders, Aboriginal resource management practices etc., are known and ii) the extent to which these values are respected and incorporated in forest management activities. 

Box L: Data Required: 
In Canada, the Canadian Forestry Service has collected data for past years regarding some Aboriginal forestry activities including on-reserve forestry activities (CCFM, 1997). Since the creation of the National Aboriginal Forestry Association, founded in 1991, a number of studies on Aboriginal participation in forestry activities and surveys of participation in business and economic opportunities have been collected (NAFA). 

In many jurisdictions, archaeological site inventories note specific Aboriginal archaeological features. In the U.S., the Antiquities Act provides protection for recognized archaeological features. In Canada, legislation varies from province to province but most have some sort of legislation such as the BC Heritage Conservation Act which protects inventories Archaeological sites, the Ontario Timber Management Guidelines for the Protection of Cultural Heritage Resources or the Yukon and Northwest Territories land claims agreement documents. 

Many Aboriginal communities or Nations are conducting or have completed traditional use studies or land-use studies to map social, cultural and spiritual sites (see for example the BC Traditional-Use Study (TUS) program). In Alberta for example, Alberta-Pacific Forest Industries (Al-Pac), worked with Aboriginal communities to map their traditional areas and incorporate this information into the company’s forest management plan. 

TUS studies are especially prevalent in areas undergoing land-claims negotiations or Treaty renegotiations. Much of this information is confidential until it has been utilized in these negotiations process and confidentiality and privacy of these data sources is a significant concern.   The Aboriginal Mapping Network, a WWW platform provides one mechanism for connecting to Aboriginal groups using mapping and GIS information to inventory and evaluate Aboriginal values. 

Box M: Data Used for the North American Test: 
Data sources used include:

· Hanes, R.C. 1995 (DRAFT). American Indian Interest in the Northern Intermontane of Western North America. Social Assessment Report for the Interior Columbia Basin Ecosystem Management Project. ICEBEMP.

· Interview with BNF Archaeologist Will Reed

· Boise National Forest 1990 Land and Resource Management Plan

Box N: Example Results:
Inventories, Traditional Use Studies, Archaeological Inventories and Oral History Studies 

While traditional use studies, oral history studies or other inventories have not been conducted for the BNF, archaeological inventories are a part of existing requirements. A number of aboriginal archaeological features have been identified for the BNF including isolated artifacts, lithic scatters, rock art and seasonal camps (Wilson, 1985). The BNF EIS documents indicates that while over 600 cultural resource projects have been completed they have examined only approximately 4.3% of the Forest.  No map was available during the test period, however, this information can be obtained from the BNF archaeologist. 

In a discussion of occupation and use of the northern intermontane region, Hanes’ discusses the importance of place that is “embedded in Indian culture as reflected in the languages which serve a ‘symbolic link’ to the land”. Place names, “relay traditional knowledge of land and resources referring either to plants and animals which characterize a location, the actions of people at a location, the spiritual role of the location, or some other important attribute of the site” (Hanes, 1975). The subsistence range, exclusive use areas, trust lands, cultural landscapes and cultural sites are all scales at which these cultural values are expressed. While Hanes’ provides an overview of the cultural values at the  northern intermontane region scale this information is not specific to our study area. 

Aboriginal Calendar and Traditional Knowledge

One form of representing aboriginal knowledge and culture within a contemporary context is through a calendar format. While no similar resource was readily available for the study area, a seasonal calendar was available in Hanes (1995) for the Columbia Plateau area. This seasonal calendar denotes culturally important plants and animals by season of harvest and availability. The calendar blends the two Aboriginal and non-Aboriginal cultures together through the use of the seasonal cycles imposed on the Gregorian (contemporary) calendar.

The Plateau Seasonal Round


[image: image36.png]



(Source: Hunn, 1991.)

Procedures to Incorporate Aboriginal Values

Within the U.S. context, consultation with aboriginal people but not defined. The Forest Service’s American Indian/Alaska Native Policy Statement (FSM 1563) summarizes the relationship between the Forest Service and Tribal governments and directs the organization to:

· “Implement Forest Service programs and activities honoring Indian treaty rights and fulfill legally mandated trust responsibilities to the extent that they are determined applicable to National Forest System lands; and

· Administer programs and activities to address and be sensitive to traditional native religious beliefs and practices” (USDA-FS, 1997).

This second policy statement specifically directs the FS to identify and acknowledge cultural needs in Forest Service activities and consider those values as an important part of management on the national forests. To date, incorporation of Aboriginal values into forest management activities in the Boise National Forest has been minimal although specific issues around aboriginal graves and spiritual sites have been noted in the current scoping document. 

For archaeological resources, the Boise National Forest Final EIS notes that final approval for forest projects generally requires a cultural resource inventory survey to ensure the conservation of archaeological resources. The Final EIS notes that given the proportion of Forest land un-inventoried, the Forest “will continue to meet the requirements of historic preservation laws, but only minimally” (USDA-FS, 1990).

Box O: Assessing the Practicality: 

Traditional use studies, archaeological surveys and other formal assessments of Aboriginal values can be costly and time consuming activities unless that information is already available as a result of land claim or treaty negotiations or is a requirement of the legislation the forest manager operates under. If such data is available, an assessment of the extent to which forest manager policies or plans respect and incorporate this information can be assessed relatively cost effectively and in a repeated fashion. 

Aboriginal liaison officers or similar positions (e.g., heritage archaeologists) at some Forest Management units can serve as a useful conduit for information for this indicator and can assist in tracking and repeated measure of this indicator. Original qualitative or quantitative surveys of the extent to which Aboriginal values are incorporated in forest management planning would be relatively expensive unless combined with other indicator measurement and would undoubtedly require specific institutional arrangements with Aboriginal Tribal governments. 

Box P: Assessing the Information Value: 
The definition of this indicator requires the examination of the original data (e.g., Aboriginal feature maps) as well as an assessment of the extent to which this information is included in forest management. If only the presence of the original data is assessed the information value is relatively low but it can be improved if the examination of the incorporation of the data into forest planning is included. 

Box Q: Overall assessment: 
Accepted. 

The strengths of this indicator are that it provides a measure both of the existence of information about Aboriginal values and the extent to which this information is included in forest management planning activities. The strength of this indicator can be enhanced if data collection for this variable is combined with data collection for CIFOR-BAG indicators 2.1.1 through 2.2.3. These indicators are written in a more stepwise fashion and allow evaluation of each component related to respecting and valuing stakeholder input. The weaknesses of this indicator is that there will be a tendency, because of the ease of data collection, for forest managers to assess the degree to which they have knowledge of, and incorporate, values associated with Aboriginal features, particularly historic features and to exclude examination of broader Aboriginal values. 

Box R: Did you rewrite or revise to a new indicator. If so what?

No

Box S: References:
Most of these references come from an excellent WWW site: www.conbio.rice.edu/nae/ball.htn/

Becker, Rolan R. and Thomas S. Corse. 1997. The Flathead Indian Reservation: Resetting the Clock with Uneven-Aged Management. Journal of Forestry 98(11):29-32. 

[Uneven-aged management has been used on the Flathead Indian Reservation in northwestern Montana to generate income and meet the cultural and spiritual needs of the Confederated Salish and Kootenai Tribes. A long-term case study has led to tentative conclusions about residual basal area, size distribution, and Q-slope goals on appropriate habitat types. Uneven-aged prescriptions are compatible with ecosystem management and simulate the effects of frequent, low-intensity fires and return the forest to pre-European-settlement conditions.]

Bombay, Harry. 1993. Many Things to Many People: Aboriginal Forestry in Canada is Looking Toward Balanced Solutions. Cultural Survival Quarterly 17(1): 15. 

Canadian Council of Forest Ministers. 1997. Criteria and Indicators of Sustainable Forest Management in Canada. Technical Report 1997. Canadian Forest Service, Ottawa, ON.

Clay, J.W. 1988. Indigenous Peoples and Tropical Forests. Cultural Survival, Inc. Cambridge, Mass. 
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Diemer, J.A., and R.C. Alvarez. 1995. Sustainable Communities Sustainable Forestry: A Participatory Model. Journal of Forestry. Nov. pp. 10-14. 
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Hosmer, Brian C. 1991. Creating Indian Entrepreneurs: Menominees, Neopit Mills, and Timber Exploitation, 1890-1915. American Indian Culture and Research Journal 15(1): 1-28.
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Hunn, E.S. 1991. The plateau. In: C.M. Buan, R. Lewis. The First Oregonians. Oregon Council for the Humanities: Portland
Huntsinger, Lynn. 1995. A Forest for the Trees: Forest Management and the Yurok Environment, 1850 to 1994. American Indian Culture and Research Journal 19(4): 155. 
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McConnell, L. 1995. National Forest Land Use Planning: The Legal Requirements and Cultural Needs of American Indians. In Managing Forests to Meet People's Needs: Proceedings of the 1994 Society of American Foresters/Canadian Institute of Forestry Convention, Anchorage, AK, Sept. 18-22. Bethesda: Society of American Foresters, pp. 351-356. 

McCorquodale, Scott M. and Rosemary H. Leach et al. 1997. The Yakama Indian Reservation: Integrating Native American Values into Commercial Forestry. Journal of Forestry 98(11):15-18. 

[Designed to retain ecological and cultural features important to the tribe, forest management on the Yakama Indian Reservation, Washington State, emphasizes traditional resource values but is also highly profitable. Land-use management areas are identified as reserves, resource-emphasis stands, or commerical logging areas; site-specific measures are also employed. The Yakama recognize that stand health and profit maximization are sometimes compromised by measures designed to conserve other values, but conservation of such fundamental resources as water, wildlife, and fish warrants special consideration.]

Miller, Ronald K. 1997. Southwest Woodlands: Cultural Uses of the "Forgotten Forest." Journal of Forestry 98(11):24-28. 

[For centuries, Native Americans of the Southwest have used woodland resources for a wide variety of practical and ceremonial uses. Current strategies focus on integrated management guided by tribal culture and priorities. Woodland areas are being managed for the production of fuelwood, posts and poles, pi-on nuts, and other traditional commodities. Nonconsumptive uses of the woodland are equally important and include ceremonial uses and areas set aside for wildlife habitat, recreation, and scenic beauty.]

Miller, Ronald K. and S.K. Albert. 1993. Zuni Cultural Relationship to Pinon-Juniper Woodlands. In USFS General Technical Report RM-236, pp. 74-78. 

Moss, Madonna L. 1986. Native American Religious Use in the Pacific Northwest: A Case Study from the Mt. Baker-Snoqualmie National Forest. Northwest Anthropological Research Notes 20(2): 191-201. 

Motanic, D.A. 1990. Bureau of Indian Affairs' Policies, Field Implementation and Issues Affecting Its Forestry Program on the Frontier, which Includes Cooperating Organizations. In Forestry on the Frontier: Proceedings of the 1989 Society of American Foresters National Convention. Bethseda: Society of American Foresters, pp. 304-307. [Describes how the federal government relates to tribal government and how this relationship affects outside organizations.]

Nafziger, Rich. 1976. A Violation of Trust? Federal Management of Indian Timber Lands. Indian Historian 9(3): 15-23. 

National Aboriginal Forestry Association. 875 Bank Street, Ottawa, ON (613) 233-5563

Nathan, Holly. 1993. Aboriginal Forestry: The Role of the First Nations. In Touch Wood: BC Forests at the Crossroads. Ken Drushka and Bob Nixon et al, eds. Madeira Park: Harbour Publishing, pp. 137-170. [Discusses the participation of BC First Nations in the timber industry and government resource management programs.]
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Indicator – J5. Area of forest land available for subsistence purposes
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Box A: 

Principle – Accepting society’s responsibility for sustainable development. 

Criterion- Recognition and respect for Aboriginal roles in sustainable forest management (Aboriginal Rights, Treaty Rights and aboriginal values). 

Indicator – Area of forest land available for subsistence purposes. 

Box B: Definition:
For Aboriginal communities in forested areas, subsistence involves hunting, fishing, trapping and gathering.  Subsistence is defined as “the minimum food and shelter necessary to support life” while subsistence activities are defined as “harvesting or growing products directly for personal or family livelihood” (CCFM, 1997). 

Box C:  Attributes:

Precisely defined? (clear)


5


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

This is applicable to all landowners for whom aboriginal rights or treaty rights overlap their jurisdictions. However, some landowners in particular geographic areas may not be affected by this indicator.

Box E:  Overlap:
CIFOR – BAG:
2.2
2.1.2
2.1.3
2.2.4
2.2.2
2.2.3
1.1.3
2.3.1

CCFM:

6.1.1
6.2.1.
6.2.2


Box F: Geo-Political Scale:  
Global
X


North America
X


Intermountain
X


West



Study area
X


Tenure
X


Site



Box G: Indicator Characteristics:  

Diagnostic
X


Predictive



Both



Notes: This indicator is descriptive of the current conditions associated with Aboriginal peoples. While data to support this indicator is relatively scarce, some trend data may be available from some organization such as the Canadian Forestry Service or the National Aboriginal Forestry Association. The presence of trend data would enable this indicator to be used in a more predictive fashion. 

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I:  Underlying Concepts: 
This indicator is based on the legal concept of Aboriginal Rights to subsistence activities. In Canada, Section 35 of the Constitution Act recognizes subsistence activities as a constitutional Aboriginal Right. The definition of subsistence activities and the allocation of areas available for subsistence,  including timing and quantity of material taken, have been further defined under law (i.e., Sparrow vs. Regina). Similar legislation exists in other jurisdiction (CCFM, 1997). Saskatchewan’s Forest Resources Management Act allows Aboriginal people to gather such items as medicinal plants and fallen wood for personal or family use without requiring a license. 

Box J: Relevance to Sustainable/Unsustainable Management:
In Canada, more than 80% of Aboriginal communities lie in the productive forest zones of Canada. Similarly, in the U.S. and Mexico, many aboriginal groups are forest peoples. Aboriginal use of forest land – be it subsistence or commercial fishing, hunting, trapping or gathering – affects forest management and thus, forest management planning. Where Aboriginal peoples have rights for traditional, ceremonial, subsistence, or commercial harvest of timber, the relevance to sustainable forest management is also clear. 
In addition to the constitutional or legislative protection of subsistence rights, the ethical context for subsistence is based on the traditional and historic dependency of Aboriginal people to the natural environment. In addition to providing food and shelter, subsistence activities provide a cultural connection to the land through activities such as gathering medicinal plants and support the acquisition or retention of native language of life ways and customs. The retention of culture is recognized as a fundamental right.

Box K: Measurement Methods:
Measurement of this indicator could include some or all of the following concepts:

1) an assessment of the number of Aboriginal people involved in subsistence activities;

2) the purpose for the subsistence activity (e.g., food, shelter or ceremonial use);

3) the extent of the forest management unit available for subsistence activities (by activity); 

4) the degree of utilization of the land available for subsistence activities; 

5) the satisfaction with the amount or allocation of lands available for subsistence activities (e.g., does the amount or location of lands meet needs); or

6) the compliance of the forest management unit operation with legislatively or constitutionally protected rights for subsistence use.

Assessment of each of these six concepts would involve slightly different methodologies from interviews or surveys with Aboriginal people (concepts 1, 2 and 5), to an extensity/intensity study of land use by the forest manager (concepts 4 and 5), to a legal analysis (concept 6). 

Box L: Data Required:

In Canada, data currently available on subsistence activities (either the number of people involved in subsistence activities or the areal extent of these activities) is insufficient to determine the amount of forest land required or even available for subsistence purposes. One source of information is the Department of Indian and Northern Affairs, Canada which maintains a database on Aboriginal trappers. A number of Aboriginal communities have also included subsistence use as part of their study of traditional use activities. 

In the U.S., land available for subsistence activities and the adequacy of that area is similarly difficult to track. Recognized Indian tribes would be one primary source of this information (see USDA-FS, 1997, for a listing of recognized tribes). Indian Country is a legal term used in the U.S. to describe territorial boundaries of Indian tribal governments. Indian Country is defined by Federal statute (18 U.S.C. 1151) and “includes all land, regardless of ownership, within the exterior boundaries of Federally Recognized Indian reservations (USDI, Office of American Indian Trust in USDA-FS, 1997. Indian homelands denotes that some land ownership patterns within the exterior boundaries of Indian reservations vary. In some of these cases, all lands within the reservation boundaries are held in trust by the United States. On other reservations, “all land within the boundaries is Indian-owned, but some is tribal trust land, and some is held in trust for individuals, with the United States acting as trustee for the individual allottee” (USDA-FS, 1997). Tribes normally have jurisdiction over Indian Country, consequently regulatory jurisdiction may extend to an area “significantly larger than the lands actually in Indian ownership” as many reservations are a tiny fraction of the tribe’s aboriginal territory (USDA-FS, 1997). Land available for subsistence use includes at least some portion, if not all of Indian Country but may also include other lands outside of Indian Country if subsistence rights have been allocated to an even larger area. 

In the U.S., off-reservation rights for property, hunting and fishing, grazing, water rights and gathering rights. These rights are specific to each treaty which are binding on states as equivalent to Federal laws. Specific to the nature of the treaty language, the FS Regional Forester may authorize: treaty-based grazing permits; up to 50 percent of harvestable salmon and steelhead in certain waterways covered by treaties as long as escapement goals are met; access to “usual and accustomed grounds and stations” for hunting and fishing; rights to gather miscellaneous forest products such as berries, roots, bark from trees, mushrooms, basket making materials, teepee poles, cedar for totem poles, fuel and firewood,  and medicinal plants (USDA-FS, 1997). 

In Mexico, over 60% of the land is owned by Ejiro’s, communal land properties overwhelmingly owned by Mestico’s, people of mixed Hispanic-Indigenous origin. Consequently the land available for subsistence use is roughly equivalent to the proportion of Mestico owned Ejiro’s. Allowable subsistence activities and extent of use would be determined by contacting the individual Ejiro’s. 

Box M: Data Used for the North American Test:
Data used for the North American test consisted of:

· Hanes, R.C. 1995. (DRAFT) American Indian Interests in the Northern Intermontane of Western North America. A Social Assessment Report for the Interior Columbia Basin Ecosystem Management Project. 

· Interview with Boise National Forest Archaeologist Will Reed

· USDA-FS. 1997. Forest Service National Resource Book on American Indian and Alaska Native Relations. FS-600. 

The Boise National Forest 1990 Land and Resource Management Plan, accompanying EIS documents or the Southwest Idaho Ecogroup Scoping document made no reference to subsistence activities and uses.

Neither the Idaho State Department of Lands nor private industrial forest industries are subject to subsistence rights issues. 

Box N: Example Results:
Existing Subsistence Use in the Study Area

BNF Archaeologist noted that defining actual subsistence use including extensity and intensity of use is difficult on the Boise. As no legislated Indian Lands occur within the study area and the populations of American Indians in the study area are relatively low, expressed subsistence use or demand on the Boise National Forest is perceived to be low. BNF staff are unsure, however, whether subsistence use activities are occurring (e.g., gathering) but are just unobserved or unrecorded. Treaties do allow for subsistence use and it is expected that subsistence use rights in general could be supported for the study area. Fishing rights have been allocated within the Boise National Forest as an expression of treaty rights.  

Subsistence Ranges

Hanes (1995) identifies the subsistence range as the “broadest notion of place for tribal governments, communities and individuals”. The boundaries of these subsistence areas are fluid, tend to overlap between tribes, and include areas encompassing the widest range of subsistence use. The subsistence range is not necessarily the same area that is currently recognized as an area where aboriginal rights can be extended. 

Nez Perce and Shoshone Bannock Approximated Subsistence Ranges


[image: image37.png]= = = NEZ PERCE SUBSISTENCE RANGE
= * = - SHOSHONE-BANNOCK SUBSISTENCE RANGE

Q’/ 7 j7 NEZ PERCE AND SHOSHONE-BANNOCK
SUBSISTENCE RANGES-ESTIMATED





(Source: Walker, 1993 in Hanes, 1995)

Box O: Assessing the Practicality: 

Subsistence use studies, either qualitative or quantitative could be combined with other indicator measurement to reduce costs and respondent impact but would undoubtedly require specific institutional arrangements with Aboriginal Tribal governments unless permits or licenses are required for subsistence activities.   A comparison of amount and type of land available with satisfaction would give a baseline to monitor changes in conditions. These measures can be repeatedly measured. 

The area of the forest management unit available for subsistence use (by activity) could be easily assessed by the forest manager and compared with the legislative/constitutional or management plan requirements. This measure could be conducted repeatedly and inexpensively. Intensity of use would require the participation of Aboriginal people in a study unless a permit or similar system were currently in place to monitor these activities. 

Box P: Assessing the Information Value :

By the nature of its definition, this indicator will provide relatively high information value, particularly land available for subsistence activities is compared to satisfaction with this availability. 

Box Q: Overall assessment: 
Accepted. 

The strength of this indicator is that it helps assess the accessibility of the forest management unit to Aboriginal people while the weaknesses are related to the difficulty that may be encountered in obtaining this information and the reality that merely making land available for subsistence activities does not guarantee cultural health. 

Box R: Did you rewrite or revise to a new indicator. If so what?

No. 

Box S: References:
Canadian Council of Forest Ministers. 1997. Criteria and Indicators of Sustainable Forest Management in Canada. Technical Report 1997. Canadian Forest Service, Ottawa, ON.

McConnell, L. 1995. National Forest Land Use Planning: The Legal Requirements and Cultural Needs of American Indians. In: Managing Forests to Meet People's Needs: Proceedings of the 1994 Society of American Foresters/Canadian Institute of Forestry Convention, Anchorage, AK, Sept. 18-22. Bethesda: Society of American Foresters, pp. 351-356. 

Miller, Ronald K. 1997. Southwest Woodlands: Cultural Uses of the "Forgotten Forest." Journal of Forestry 98(11):24-28. 

[For centuries, Native Americans of the Southwest have used woodland resources for a wide variety of practical and ceremonial uses. Current strategies focus on integrated management guided by tribal culture and priorities. Woodland areas are being managed for the production of fuelwood, posts and poles, pi-on nuts, and other traditional commodities. Nonconsumptive uses of the woodland are equally important and include ceremonial uses and areas set aside for wildlife habitat, recreation, and scenic beauty.]

National Aboriginal Forestry Association. 1993. Forest lands and resources for Aboriginal people: An intervenor submission to the Royal Commission on Aboriginal peoples.

National Aboriginal Forestry Association. 1996. Aboriginal forest-based ecological knowledge in Canada. 

Notzke, Claudia. 1994. Aboriginal peoples and natural resources in Canada. Captus University Publications.

USDA-FS. 1997. Forest Service National Resource Book on American Indian and Alaska Native Relations. FS-600. 

Walker, D.E. 1993. The Shoshone-Bannock: An Anthropological Reassessment. Northwest Anthropological Research Notes. Vol. 27(2):139-160.

Indicator – L1.Mechanisms exist for sharing the economic benefits derived from forest management 

Consultant's  Initials:

GSA
Source: 
CIFOR-BAG 

Identification No. in source: Use all refs:



1.2.1

Class:
Economic
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A:
Principle - Society accepts responsibility for sustainability.
Criterion - There is equitable access to and distribution of economic rents.
Indicator (Original Wording) - Mechanisms for sharing the benefits are seen as fair by local communities.
Indicator (Revised Wording) - Mechanisms exist for sharing the economic benefits derived from forest management.
Box B: Definition:

The sharing of economic benefits or “rent” involves the distribution of financial or economic benefits that result from the use of the resources.  Mechanisms for sharing benefits include such mechanisms as the technical distribution of economic rents among key actors, royalty payments, taxes, percentages of income paid to persons or transfers and contributions to communities that follow some agreed upon procedure.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


5



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences.

N/A

Box E:  Overlap:

CIFOR – ECON

C3.3, “Equitable distribution of economic rent”;

Box F: Geo-Political Scale:  
Global



North America



Intermountain West
X


Study area
X


Tenure
X


Site



Notes:

Does not apply above a scale with identifiable land tenure and/or political divisions.

Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Note: This classification does not apply to socioeconomic systems.

Box I: Underlying Concepts:

Following Ruitenbeek’s (1998) discussion, economic rent related to forestry management is typically divided among four key players: the owner of the forest resource (which can be either public or private sector), the manager or operator, the consumer, and local individuals and communities. The actual level of rent realized, and the division of rent among these players, depends on a large array of institutional, policy, legal and technical circumstances. For example, the royalty, fee or tax or market regime can have a significant effect on how much resource value is generated, and how much of it accrues to an owner. The manager, who may be responsible for any or all of logging, replanting, processing or marketing of the products, will typically enjoy a share of the rent or perhaps a subsidy.  Domestic consumers may also share in the rents through consumption subsidies. Rent shares to consumers are typically low, except in instances where entire forest stands have been turned over to communities to manage. Finally, local individuals or communities may be compensated through direct or transfer payments.

Box J: Relevance to Sustainable/Unsustainable Management :
The issues relating to sharing economic benefits, aside from the technical aspects of exactly who gets what and how much, arises from the intra-generational equity principle often found in discussions of sustainability (e.g., Ekins, et al, 1992; Selman, 1996).  This principle, generally stated, deems that all persons should have equal opportunity to benefit from the use of resources.  In this perspective, the mechanisms for sharing economic benefits are seen as pertinent to forest management sustainability.

Mechanisms for benefit sharing are also relevant from the perspective of justice, which forms a part of human well-being.  A greater perception of fairness of the mechanisms may inspire greater trust between the stakeholders, which has benefits including greater human well-being, less likelihood that local peoples will be comfortable continuing to engage in negotiations, and in being able to express their perspectives.  Fair distribution of benefits, which may be connected to higher levels of well-being, in some cases can contribute to less local impact on resources.

Box K: Measurement Methods :
The most straightforward method to determine the existence of benefit sharing mechanisms is simple tabulation.  Using a grid, types of benefit sharing mechanisms can be indicated for the various actors.  Grid cells without entries may indicate (but not necessarily) missed opportunities for benefit sharing.  The general grid with possible types of entries is shown below:

Benefit sharing grid.

Forest Actors
Receipts of Economic Rent
Transfers Out
Transfers In

Private Owners of forestland
Property Income; 

Proprietor Income
Yield tax; 

Property tax


Federal (Public) Owner of forestland
Property Income
Gross Receipts Sharing; 

Reforestation fund


State/Local Owner of forestland
Property Income
Endowment funds;

Reforestation fund


Forest Managers and Operators
Property Income;

Proprietor Income

Subsidies

Local Individuals
Proprietor Income; 

Employee Comp-ensation Income
Yield tax; 

Property tax; 

Income tax


Local Communities


Federal Gross Receipts Sharing;

State Endowment Funds; 

“In-Lieu” of property tax payments

Box L: Data Required :

See the benefits sharing grid above.

Box M: Data Used for the North American Test:

Benefit sharing grid for the study area.

Forest Actors
Receipts of Economic Rent
Transfers Out
Transfers In

Private (Industrial) Owners of forestland
Property and Proprietor Incomes from the sale of timber
Idaho state timber yield tax; 

Local property tax


Federal (FS and BLM) Owners of forestland
Property Incomes from the sale of timber and other forest products
Gross Receipts Sharing (25% of gross receipts disbursed to state and local governments); Reforestation fund (KV)


State/Local Owner of forestland
Property Incomes from the sale of timber and other forest products
Endowment funds (90% of gross receipts to various endowments); Reforestation fund (10% of gross receipts)


Forest Managers and Operators
Property and Proprietor Incomes from harvesting and processing operations



Local Individuals
Proprietor Income from the sale of timber and other forest products; 

Employee Comp-ensation income for labor services
Idaho state timber yield tax; 

Local property tax; Income taxes
Forestry Incentives Program; Reforestation cost-sharing programs.

Local Communities


Gross Receipts Sharing (25% of gross receipts disbursed to state and local governments); Endowment funds (90% of gross receipts to various endow-ments); 

Federal “Payments-In-Lieu” of property tax payments

Box N: Example Results: 
See the benefit sharing grid for the study area above.

Box O: Assessing the Practicality : 

The benefits sharing grid is a simple and concise method for addressing this indicator.

Box P: Assessing the Information Value :

The benefits sharing grid is a simple and concise method for addressing this indicator.  It has a high information content.

Box Q: Overall assessment : 
Accepted.

Strengths:

· The indicator is relatively easy to track over time;

· Generally low cost

· Gives a direct measure of benefit sharing mechanisms.

Weaknesses:

· Some mechanisms may be informal and not obvious.

Box R: Did you rewrite or revise to a new indicator. If so what?

The statement of this indicator was revised to “Mechanisms exist for sharing the economic benefits derived from forest management”.

Box S: References:

Ruitenbeek, H. Jack and Cynthia Cartier.  1998.   Rational Exploitations: Economic Criteria & Indicators for Sustainable Management of Tropical Forests.  CIFOR working paper, draft of April 1998.

Ekins, Paul, Mayer Hillman and Robert Hutchison  1992.  The Gaia Atlas of Green Economics.  Anchor Books, Doubleday.  New York.

Selman, P.  1996.  Local Sustainability:  Managing and Planning Ecologically Sound Places.  St. Martin’s Press, New York.

Appendix:
Please record your notes on evaluating the indicator here. 

 N/A

Indicator – L2. Management of NTFP reflects the interests and rights of local stakeholders 

Consultant's  Initials:

GSA
Source: 
CIFOR-BAG 

Identification No. in source: Use all refs:



2.2.5

Class:
Economic
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #



Box A:

Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator - Management of NTFP reflects the interests and rights of local stakeholders.
Box B: Definition:

The timber company has clear mechanisms of obtaining input, and the management plans clearly discuss NTFPs (Non-timber forest products) including relevant rights and responsibilities, and issues of NTFP sustainability.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


3








Sensitive?


2



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

N/A

Box E: Overlap:  
CIFOR – BAG:

B2, 1.1.4

CCFM:


J3, 6.1.1
M1, 5.4

Box F: Geo-Political Scale:
Global



North America



Intermountain West



Study area
X


Tenure
X


Site



Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

This classification does not apply to socioeconomic systems.

Box I:  Underlying Concepts:

Other indicators (e.g., J3, M1) adequately address concerns for NTFPs.  This indicator is redundant.

Box J: Relevance to Sustainable/Unsustainable Management:

None.

Box K: Measurement Methods: 
None.

Box L: Data Required:
None.

Box M: Data Used for the North American Test:

None.

Box N: Example Results: 

None.

Box O: Assessing the Practicality:
None.

Box P: Assessing the Information Value:
None.

Box Q: Overall assessment:
Rejected:

Weaknesses:

· Redundant indicator;

· Non-specific definition.

Box R: Did you rewrite or revise to a new indicator. If so what?

See indicators J3 and M1.

Box S: References
N/A

Appendix:
Please record your notes on evaluating the indicator here. 

N/A

Indicator – L3. Competitiveness of resource industries

Consultant's  Initials:

GSA
Source: 
CCFM 

Identification No. in source: Use all refs:



5.2

Class:
Economic
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

M6

Box A: 

Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator - Competitiveness of resource industries.
Box B: Definition:

Competitiveness is a measure of the ability of an industry to efficiently combine inputs (e.g., labor, capital and raw material) in producing and selling goods and services. Competitiveness is also influenced by institutional, social, cultural and regulatory regimes. For example, tax laws, trade policies, social policies (e.g., manpower training, education and health) and environmental regulations all have an impact on the competitiveness and performance of industries.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


2



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences.

N/A

Box E:  Overlap.  
CIFOR – ECON
:
C4.1.1, “Presence of economic rent”

Box F: Geo-Political Scale:  
Global
X


North America
X


Intermountain West
X


Study area
X


Tenure
X


Site



Box G: Indicator Characteristics:  
Diagnostic



Predictive



Both
X


Notes:
The indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

This classification does not apply to socioeconomic systems.

Box I: Underlying Concepts:

Although this indicator suggests useful measures, it is extremely general in its definition.  This is derived from the reclassification process used in the initial testing procedure.  The CCFM criterion “Competitiveness of resource industries” was reclassified as an indicator, along with its associated indicators 5.2.1, 5.2.2 and 5.2.3, all of which were removed from consideration.  As it stands, “Competitiveness of resource industries” cannot be considered an indicator but rather a general statement subsuming several non-applicable indicators.  However, the CIFOR-ECON indicator 4.1.1 “Presence of economic rent” does address the same issues as this indicator but in a more direct and succinct manner.  As a result, CIFOR-ECON 4.1.1 was proposed as a replacement indicator M6.

Box J: Relevance to Sustainable/Unsustainable Management:

None.

Box K: Measurement Methods: 
None.

Box L: Data Required:

None.

Box M: Data Used for the North American Test :

None.

Box N: Example Results: 
None.

Box O: Assessing the Practicality:
None.

Box P: Assessing the Information Value:
None.

Box Q: Overall assessment :
Rejected

Weaknesses:

· Non-specific definition.

· All associated indicators were deleted

Box R: Did you rewrite or revise to a new indicator. If so what?

See revised indicator M6, “Existence of economic rent: Total harvesting revenues exceed harvesting costs”.

Box S: References: 

N/A

Appendix:
Please record your notes on evaluating the indicator here. 
N/A

Indicator – L4.  Contribution to the national economy

Consultant's  Initials:

GSA
Source: 
CCFM 

Identification No. in source: Use all refs:



5.3

Class:
Economic
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #



Box A:
Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator - Contribution to the national economy.
Box B: Definition: 


This indicator encompasses various measures of how forest industries contribute to the national economy, including contributions to gross domestic products, total employment, and various efficiency indices.  

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


2


Useable?



2

Is it applicable to other areas/ecosystems? (robust)


3








Sensitive?


2



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences.

This indicator does not apply to different land tenures.

Box E:  Overlap: 
CCFM:


L8, 5.3.2

Box F: Geo-Political Scale:  
Global
X


North America
X


Intermountain West



Study area



Tenure



Site



Notes:

The indicator addresses contributions to national economies.  It could be applied at the continental and global scales.

Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes:

The indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

This classification does not apply to socioeconomic systems.

Box I:  Underlying Concepts:

This indicator applies to the national scale and is inappropriate for the scale of the forest management unit such as the study area.

Box J: Relevance to Sustainable/Unsustainable Management:
This indicator applies to the national scale and is inappropriate for the scale of the forest management unit such as the study area.

Box K: Measurement Methods: 
None.

Box L: Data Required:
None.

Box M: Data Used for the North American Test :

None.

Box N: Example Results: 
None.

Box O: Assessing the Practicality:
None.

Box P: Assessing the Information Value:
None.

Box Q: Overall assessment:

Rejected.

Weaknesses:

· Inappropriate scale.

· Non-specific definition.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References:

N/A

Appendix:
Please record your notes on evaluating the indicator here. 
N/A

Indicator – L5. Productive capacity

Consultant's  Initials:

GSA
Source: 
CCFM 

Identification No. in source: Use all refs:



5.1

Class:
Economic
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #



Box A: 

Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator - Productive capacity.
Box B: Definition: 

Productive capacity is a measure of the ability of the forest landbase to provide a flow of benefits to society. It applies to both timber and non-timber resources and is a key factor in assessing progress toward sustainable development.

Box C:  Attributes

Rate on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


2



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences.

N/A

Box E:  Overlap.  
CCFM:


E11, 5.1.2, 
E9, 5.1.1 
M2, 5.1.3, 

Box F: Geo-Political Scale:

Global
X


North America
X


Intermountain West
X


Study area
X


Tenure
X


Site
X


Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes:
The indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

This classification does not apply to socioeconomic systems.

Box I: Underlying Concepts:

Although this indicator suggests useful measures, it is extremely general in its definition.  This is derived from the reclassification process used in the initial testing procedure.  The CCFM criterion “Productive Capacity” was reclassified as an indicator, along with its associated indicators 5.1.2 (E11), 5.1.1 (E9) and 5.1.3 (M2).  As it stands, “Productive Capacity” cannot be considered an indicator but rather a general statement subsuming several indicators.  Since each of the related indicators was tested, “Productive Capacity” was not tested as an indicator itself.

Box J: Relevance to Sustainable/Unsustainable Management:

None.

Box K: Measurement Methods: 
None.

Box L: Data Required:
None.

Box M: Data Used for the North American Test :
None.

Box N: Example Results :
None.

Box O: Assessing the Practicality:

None.

Box P: Assessing the Information Value:
None.

Box Q: Overall assessment: 
Rejected

Weaknesses:

· Non-specific definition.

· All associated indicators were tested.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References 

N/A

Appendix:
Please record your notes on evaluating the indicator here. 
N/A

Indicator – L6. Opportunities exist for local and forest dependent people to get employment and training from forest companies 

Consultant's  Initials:

GSA
Source: 
CIFOR-BAG

Identification No. in source: Use all refs:



1.2.2

Class:
Economic
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

L8a

Box A: 

Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator - Opportunities exist for local and forest dependent people to get employment and training from forest companies.
Box B: Definition:

The forest companies will generate profits, or in other words economic benefits, from the resources by exploiting them.  These benefits may leave the community entirely with the company, or some may be shared with local peoples by means of the company explicitly making available employment opportunities.

Box C:  Attributes

Rate on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



2

Is it applicable to other areas/ecosystems? (robust)


3








Sensitive?


3



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences.

N/A

Box E:  Overlap:  
CIFOR – ECON
:
L8a, C3.1.4 “Employment of local population in forest management”

CCFM:


L8, 5.3.2

Box F: Geo-Political Scale:  
Global
X


North America
X


Intermountain West
X


Study area
X


Tenure
X


Site



Box G: Indicator Characteristics:  
Diagnostic



Predictive



Both
X


Notes:
Clearly the indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:

This classification does not apply to socioeconomic systems.

Box I: Underlying Concepts:

The utility of using local employment as an indicator is discussed related to indicator L8a.

Box J: Relevance to Sustainable/Unsustainable Management:
As stated by Colfer (1998), “If local people are employed by the company, then although they are losing some part of their local natural resources, they are at least gaining some economic benefits (although admittedly economic benefits are not a true “substitute” for natural resources).”

Box K: Measurement Methods:
Several methods could be used:

1. The percentage of timber company employees working in the local area who are drawn from the local community.

2. The percentages of all workers in the local area who work in forest-related industries and are also residents of the area.

3. The percentages of all workers in the local area who work directly in forest-related industries and indirectly in related industries and who are also residents of the area.

Box L: Data Required:

See the discussion related to measurement methods above.

Box M: Data Used for the North American Test:

No data were assembled for the North American Test since this indicator is redundant of indicator L8a.

Box N: Example Results:
No test was conducted for the North American Test since this indicator is redundant of indicator L8a.

Box O: Assessing the Practicality: 
The indicator is too specific in its scope, addressing only employment by timber companies.  For this reason, it is considered redundant to indicator L8a.

Box P: Assessing the Information Value:
The indicator is too specific in its scope, addressing only employment by timber companies.  For this reason, it is considered redundant to indicator L8a.

Box Q: Overall assessment:
Rejected.

Strengths:

· The indicator does address issues of local employment.

Weaknesses:

· The indicator is too specific in its scope, addressing only employment by timber companies;

· The indicator is redundant to indicator L8a.

Box R: Did you rewrite or revise to a new indicator. If so what?

The indicator is considered redundant to indicator L8a.

Box S: References :

Colfer, C.  1998.  In: Criteria & Indicator Resource Book.  CIFOR (draft).

Appendix:
Please record your notes on evaluating the indicator here. 
N/A

Indicator – L7. Wages and other benefits conform to national and/or ILO standards

Consultant's  Initials:

GSA
Source: 
CIFOR-BAG

Identification No. in source: Use all refs:



1.2.3

Class:
Economic
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A:

Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.

Indicator - Wages and other benefits conform to national and/or ILO standards.
Box B: Definition:

In cases where local people are employed in forest-related businesses operating in the local area, the level of wages and benefits, and other working conditions will influence the well-being of local people.  While national standards and International Labor Organization (ILO) standards are not infallible assurances of wages and benefits being “fair”, they do offer at least a basic reference point for a minimum level for “fair” compensation.

Box C:  Attributes

Rate on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


5



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences.

N/A 

Box E:  Overlap.  
CIFOR – BAG:

L1, 1.2.1 

CIFOR – ECON
:
C 3.3.3, “Estimated local forest-dweller rent capture”

Box F: Geo-Political Scale:  
Global
X


North America
X


Intermountain West
X


Study area
X


Tenure
X


Site



Box G: Indicator Characteristics.  
Diagnostic
X


Predictive



Both



Box H: Indicator Function. 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

This classification does not apply to socioeconomic systems.

Box I:  Underlying Concepts: 

As Ruitenbeek (1998) suggests, measuring economic rent can be complicated.  Related to forest management, it is typically divided among five key players: owners, managers, consumers, governments, and, local individuals and communities. The actual level of rent realized, and the division of rent among these players, depends on a large array of institutional, policy, legal and technical circumstances. The royalty, fee or tax regime can have a significant effect on how much resource value is generated, and how much of it accrues to each of the actors, such as wage payments to local individuals for labor services.  Comparing the rate at which local labor is compensated with national and/or ILO standards provides an indication of “fairness” related to the distribution of some of the economic rents associated with forest management.

Box J: Relevance to Sustainable/Unsustainable Management : 
Fair wages and benefits are relevant in two senses.  First, they are important from the perspective of justice, which relates to human well-being; human well-being, in turn, has been identified as forming a part of sustainability.  Second, a decent benefit and wage increases the actual economic well-being of the local people.  This is relevant because there is some evidence that the rural poor can be driven by the tenuous conditions of their existence to destructive resource management practices based on meeting immediate needs.  Conversely, increased economic well-being in such settings may decrease the impact on local resources, by increasing people’s security and their ability to take a long-term approach to resources.

Box K: Measurement Methods: 
The following steps are suggested:

· Compare details of wages and benefits from employment with ILO or national standards such as minimum wage rates;

· Compare wages and benefits from employment records with prevailing local wage rates;

The following measurement methods can be used:

· Use a scale of 1-10, taking into account whether national and/or ILO wage and benefit standards are met (suggested by CIFOR);

· Indicate local wages as a percent of national, ILO and/or local wage and benefit standards.

Box L: Data Required:

The data required includes:

· Local employee wages and benefits; 

· ILO, national and/or local wage and benefit standards.

Wage and benefit information should be readily available, as should ILO information.

Box M: Data Used for the North American Test :
Average wage per job data for the counties in the study area were obtained from the Regional Economic Information System (U.S. Department of Commerce, Bureau of Economic Analysis). Average wage per job data for forestry-related sectors (SIC 08 and 24) were obtained from IMPLAN (MIG, 1995).  Minimum wage rates were obtained from the U.S. Department of Labor.

Box N: Example Results: 
Forestry-Related Wage Rates Compared to Minimum and Local Average Wage Rates, 1995


[image: image38.wmf]Forestry-Related Wage Rates Compared to Minimum and 

Local Average Wages

0%

100%

200%

300%

400%

500%

600%

Ada

Adams

Boise

Elmore

Gem

Valley

Washington

Counties in the Study Area

Percent

% of Minimum Wage

% of Local Average Wage


Box O: Assessing the Practicality: 

National and ILO standards are intended only to reflect the minimum appropriate wage, and thus in some cases their use as an indicator may not correspond with what the employees or the community perceive as “fair”, especially vis-à-vis the size of profits potentially made by timber companies. 

In a practical sense, the application of this indicator in the North American test is rather insensitive to wage variations. The existence of mandatory minimum wage laws in the U.S. makes it unlikely that wage payments below the minimum will occur.  Comparing forestry-related wage rates to prevailing local average wage rates gives a comparison for “fairness” with respect to contemporary workers.

Box P: Assessing the Information Value:
The indicator is a proxy for the fairness in the distribution of economic rent, in this case the distribution of rent to local workers as compensation for labor services.

Box Q: Overall assessment:
Accepted

Strengths:

1. It is relatively easy, inexpensive indicator to measure.

2. Indicates direct comparison of fairness.

Weaknesses:

1. National and ILO standards are intended only to reflect the minimum appropriate wage, and thus in some cases their use as an indicator may not correspond with what the employees or the community perceive as “fair”, especially vis-à-vis the size of profits potentially made by timber companies. 

2. The existence of mandatory minimum wage laws in the U.S. makes it unlikely that wage payments below the minimum will occur.  This makes the indicator relatively insensitive in this particular application.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References: 

Colfer, Carol J. Pierce, R. Prahbu and E. Wollenberg.  1995.  Principles, Criteria and Indicators:  Applying Ockham’s Razor to the People-Forestry Link.  CIFOR Working Paper No. 8.  CIFOR, Bogor, Indonesia.

MIG, Inc. (Minnesota IMPLAN Group, Inc), IMPLAN System (1995 data and software), 1940 South Greeley Street, Suite 101, Stillwater, MN 55082, www.implan.com, 1997.

U.S. Dept. of Commerce, Bureau of Economic Analysis.  1997.  Regional Economic Information System, CD ROM.  U.S. Government Printing Office, Washington DC.

US Department of Commerce.  1987.  Standard Industrial Classification (SIC) Manual.  U.S. Government Printing Office, Washington DC.

US Dept of Labor.  1998.   History of Changes in the Minimum Wage, http://www.dol.gov/dol/esa/public/minwage/chart.htm

Prahbu, R., C. J. P. Colfer, P. Wenkateswarlu, Lay Cheng Tan, R. Soekmadi, and E. Wollenberg.  1996.  Testing Criteria and Indicators for the Sustainable Management of Forests: Phase 1 Final Report.  CIFOR, Bogor, Indonesia.

Ruitenbeek, H. Jack and Cynthia Cartier.  1998.   Rational Exploitations: Economic Criteria & Indicators for Sustainable Management of Tropical Forests.  CIFOR working paper, draft of April 1998.

Appendix:
Please record your notes on evaluating the indicator here. 

N/A

Indicator – L8. Total employment in all forest-related sectors

Consultant's  Initials:

GSA
Source: 
CCFM

Identification No. in source: Use all refs:



5.3.2

Class:
Economic
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

L8a

Box A:
Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator - Total employment in all forest-related sectors.
Box B: Definition:

Total direct national employment in the forest products industries (Canadian Council of Forest Ministers, 1997).

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


5



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences.

This indicator does not apply to different land tenures since it is a summary measure of all forestry-related employment regardless of tenure or institutional status.

Box E: Overlap: 
CIFOR – BAG:

L6, 1.2.2

CIFOR – ECON:
C3.1.4, “Employment of local population in forest management”

CCFM:


L4, 5.3

L9, 6.3.1
L10, 6.3.2

Box F: Geo-Political Scale: 

Global
X


North America
X


Intermountain West
X


Study area



Tenure



Site



Notes:

This indicator measures total national employment in forest-related sectors.  This is not likely to be relevant at the forest management unit level.

Box G: Indicator Characteristics:  
Diagnostic



Predictive



Both
X


Notes:
Clearly the indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

This classification does not apply to socioeconomic systems.

Box I: Underlying Concepts:

The indicator measures national employment in forestry-related sectors as a proxy for the productive efficiency of the industry.  At the scale of the forest management unit, this indicator is too gross to provide anything more than a context within which the performance of local industries can be examined.   

Box J: Relevance to Sustainable/Unsustainable Management:
While the assessment of employment in forestry-related sectors can be a useful indicator of sustainability, it is more appropriate to measure local employment related to local forest management rather than to use a national scale.

Box K: Measurement Methods:
The indicator is not accepted because of inappropriate scale.  No measurement methods were assessed.

Box L: Data Required:
The indicator is not accepted because of inappropriate scale.  No data requirements were assessed.

Box M: Data Used for the North American Test:
The indicator is not accepted because of inappropriate scale.  No test was conducted.

Box N: Example Results:
The indicator is not accepted because of inappropriate scale.  No test was conducted

Box O: Assessing the Practicality:
The indicator is not accepted because of inappropriate scale.  No test was conducted

Box P: Assessing the Information Value: 
The indicator is not accepted because of inappropriate scale.  No test was conducted

Box Q: Overall assessment:
Rejected. The indicator is uses an inappropriate scale.  

Box R: Did you rewrite or revise to a new indicator. If so what?

The indicator was revised to the CIFOR-ECON 3.1.4 (L8a) “Employment of local population in forest management”.

Box S: References: 

Canadian Council of Forest Ministers.  1997. Criteria and Indicators of Sustainable Forest Management in Canada. Technical Report.  Natural Resources Canada, Canadian Forestry Service, Ottawa, Canada.  Fo75-3/6-1997E. 

Appendix:
Please record your notes on evaluating the indicator here. 

The national scale is inappropriate at the forest management unit level.

Indicator – L8a. Employment of local population in forest management

Consultant's  Initials:

GSA
Source: 
CIFOR-ECON

Identification No. in source: Use all refs:



C3.1.4

Class:
Economic
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator – Employment of local population in forest management.
Box B: Definition: 

The trend in total local employment in the forest-related sectors.  

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


5



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences.

This indicator does not apply to different land tenures since it is a summary measure of all forestry-related employment regardless of tenure or institutional status.

Box E: Overlap: 
CIFOR – BAG:

L6, 1.2.2 

CCFM:


L4, 5.3

L8, 5.3.2
L9, 6.3.1
L10, 6.3.2

Box F: Geo-Political Scale:  
Global
X


North America
X


Intermountain West
X


Study area
X


Tenure



Site



Box G: Indicator Characteristics:  
Diagnostic



Predictive



Both
X


Notes:
Clearly the indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

This classification does not apply to socioeconomic systems.

Box I: Underlying Concepts: 

As described by Ruitenbeek (1998), employment is often regarded as one of the most critical dimensions and indicators of economic equity: it provides a key measure of local participation in forest management, and points to local income generation. Some argue that, if one employs more local labor, then it is more likely that forest management will be sustainable as local dwellers have a long-term interest in the land-base.  But obtaining and interpreting employment information is not without difficulty.  As with many employment indicators, simple employment numbers paint only a partial picture.  People now speak, for example, of ‘good jobs’ and ‘bad jobs’: good jobs are those that provide sustainable income and a workers’ voice in management decisions, while building the character of the worker.  Bad jobs may provide income, but they degrade the worker. Some will argue, for example, that the proliferation of fast-food outlets we see in industrialized and developing nations generate mainly ‘bad jobs.’  So which is more equitable? A high paying job in an unsustainably managed industry? Or a low paying job in a sustainably managed forest? No clear answer can be given to this query. Perhaps all one can say is that both of these situations are preferable to no jobs at all, which is why many criteria simply look to improve local employment opportunities and local participation rates.

Box J: Relevance to Sustainable/Unsustainable Management:

Focusing on the employment of local labor, aside from the technical issue of defining “local”, arises from the subsidiarity principle often found in discussions of sustainability (e.g., Ekins, et al, 1992; Selman, 1996).  This principle, generally stated, deems that decision making in society should be located at the lowest appropriate level.  In other words, decentralization should prevail so that decisions can be made by and for the communities and individuals most affected, with higher level organizations being “subsidiary“ to lower ones.  In this perspective, local employment issues are seen as more pertinent to forest management than broader scale economic conditions.

Box K: Measurement Methods :
The measurement methods for this indicator, while relatively straightforward, do span a range of choices dealing with the definition of “local”, “forestry-related” sectors and whether direct employment only is measured or if indirect employment is considered as well.  These measurement choices are summarized in the following table.


Timber and Wood Sectors Only
All Forest-Related Sectors

“Local” Scale
Direct Employment
Direct & Indirect Employment
Direct Employment
Direct & Indirect Employment

Regional (Group of counties)
A1
C1
B1
D1

Individual Counties
A2
C2
B2
D2

Individual Communities
A3
C3
B3
D3

Measurement methods, Type A.

These measurement methods all interpret forestry-related sectors to be the timber and wood processing industries, and only direct employment in these sectors is considered.  The definition for “local” can vary from a single group of counties covering the study area, to the individual counties within the study area, to individual communities within the study area.

Specific measurement methods would involve:

· For regional or county scale, consult the REIS system (US Department of Commerce, Bureau of Economic Analysis) or IMPLAN county data to obtain employment for the SIC 08 and 24 sectors as well as federal and state employment in forest operations.

· For community-level scale, while the same kind of information is desired, it is likely that the data would have to be obtained from private sources.  In the study area, for example, a study similar to the McKetta and Robison (1996) could be commissioned or IMPLAN data could be obtained from MIG, Inc. for various 5-digit ZIP code areas corresponding to communities.

· If there is concern that local (or “place of residence”) employment may be different that reported employment (at “place of work”) due to commuting, the REIS “commuting adjustment factor” can be applied or explicit commuting patterns could be estimated as in McKetta and Robison (1996).

Measurement methods, Type B.

These measurement methods all interpret forestry-related sectors to include, besides the timber and wood processing industries, industries affected by rangeland forage grazing (e.g., SIC 02 Livestock Operations) and service sectors catering to the expenditures of recreation and tourism visitors to the study area such as lodging, food and transportation businesses.  Again, only direct employment in these sectors is considered.  The definition for “local” can vary from a single group of counties covering the study area, to the individual counties within the study area, to individual communities within the study area.

Specific measurement methods would involve:

· For regional or county scale, consult the REIS system (US Department of Commerce, Bureau of Economic Analysis) or IMPLAN county data to obtain employment for the SIC 08 and 24 sectors, range-fed cattle operations (SIC 02), and lodging, food and transportation businesses, as well as federal and state employment in forest, rangeland and recreation operations.

· For community-level scale, while the same kind of information is desired, it is likely that the data would have to be obtained from private sources.  In the study area, for example, a study similar to the McKetta and Robison (1996) could be commissioned or IMPLAN data could be obtained from MIG, Inc. for various 5-digit ZIP code areas corresponding to communities.

· If there is concern that local (or “place of residence”) employment may be different that reported employment (at “place of work”) due to commuting, the REIS “commuting adjustment factor” can be applied or explicit commuting patterns could be estimated as in Robison, et al (1996)

Measurement methods, Type C.

These measurement methods all interpret forestry-related sectors to be the timber and wood processing industries, and both direct and indirect employment in these sectors is considered.  The definition for “local” can vary from a single group of counties covering the study area, to the individual counties within the study area, to individual communities within the study area.

Specific measurement methods would involve:

· For regional or county scale, consult the REIS system (US Department of Commerce, Bureau of Economic Analysis) or IMPLAN county data to obtain direct employment for the SIC 08 and 24 sectors as well as federal and state employment in forest operations.

· For community-level scale, while the same kind of information is desired, it is likely that the data would have to be obtained from private sources.  In the study area, for example, a study similar to the McKetta and Robison (1996) could be commissioned or IMPLAN data could be obtained from MIG, Inc. for various 5-digit ZIP code areas corresponding to communities.

· Some type of economic multiplier model is required to estimate the indirect employment.  Models such as those constructed with IMPLAN (MIG, Inc., 1996) or Robison, et al (1996) would serve well for this purpose.

Measurement methods, Type D.

These measurement methods all interpret forestry-related sectors to include, besides the timber and wood processing industries, industries affected by rangeland forage grazing (e.g., SIC 02 Livestock Operations) and service sectors catering to the expenditures of recreation and tourism visitors to the study area such as lodging, food and transportation businesses.  Again, both direct and indirect employment in these sectors is considered.  The definition for “local” can vary from a single group of counties covering the study area, to the individual counties within the study area, to individual communities within the study area.

Specific measurement methods would involve:

· For regional or county scale, consult the REIS system (US Department of Commerce, Bureau of Economic Analysis) or IMPLAN county data to obtain employment for the SIC 08 and 24 sectors, range-fed cattle operations (SIC 02), and lodging, food and transportation businesses, as well as federal and state employment in forest, rangeland and recreation operations.

· For community-level scale, while the same kind of information is desired, it is likely that the data would have to be obtained from private sources.  In the study area, for example, a study similar to the McKetta and Robison (1996) could be commissioned or IMPLAN data could be obtained from MIG, Inc. for various 5-digit ZIP code areas corresponding to communities.

· Some type of economic multiplier model is required to estimate the indirect employment.  Models such as those constructed with IMPLAN (MIG, Inc., 1996) or Robison, et al (1996)) would serve well for this purpose.

Box L: Data Required:
Obtaining data on employment by industrial sector at various scales may be problematic.  For example, in the United States, the U.S. Department of Commerce’s Regional Economic Information System (REIS) includes time series information on employment at the state and county level, but includes no information at any lower scales such as individual communities (the complete time series for the US is available for $35 on CD).  The highest level of industrial detail at which employment information in REIS is reported is 2-digit SIC (approximately 80 industry groups).  Further, REIS reporting is subject to “non-disclosure” rules that prevent reporting statistics in such a way that information for individual businesses could be identified.  As a result, information on employment for small counties is often incomplete, particularly with respect to forestry-related sectors.  Information from the U.S. Bureau of Census is more complete, but is only compiled every ten years.  Employment statistics are compiled by state governments as a way to track unemployment insurance collections (referred to as ES-202 programs).  This information is highly specific, indicating employment in each firm (i.e., far more detailed than 4-digit NASIC).  ES-202 data does not, however, include sole proprietorships and self-employed persons, and so it is incomplete.  Further, ES-202 data is also subject to non-disclosure rules, and is usually unavailable for analytical purposes unless grouped and reported in a manner similar to the REIS data.  Private sources of economic information can be very complete and comprehensive, but clearly more costly.  For example the IMPLAN system (MIG, Inc., 1996) includes information for all U.S. states and counties with employment reported at the 4-digit SIC.  These data sets are not subject to non-disclosure rules, and as a result are complete.  Data availability in Canada and Mexico are probably similar or more restricted.

Economic multiplier models used to estimate the indirect employment component of some measurement methods can also be considered “data”. Models such as those constructed with IMPLAN (MIG, Inc., 1996) or Robison, et al (1996) would serve well for this purpose.
Box M: Data Used for the North American Test: 
Data for the test were extracted from the IMPLAN system database (MIG, Inc., 1995) for the counties within the study area.

Box N: Example Results:
Direct employment in forestry-related sectors, by county, for selected years (Measurement Method A2).
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Box O: Assessing the Practicality:
The indicator is relatively easy to track over time for generally low cost, subject to some of the data availability restrictions depending upon the measurement method selected, as noted above.

Box P: Assessing the Information Value:
The information content is extremely good, if it is presumed that the employment of local labor will make it more likely that forest management will be sustainable because local people will have a long-term interest in the land-base.

Box Q: Overall assessment:
Accepted.

Strengths:

· The indicator is relatively easy to track over time;

· Generally low cost, subject to some of the data availability restrictions noted above;

· Gives a direct measure of local participation in employment.

Weaknesses:

· Data availability can be problematic.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References:
MIG, Inc. (Minnesota IMPLAN Group, Inc), IMPLAN System (1995 data and software), 1940 South Greeley Street, Suite 101, Stillwater, MN 55082, www.implan.com, 1997.

Ekins, Paul, Mayer Hillman and Robert Hutchison  1992.  The Gaia Atlas of Green Economics.  Anchor Books, Doubleday.  New York.

Selman, Paul.  1996.  Local Sustainability:  Managing and Planning Ecologically Sound Places.  St. Martin’s Press, New York.

U.S. Dept. of Commerce, Bureau of Economic Analysis.  1997.  Regional Economic Information System, CD ROM.  U.S. Government Printing Office, Washington DC.

US Department of Commerce.  1987.  Standard Industrial Classification (SIC) Manual.  U.S. Government Printing Office, Washington DC.

Robison, M. Henry, Charles W. McKetta, and Steven S. Peterson.  1996.  A Study of the Effects of Changing Federal Timber Policies on Rural Communities in Northcentral Idaho.  University of Idaho.
Appendix:
Please record your notes on evaluating the indicator here. 

N/A

Indicator – L9. Number of communities with a significant forestry component in the economic base

Consultant's  Initials:

GSA
Source: 
CCFM

Identification No. in source: Use all refs:



6.3.1

Class:
Economic
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator – Number of communities with a significant forestry component in the economic base.
Box B: Definition: 

The indicator measures the number of communities with a significant forestry component (heavily or moderately forest dependent) in the economic base.  Communities are heavily forest dependent if more than 50% of the economic base employment is accounted for by forest industries, and moderately forest dependent if they rely on the forestry sector for 10-50% of their economic base.  The economic base is simply defined as total employment in the community, stratified into forestry and non-forestry sectors.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences.

This indicator applies to a small regional economy (e.g., a).  It does not differentiate among landowners, but rather classifies business activities with respect to their relationship to forestry and their inclusion in the economic base.

Box E: Overlap:  
CIFOR – BAG:

L6, 1.2.2

CIFOR – ECON:
C3.1.4, “Employment of local population in forest management”;

CCFM:


L8a, 5.3.2 (as revised), “Employment of local population in forest 

management”;

Box F: Geo-Political Scale: 
Global



North America



Intermountain West



Study area
X


Tenure



Site



Notes:

This indicator is applied to human communities, which are included within the Study Area

Box G: Indicator Characteristics: 

Diagnostic



Predictive



Both
X


Notes:
Clearly the indicator is diagnostic, but could also have predictive capability if time series trends are examined. 

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

This classification does not apply to socioeconomic systems.

Box I: Underlying Concepts:

As described by the Canadian Forest Service (1997), often, small forest-dependent communities face challenges that more diversified communities do not.  For example, they are more vulnerable to short-term changes in product prices and to longer-term changes in the structure of their industry.  Often their prosperity depends on the financial performance of a few firms.  If a firm becomes unprofitable or technologically out of date, it may fail, leaving few other job possibilities for local residents.  Also, poor management of the local resource base can threaten the long-term survival of the community.  If the resource becomes depleted, the industry supporting the community will leave, seeking new sources of raw material.  Small, undiversified rural communities also tend to be less able to adapt or respond to economic change.  Globalization, urbanization and the “new economy” generally favor urban economies and structures.

The indicator draws from several theoretical premises relating resources to economic development, many of which are summarized by Rasker (1995).  

Box J: Relevance to Sustainable/Unsustainable Management :

This indicator implies relationships between sustainable forestry and economies that are functionally dependent upon forest outputs of goods and services.  It is not entirely clear what these relationships are.  The most likely hypothesis is that the greater the economic dependence of a community upon forestry, or the greater the proportion of communities that are economically dependent upon forestry, the more likely it is that forests have sustainable management. For example, as people’s security is increased, their ability to take a long-term approach to resources is enhanced.  Even so, the lack of clear cause-effect relationships between sustainable forest management and economic conditions of communities makes this premise debatable.  Highly dependent economies may well be associated with unsustainably managed forests.  In any event, there is probably at least a weak positive correlation between an economy with numerous substantial linkages to a forest and the sustainable management of that forest.  The difference lies in not only the magnitude of dependence (e.g., the percent of total employment) but also the number of ways in which the economy is dependent (e.g., for timber products, recreational opportunities, water, forage for grazing, and non-traditional forest products).

Box K: Measurement Methods :
There is no explicit measurement indicating the relationship between the forest dependence of communities and sustainable forestry.
The measurement methods for this indicator, while relatively straightforward, do span a range of choices dealing with the definition “forestry-related” sectors and whether direct employment only is measured or if indirect employment is considered as well.  These measurement choices are a subset of those applied to indicator L8a and are summarized in the following table.


Timber and Wood Sectors Only
All Forest-Related Sectors

“Local” Scale
Direct Employment
Direct & Indirect Employment
Direct Employment
Direct & Indirect Employment

Individual Communities


A3
C3
B3
D3

Measurement method A3.

This measurement method interprets forestry-related sectors to be the timber and wood processing industries, and only direct employment in these sectors is considered. 

Specific measurement methods would involve:

· Employment information for communities is stratified into two categories: forestry-related and all other.  Forestry-related industries most likely include Standard Industrial Classification (SIC) industries 08 (Forestry) and 2400 (Wood Processing) and perhaps 2600 (Wood Manufacturing).  In the study area, for example, a study similar to the McKetta and Robison (1996) could be commissioned or IMPLAN data could be obtained from MIG, Inc. for various 5-digit ZIP code areas corresponding to communities.

· If there is concern that local (or “place of residence”) employment may be different that reported employment (at “place of work”) due to commuting, the REIS “commuting adjustment factor” can be applied or explicit commuting patterns could be estimated as in McKetta and Robison (1996).

· The percent of total community employment accounted for by the forestry-related sectors is tallied for each community.
· The number of communities with dependency percentages of greater than 50% are deemed heavily dependent and those with percentages between 10 and 50% are moderately dependent.
Measurement method B3.

These measurement methods all interpret forestry-related sectors to include, besides the timber and wood processing industries, industries affected by rangeland forage grazing (e.g., SIC 02 Livestock Operations) and service sectors catering to the expenditures of recreation and tourism visitors to the study area such as lodging, food and transportation businesses.  Again, only direct employment in these sectors is considered. 

Specific measurement methods would involve:

· Employment information for communities is stratified into two categories: forestry-related and all other. Forestry-related industries most likely include SIC 08 and 24 sectors, range-fed cattle operations (SIC 02), and lodging, food and transportation businesses, as well as federal and state employment in forest, rangeland and recreation operations.

· A study similar to the McKetta and Robison (1996) could be commissioned or IMPLAN data could be obtained from MIG, Inc. for various 5-digit ZIP code areas corresponding to communities.

· If there is concern that local (or “place of residence”) employment may be different that reported employment (at “place of work”) due to commuting, the REIS “commuting adjustment factor” can be applied or explicit commuting patterns could be estimated as in Robison, et al (1996)

· The percent of total community employment accounted for by the forestry-related sectors is tallied for each community.
· The number of communities with dependency percentages of greater than 50% are deemed heavily dependent and those with percentages between 10 and 50% are moderately dependent.
Measurement method C3.

This measurement method interprets forestry-related sectors to be the timber and wood processing industries, and both direct and indirect employment in these sectors is considered.  

Specific measurement methods would involve:

· Employment information for communities is stratified into two categories: forestry-related and all other.  Forestry-related industries most likely include Standard Industrial Classification (SIC) industries 08 (Forestry) and 2400 (Wood Processing) and perhaps 2600 (Wood Manufacturing.  In the study area, for example, a study similar to the McKetta and Robison (1996) could be commissioned or IMPLAN data could be obtained from MIG, Inc. for various 5-digit ZIP code areas corresponding to communities.

· Some type of economic multiplier model is required to estimate the indirect employment.  Models such as those constructed with IMPLAN (MIG, Inc., 1996) or Robison, et al (1996) would serve well for this purpose.

· The percent of total community employment accounted for by the forestry-related sectors is tallied for each community.
· The number of communities with dependency percentages of greater than 50% are deemed heavily dependent and those with percentages between 10 and 50% are moderately dependent.
Measurement methods D3.

This measurement method interprets forestry-related sectors to include, besides the timber and wood processing industries, industries affected by rangeland forage grazing (e.g., SIC 02 Livestock Operations) and service sectors catering to the expenditures of recreation and tourism visitors to the study area such as lodging, food and transportation businesses.  Again, both direct and indirect employment in these sectors is considered. 

Specific measurement methods would involve:

· Employment information for communities is stratified into two categories: forestry-related and all other. Forestry-related industries most likely include SIC 08 and 24 sectors, range-fed cattle operations (SIC 02), and lodging, food and transportation businesses, as well as federal and state employment in forest, rangeland and recreation operations..  In the study area, for example, a study similar to the McKetta and Robison (1996) could be commissioned or IMPLAN data could be obtained from MIG, Inc. for various 5-digit ZIP code areas corresponding to communities.

· Some type of economic multiplier model is required to estimate the indirect employment.  Models such as those constructed with IMPLAN (MIG, Inc., 1996) or Robison, et al (1996)) would serve well for this purpose.

· The percent of total community employment accounted for by the forestry-related sectors is tallied for each community.
· The number of communities with dependency percentages of greater than 50% are deemed heavily dependent and those with percentages between 10 and 50% are moderately dependent.
Box L: Data Required: 
The statement of the indicator “Number of communities with a significant forestry component (heavily or moderately forest dependent) in the economic base” requires definition and data for four concepts:  “community”, “significance”, “forestry component” and “economic base”.

Obtaining data on employment by industrial sector at various scales may be problematic.  For example, in the United States, the U.S. Department of Commerce’s Regional Economic Information System (REIS) includes time series information on employment at the state and county level, but includes no information at any lower scales such as individual communities (the complete time series for the US is available for $35 on CD).  The highest level of industrial detail at which employment information in REIS is reported is 2-digit SIC (approximately 80 industry groups).  Further, REIS reporting is subject to “non-disclosure” rules that prevent reporting statistics in such a way that information for individual businesses could be identified.  As a result, information on employment for small counties is often incomplete, particularly with respect to forestry-related sectors.  Information from the U.S. Bureau of Census is more complete, but is only compiled every ten years.  Employment statistics are compiled by state governments as a way to track unemployment insurance collections (referred to as ES-202 programs).  This information is highly specific, indicating employment in each firm (i.e., far more detailed than 4-digit NASIC).  ES-202 data does not, however, include sole proprietorships and self-employed persons, and so it is incomplete.  Further, ES-202 data is also subject to non-disclosure rules, and is usually unavailable for analytical purposes unless grouped and reported in a manner similar to the REIS data.  Private sources of economic information can be very complete and comprehensive, but clearly more costly.  For example the IMPLAN system (MIG, Inc., 1996) includes information for all U.S. states and counties with employment reported at the 4-digit SIC.  These data sets are not subject to non-disclosure rules, and as a result are complete.  Data availability in Canada and Mexico are probably similar or more restricted.

Economic multiplier models used to estimate the indirect employment component of some measurement methods can also be considered “data”. Models such as those constructed with IMPLAN (MIG, Inc., 1996) or Robison, et al (1996) would serve well for this purpose.
Box M: Data Used for the North American Test: 
A test of this indicator was not applied to the study area.  Data on employment in forestry-related sectors is not presently available although the Payette National Forest has commissioned a study to assemble this information.  For testing purposes, the indicator was evaluated for the counties in the study area rather than individual communities.

Box N: Example Results :
Dependency based upon direct employment in forestry-related sectors, by county (Measurement Method A3 using county rather than community data).
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Box O: Assessing the Practicality : 

This indicator can be relatively easily tracked over time given the availability of community-level economic information.  

Box P: Assessing the Information Value:  
The indicator can provide useful information for managers and stakeholders on the extent and degree of forest dependence among communities.  The extent to which it conveys information about the relationship of economic conditions to sustainable forestry is suspect.

Box Q: Overall assessment : 
Accepted -

Strengths:

1.
It is a relatively easy, inexpensive indicator to measure.

2. 
Indicates direct relevance of community employment to forest management

Weaknesses:

1. The relationship between community economic dependence and sustainable forest management is unknown.

2. The indicator is very little different than indicator L8a “Employment of local population in forest management”.  This indicator simply computes percentages based on the data in indicator L8a, enumerating the number of areas falling into various strata.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.
Box S: References: 

Canadian Council of Forest Ministers; Natural Resources Canada, Canadian Forest Service, Headquarters, Ottawa, Ont. 1992.  National Forest Strategy. Sustainable forests: A Canadian commitment.
Canadian Forest Service.  1997.  The State of Canada’s Forests: Learning from History. Natural Resources Canada, Canadian Forest Service, Headquarters, Ottawa, Ont.

U.S. Dept. of Commerce, Bureau of Economic Analysis.  1997.  Regional Economic Information System, CD ROM.  U.S. Government Printing Office, Washington DC.

US Department of Commerce.  1987.  Standard Industrial Classification (SIC) Manual.  U.S. Government Printing Office, Washington DC.

Robison, M. Henry, Charles W. McKetta, and Steven S. Peterson.  1996.  A Study of the Effects of Changing Federal Timber Policies on Rural Communities in Northcentral Idaho.  University of Idaho.
Rasker, Ray.  1995.  A New Home on the Range:  Economic Realities in the Columbia River Basin.  The Wilderness Society.

MIG, Inc. (Minnesota IMPLAN Group, Inc), IMPLAN System (1995 data and software), 1940 South Greeley Street, Suite 101, Stillwater, MN 55082, www.implan.com, 1997.

Appendix:
Please record your notes on evaluating the indicator here. 
Using a simple measure of economic dependence doesn’t seem to indicate the relationship between sustainable forest ecosystems (sustainable forest management) and the economic well being of people and communities.  True, people may be employed as a result of forest operations, perhaps even most people in a community, but does this imply sustainable forest management?  It seems like the more dependent people are on the forest for their economic livelihood, and the more ways in which they are dependent, and the extent to which forest product processing is integrated into the economy, the more likely it is that they will insist on sustainable management of the forest.

Indicator – L10. Index of the diversity of the industrial base

Consultant's  Initials:

GSA
Source: 
CCFM

Identification No. in source: Use all refs:



6.3.2

Class:
Economic
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #



Box A: 

Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator – Index of the diversity of the industrial base.
Box B: Definition: 

The indicator is the percent of communities having a significant forestry component (heavily or moderately forest dependent) and where: (a) there is primary reliance on forestry (forestry dependent); (b) where another sector makes up at least 10% of the employment along with forestry dependence (dual sector dependent); or (c) where there is employment diversity in reliance in addition to forestry. Communities are heavily forest dependent if more than 50% of the economic base employment is accounted for by forest industries, and moderately forest dependent if they rely on the forestry sector for 10-50% of their economic base.  The economic base is simply defined as total employment in the community, stratified into forestry and non-forestry sectors.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences.

N/A

Box E:  Overlap: 
CIFOR:


L6, 1.2.2 

CIFOR – BAG:

C3.1.4 

CCFM:


L8a, 5.3.2 (revised), “Employment of local population in forest 

management”;

L9, 6.3.1

Box F: Geo-Political Scale:  
Global



North America



Intermountain West



Study area
X


Tenure



Site



Notes:

This indicator is applied to human communities, which are included within the Study Area

Box G: Indicator Characteristics.  
Diagnostic



Predictive



Both
X


Notes:
Clearly the indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I: Underlying Concepts: 

This indicator differs from indicators L8a and L9 only by measuring the set of communities on a percentage basis rather than a count.  It adds little beyond the contributions of L8a and L9.

Box J: Relevance to Sustainable/Unsustainable Management :

See indicators L8a and L9.

Box K: Measurement Methods: 
See indicators L8a and L9.

Box L: Data Required:
See indicators L8a and L9.

Box M: Data Used for the North American Test : 
See indicators L8a and L9.

Box N: Example Results : 
See indicators L8a and L9.

Box O: Assessing the Practicality: 

See indicators L8a and L9.

Box P: Assessing the Information Value :

See indicators L8a and L9.

Box Q: Overall assessment: 
Rejected

Strengths:

1.
It is relatively easy, inexpensive indicator to measure.

2.
Indicates direct relevance of community employment to forest management

Weaknesses:

1.
Is redundant to indicators L8a and L9.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References: 

See indicators L8a and L9.

Appendix:
Please record your notes on evaluating the indicator here: 

N/A
Indicator – L11. Diversity of forest use at the community level

Consultant's  Initials:

GSA
Source: 
CCFM

Identification No. in source: Use all refs:



6.3.3

Class:
Economic
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #



Box A: 

Principle - Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator - Diversity of forest use at the community level.
Box B: Definition: 

The source document (CCFM, 1996) does not define this indicator.  From the description, the intent or meaning is not obvious.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


1


Useable?



1

Is it applicable to other areas/ecosystems? (robust)


1








Sensitive?


1



Easy to detect, record and interpret? 


1








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences.

N/A

Box E:  Overlap:

None

Box F: Geo-Political Scale:  
Global



North America



Intermountain West



Study area



Tenure



Site



Notes:

The definition of the indicator is unknown, which makes its assessment impossible.

Box G: Indicator Characteristics.  
Diagnostic



Predictive



Both



Notes:
The definition of the indicator is unknown, which makes its assessment impossible.

Box H: Indicator Function. 

Structure



Function/Process



Composition



Perturbation



Not Applicable



Notes:  

The definition of the indicator is unknown, which makes its assessment impossible.

Box I:  Underlying Concepts: 

The definition of the indicator is unknown, which makes its assessment impossible.

Box J: Relevance to Sustainable/Unsustainable Management :

The definition of the indicator is unknown, which makes its assessment impossible.

Box K: Measurement Methods: 
None.

Box L: Data Required:

None.

Box M: Data Used for the North American Test : 
None.

Box N: Example Results:

None.

Box O: Assessing the Practicality:
The definition of the indicator is unknown, which makes its assessment impossible.

Box P: Assessing the Information Value:

None.

Box Q: Overall assessment : 
Rejected

Weaknesses:

· No definition.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References:

N/A

Appendix:
Please record your notes on evaluating the indicator here. 

N/A
Indicator - M1. Non-timber values

Consultant's  Initials:

GSA
Source: 
CCFM 

Identification No. in source: Use all refs:



5.4

Class:
Economic
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #



Box A:
Principle – Yield and Quality of Forest Goods and Services are Sustainable
Criterion- Forest management is socially efficient.
Indicator - Non-timber values.
Box B: Definition:

Forests provide a number of non-timber values that are difficult to measure because of the absence of information regarding their cost and use. This general lack of information on the social benefits of non-timber values is a challenge for policy-makers, planners and foresters, who must make difficult choices regarding the mix of benefits to provide.  Describing the range of non-timber benefits provided by forests is a multi-dimensional problem. Indicators must, therefore, be selected that incorporate not only the importance of the forest values (worth per individual), but also the intensity of utilization (total participation levels).  For non-timber values that involve forest use, proxies such as visits to forests and trends in expenditures provide a partial indication of preferences. 

Box C: Attributes:

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


2


Useable?



2

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


2



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explanation of any differences.

N/A

Box E:  Overlap:

CCFM:


M3, 5.4.1 
M4, 5.4.2 

Box F: Geo-Political Scale:

Global
X


North America
X


Intermountain West
X


Study area
X


Tenure
X


Site



Box G: Indicator Characteristics: 

Diagnostic



Predictive



Both
X


Notes:
The indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

This classification does not apply to socioeconomic systems.

Box I:  Underlying Concepts:

Although this indicator suggests useful measures, it is extremely general in its definition.  This is derived from the reclassification process used in the initial testing procedure.  The CCFM criterion “Non-Timber Values” was reclassified as an indicator, along with its associated indicators 5.4.1 (M3), and 5.4.2 (M4).  As it stands, “Non-Timber Values” cannot be considered an indicator but rather a general statement subsuming several indicators.  Since each of the related indicators was tested, “Non-Timber Values” was not tested as an indicator itself.

Box J: Relevance to Sustainable/Unsustainable Management:
None.

Box K: Measurement Methods:
None.

Box L: Data Required:
None.

Box M: Data Used for the North American Test:
None.

Box N: Example Results:
None.

Box O: Assessing the Practicality:
None.

Box P: Assessing the Information Value:

None.

Box Q: Overall assessment:
Rejected –

Weaknesses:

· Non-specific definition.

· All associated indicators were tested.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References: 

N/A

Appendix:
Please record your notes on evaluating the indicator here. 
Indicator – M3. Availability and use of recreational opportunities are maintained

Consultant's  Initials:

GSA
Source: 
CCFM 

Identification No. in source: Use all refs:



5.4.1

Class:
Economic
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Yield and Quality of Forest goods and Services are Sustainable
Criterion- Forest management is socially efficient.
Indicator (Original Wording)- Availability and use of recreational opportunities.
Indicator (Revised Wording)- Availability and use of recreational opportunities are maintained.
Box B: Definition:

The availability and use of recreational opportunities provide a partial proxy for the value of outdoor recreation.  It is important to emphasize, however, that these are not direct measures of the value of non-timber use, and provide only a partial indication of preferences.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences.

N/A

Box E: Overlap:  
CIFOR:


M4, 5.4.2

Box F: Geo-Political Scale:
Global
X


North America
X


Intermountain West
X


Study area
X


Tenure
X


Site



Box G: Indicator Characteristics:  
Diagnostic



Predictive



Both
X


Notes:
The indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I: Underlying Concepts:

Forests provide a number of non-timber values that are difficult to measure because of the absence of information regarding their cost and use. This general lack of information on the social benefits of non-timber values is a challenge for policy-makers, planners and foresters, who must make difficult choices regarding the mix of benefits to provide.  Describing the range of non-timber benefits provided by forests is a multi-dimensional problem. Indicators must, therefore, be selected that incorporate not only the importance of the forest values (worth per individual), but also the intensity of utilization (total participation levels).  For non-timber values that involve forest use, a proxy such as visits to forests provides a partial indication of preferences (Canadian Council of Forestry Ministers, 1997).

Box J: Relevance to Sustainable/Unsustainable Management :

See discussion above.
Box K: Measurement Methods:
A variety of measurement methods can be utilized to assess recreation use.  For example, direct survey methods can be used such as is done by the U.S. Fish and Wildlife Service (1991) to determine hunting, fishing and non-consumptive wildlife use.  Survey methods such as these are probably the best, but can be very expensive.  At specific sites, traffic counters are often used to determine the number of motor vehicles passing a particular point, from which recreation use is extrapolated.  On-site monitoring methods can be used to passively sample recreation activity.  Trend analysis, projecting past current levels of activity on the basis of historical observations, is frequently used in many cases.

Box L: Data Required: 

The data required for the test are estimates of recreation use within the study area.  These data are usually expressed in “user-days” of activity, which can imply any of several specific definitions.  For example, the U.S. Forest Service reports recreation use in terms of “recreation visitor days” (RVDs) which are summary statistics.  One RVD is a 12-hour summary of activity although it is unknown whether this represents one person participating for 12 hours or six persons participating for 2 hours each, etc.  These data are typically available for National Forests (e.g., from the Recreation Information System, RIMs).  Data for recreation use on other land tenures is much more problematic.  Summary reports are occasionally available from state SCORP studies (State Comprehensive Outdoor Recreation Plans) and information on participation in wildlife-related recreation is periodically reported by the U.S. Fish and Wildlife Service (for example, U.S. Fish and Wildlife Service, 1991).

Box M: Data Used for the North American Test:
Data for recreation use on the Boise National Forest were used for the test.  These data came from the standard RIM (Recreation Information System) reports and describe RVDs for various activities on an annual basis.

Box N: Example Results:
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3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

Year

Thousands of RVDs

Total


[image: image52.wmf]Economic Rent, Boise NF and Idaho State Lands

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990

1991

1992

1993

1994

1995

1996

1997

Year

Rent (Percent of Gross Revenue)

Boise NF

Idaho State Lands


Box O: Assessing the Practicality: 
While assessing outdoor recreation use is a standard undertaking of National Forests, it is much less so for other land tenures.  In fact, it may be largely unmeasured for most other tenures with the exception of hunting and fishing activities.  To the extent that the National Forests are the primary suppliers of forest-based outdoor recreation opportunities, this lack of estimates on other tenures may not be untenable.  However, large tracts of private industrial forest land without trespass restrictions within the study area make this presumption suspect.

Box P: Assessing the Information Value: 
The information content of this indicator is very high.  Use statistics for outdoor recreation are an intuitively appealing and direct measure of non-timber forest uses. 

Box Q: Overall assessment: 
Accepted -

Strengths:

3. Reasonably well defined and measurable.

4. Indicates direct relationship between non-timber activity and forest management

Weaknesses:

1. Some data definitions are challenging and may be somewhat unreliable.

2. Data for non-federal ownerships may be unavailable.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References: 

Canadian Council of Forest Ministers; Natural Resources Canada, Canadian Forest Service, Headquarters, Ottawa, Ont. 1992.  National Forest Strategy. Sustainable forests: A Canadian commitment.

U.S. Fish and Wildlife Service, 1991 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation.  U.S. Government Printing Office, Washington DC.

U.S. Forest Service.  Recreation Information Management System (RIMS), periodic reports.

Appendix:
Please record your notes on evaluating the indicator here. 

N/A

Indicator – M4. Total Expenditures by individuals on activities related to non-timber use are maintained

Consultant's  Initials:

GSA
Source: 
CCFM 

Identification No. in source: Use all refs:



5.4.2

Class:
Economic
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Yield and Quality of Forest Goods and Services are Sustainable
Criterion- Forest management is socially efficient.
Indicator – Total expenditures by individuals on activities related to non-timber use.
Box B: Definition:

Expenditures incurred by people consuming non-timber goods and services provide a partial proxy for the value of outdoor recreation.  It is important to emphasize, however, that these are not direct measures of the value of non-timber use, because the true value of the experience may considerably exceed the cost. 

Box C: Attributes:

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

N/A

Box E: Overlap:  
CCFM:


M3, 5.4.1

Box F: Geo-Political Scale: 

Global
X


North America
X


Intermountain West
X


Study area
X


Tenure



Site



Box G: Indicator Characteristics: 

Diagnostic



Predictive



Both
x


Notes:
The indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
x


Box I: Underlying Concepts:

Forests provide a number of non-timber values that are difficult to measure because of the absence of information regarding their cost and use.  This general lack of information on the social benefits of non-timber values is a challenge for policy-makers, planners and foresters, who must make difficult choices regarding the mix of benefits to provide.  Describing the range of non-timber benefits provided by forests is a multi-dimensional problem.  For non-timber values that involve forest use, a proxy such as trends in trip-related expenditures provide a partial indication of preferences (Canadian Council of Forestry Ministers, 1997). 

Box J: Relevance to Sustainable/Unsustainable Management:

See discussion above.

Box K: Measurement Methods:
The Survey of Hunting, Fishing and Nonconsumptive Wildlife Use (U.S. Fish and Wildlife Service, 1991) provides an excellent source for participation and expenditures on various forms of outdoor recreation.  This survey, with several hundred thousand observations, describes participation and expenditures for each state.  Unfortunately, sub-state information is not available (sample sizes were too small to report the data this way), so inferences must be made between recreation behavior within the state as a whole and the study area.

For types of outdoor recreation other than hunting, fishing and non-consumptive wildlife use (such as sightseeing, picnicking, boating, and trail use), the most promising method is to “borrow” per-day expenditure information from studies conducted in similar situations.  This alternative is, of course, short of actually conducting expenditure surveys in the study area itself, but this endeavor can be extremely expensive and time consuming.  “Borrowing” or “transferring” per-day expenditures from similar situations is a common procedure that seems to work reasonably well.

Box L: Data Required:

The data required, presuming that estimates of recreation use are also available, are per-day, trip-related expenditures for various recreation activities.  As noted in the previous section, these data are available at the state level for hunting, fishing and non-consumptive wildlife use activities.  For other outdoor recreation activities, per-day expenditures can be “transferred” from studies in similar situations, short of conducting a survey.  The reliability of transferred expenditure data is generally quite high, if particular attention is paid to the similarity of the study area with the characteristics of the reference study (see, for example, Stynes and Stokowski, 1996).

Box M: Data Used for the North American Test: 
The data used in the test relied heavily upon the information from the Survey of Hunting, Fishing and Nonconsumptive Wildlife Use (U.S. Fish and Wildlife Service, 1991) for the state of Idaho.  These data describe the expenditures for various wildlife-related recreation activities by both residents of the state and non-resident visitors.  Only the portion of total expenditures having to do with trip-related expenses were used.  Expenditures within the study area (specifically the counties included in the study area) were estimated using a rather crude method: since approximately 26% of the state’s population lives within the area, it was presumed that the same percentage of expenditures occurred within the area.  More sophisticated methods would surely encompass more explanatory variables.

Box N: Example Results :
Trip-Related Expenditures on hunting, fishing and non-consumptive wildlife recreation, 1991


Residents
Non-Residents
Total

State of Idaho
$98,739,000
$107,150,000
$205,889,000

     Hunting
$34,107,000
$10,138,000
$44,245,000

     Fishing
$44,883,000
$29,940,000
$74,823,000

     Nonconsumptive
$19,749,000
$67,072,000
$86,821,000

Study Area (estimated)
$25,672,000
$27,859,000
$53,531,000

     Hunting
$8,868,000
$2,636,000
$11,504,000

     Fishing
$11,669,000
$7,784,000
$19,454,000

     Nonconsumptive
$5,135,000
$17,439,000
$22,573,000

Box O: Assessing the Practicality: 

The indicator is generally a reasonable index of recreation-related economic activity.  Since the Survey of Hunting, Fishing and Nonconsumptive Wildlife Use is conducted every five years, this excellent source of participation and expenditure data can be relied upon for repeated measurements.  Unfortunately, the lack of sub-state detail requires additional methods to derive site-specific information, but reliable ways of accomplishing this can be relatively easily applied.  

For activities other than those related to wildlife, the prospect is somewhat less positive.  While it is possible to use the “transfer method” to apply per-day expenditure rates to local estimates of recreation use, the reliability of the results can be suspect.  This is particularly true if the recreation use estimates are of unknown reliability: the lack of explicit sampling designs similar to those used in the Survey significantly reduce the confidence that can be given to these estimates.

Box P: Assessing the Information Value: 
The information content of this indicator is generally high.  Actual monetary expenditures on outdoor recreation are an intuitively appealing and believable measurement for many people.  This indicator succinctly illustrates one relationship between the forest environment and the economic conditions of persons.

Box Q: Overall assessment: 
Accepted –

Strengths:

1. It is well defined and measurable.

2. Indicates direct relationship between economic activity and forest management

Weaknesses:

1. Some data requirements are challenging and may be somewhat unreliable.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References: 

Canadian Council of Forest Ministers; Natural Resources Canada, Canadian Forest Service, Headquarters, Ottawa, Ont. 1992.  National Forest Strategy. Sustainable forests: A Canadian commitment.

Stynes,D.J.,Stokowski ,P.A. 1996. Alternative research approaches for studying hard-to-define nature-based values.  In: Nature and the Human Spirit. B.L.Driver,D. Dustin, T. Baltic, G. Elsner and G. Peterson (eds). State College, PA: Venture Publ.

U.S. Fish and Wildlife Service, 1991 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation.  U.S. Government Printing Office, Washington DC.

Appendix:

Please record your notes on evaluating the indicator here. 

N/A
Indicator – M6. Existence of economic rents: Total harvesting revenues exceed harvesting costs.

Consultant's  Initials:

GSA
Source: 
CIFOR - ECON

Identification No. in source: Use all refs:



C4.1.1

Class:
Economic
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Yield and Quality of Forest Goods and Services are Sustainable
Criterion- Forest management is socially efficient.
Indicator – Existence of economic rents: Total harvesting revenues exceed harvesting costs.
Box B: Definition: 

Total harvesting revenues exceed harvesting costs, indicating that economic rent exits.
Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences.

N/A

Box E: Overlap.  
CCFM:


L5, 5.1

Box F: Geo-Political Scale:

Global
X


North America
X


Intermountain West
X


Study area
X


Tenure



Site



Box G: Indicator Characteristics: 

Diagnostic



Predictive



Both
X


Notes:
The indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I: Underlying Concepts:

As described by Ruitenbeek, and Cartier (1998), economic rents represent values above the cost of harvesting and looking after the resources. Most of the effort in maximizing the rents lies in proper technical management of the resource and in using the lowest cost methods to do so. The extent to which a given property, region, or country generates economic rents is therefore a potentially powerful indicator of economic efficiency.  But measuring this rent can be complicated.

Box J: Relevance to Sustainable/Unsustainable Management:

Rational decision-making dictates that attention be paid to economic efficiency.  Measuring such efficiency, however, is not always a simple task.  Commonly used measures of profitability, such as internal rate of return or benefit cost ratios, can be misleading.  Measures of rent seem to provide a clearer picture of overall efficiency, as they show the collective impacts of stand management efforts, industrial structure, institutional effectiveness, and economic policy neutrality.  The flaw in many of these approaches, however, is that they fail to reflect asset damage: measures of ‘economic wealth’ effects in forestry management are often ignored in the entire reporting framework. 

Box K: Measurement Methods : 
Assess, for the various ownerships, the gross revenues and expenses for timber production to determine whether economic rent (the revenues less expenses) exists.

Box L: Data Required: 
The data required are the gross revenues and expenses for timber production for the various ownerships.  For publicly owned forests (e.g., National Forests, State Forests), this data is a matter of public record.  For private and corporate forests, the information is inherently proprietary and essentially unavailable.  Even so, economic rent can be presumed to exist for these ownerships, since it is highly unlikely that timber production would occur on these lands in the absence of economic rent.

Box M: Data Used for the North American Test :

Data for the test came from two sources.  Revenues and expenses of the timber program for the Boise NF were taken from the various editions of the annual TSPIRS (U.S. Forest Service, 1997) report.  Data for timber operations on State of Idaho lands within the study area were assembled from Agency records. For private and corporate forests, information on revenues and expenses was proprietary and unavailable.

Box N: Example Results: 
[image: image53.wmf]Technical Distribution of Income for Private and 

Corporate Forest Land Management in the Study Area, 
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Box O: Assessing the Practicality : 

Existing programs are in place with the National Forests and the Idaho State lands to trace this indicator over time.  Tracking the indicator for private and corporate lands is unnecessary.

Box P: Assessing the Information Value : 
Measuring for the existence of economic rent provides a clear picture of overall efficiency, and summarizes the collective impacts of stand management efforts, industrial structure, institutional effectiveness, and economic policy neutrality.  

Box Q: Overall assessment : 
Accepted -

Strengths:

1.
Provides a clear picture of overall efficiency;

2.
Existing programs for federal and state lands make measurement straightforward.

Weaknesses:

1.

Insensitive to operations private and corporate lands where the existence of economic rents is presumed.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References: 

Canadian Council of Forest Ministers; Natural Resources Canada, Canadian Forest Service, Headquarters, Ottawa, Ont. 1992.  National Forest Strategy. Sustainable forests: A Canadian commitment.

U.S. Forest Service.  1997.  Forest Management Program Annual Report: National Summary, Fiscal Year 1997.  Washington DC.

Ruitenbeek, H. Jack and Cynthia Cartier.  1998.   Rational Exploitations: Economic Criteria & Indicators for Sustainable Management of Tropical Forests.  CIFOR working paper, draft of April 1998.

Appendix:
Please record your notes on evaluating the indicator here.

N/A

Indicator – M7. Estimated distribution of rent capture.

Consultant's  Initials:

GSA
Source: 
CIFOR - ECON

Identification No. in source: Use all refs:



C3.3

Class:
Economic
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Society accepts responsibility for sustainability.
Criterion- There is equitable access to and distribution of economic rents.
Indicator – Estimated distribution of rent capture.
Box B: Definition: 

Economic rent is typically divided among five key players: the owners, managers, consumers, governments and local individuals and communities.  In monitoring rents, one also obtains some idea of distributional issues; one can readily assess the share of the rent collected by each of the major players

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


5








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences.

N/A

Box E: Overlap.  
CCFM:


L5, 5.1

Box F: Geo-Political Scale: 
Global
X


North America
X


Intermountain West
X


Study area
X


Tenure



Site



Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes:
The indicator is diagnostic, but could also have limited predictive capability if time series trends are examined. 

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Box I: Underlying Concepts:
As described by Ruitenbeek, and Cartier (1998), economic rents represent values above the cost of harvesting and looking after the resources.  Most of the effort in maximizing the rents lies in proper technical management of the resource and in using the lowest cost methods to do so. The extent to which a given property, region, or country generates economic rents is therefore a potentially powerful indicator of economic efficiency.  But measuring this rent can be complicated.  It is typically divided among five key players: the owners, managers, consumers, governments and local individuals and communities. The actual level of rent realized, and the division of rent among these players, depends on a large array of institutional, policy, legal and technical circumstances.  The royalty, fee or tax regime can have a significant effect on how much resource value is generated, how much is retained by owners and how much is extracted by governments. Managers, who may be responsible for any or all of logging, replanting, processing or marketing of the products, typically enjoy a share of the rent.  Domestic consumers may also share in the rents through consumption subsidies.  Rent shares to consumers are typically low, except in instances where entire forest stands have been turned over to communities to manage.  Finally, individuals may be compensated through earnings for labor services or local communities may receive transfer payments derived from rents.  Measures of rent can take different forms but all will provide an indication of economic efficiency: they all reflect, to some degree, both the economic efficiency of harvesting as well as the influences of the institutional and policy context.  Another advantage is that, in monitoring rents, one also obtains some idea of distributional issues; one can readily assess the share of the rent collected by each of the major players.

Box J: Relevance to Sustainable/Unsustainable Management :

The ‘ideal’ democratic system, or ‘ideal’ system of justice, or ‘ideal’ understanding of fairness, has yet to be entrenched in any modern society.  Yet most people are quite capable, in their own minds, of calling a given system ‘undemocratic’, ‘unjust’, or ‘unfair.’  In terms of looking for measures of equity, this suggests a similar stance.  Most measures try to identify situations where someone – government, workers, the poor – is being treated inequitably.  All of these issues, however, are primarily concerned with the distribution and allocation of goods and services within the society of the day and derive from the sustainability theme of ‘intra-generational’ equity.  In this context, society pays attention to who gets what because doing otherwise might foment social unrest or undermine society’s altruistic ideals.  From a theoretical view, it means promoting equity.  From a practical view, however, it means seeking out and destroying inequity.

Box K: Measurement Methods :

Traditional economic models of inequality have focused on measures of income distribution.  One such commonly understood measure is the Gini Index, which falls within a range of zero (for perfect equality) to unity (for perfect inequality).  In many cases, simple ‘incidence’ measures are adequate to demonstrate whether particular groups are adversely affected. 

The measurement methods for this indicator can be relatively simple: determine, on a percentage basis, the distribution of rents from forestry-related businesses and operations among capital owners, those providing labor services, and government.  In a practical sense, this assesses the technical or factor distribution of income.

Box L: Data Required : 
A system of economic accounts can provide the information needed for this indicator.  For example, economic accounts constructed using the IMPLAN system (MIG, Inc., 1995) include the factor distribution of incomes, by industrial sector, for regional economies.  

Box M: Data Used for the North American Test : 
The factor distribution of incomes, by industrial sector, for the group of counties included in the study area was taken from the IMPLAN system (MIG, Inc., 1995).

Box N: Example Results: 
Technical distribution of factor rents in forestry-related operations, study area, 1995.

Forest Land Ownership
Income Recipient
Income Factor
Distribution of Incomes from Forest Land Management

Private and Corporate


Owners
Capital Income
78%


Managers
Capital Income
0%


Individuals
Labor Services
21%


Government
Indirect Taxes
1%

Government


“Owners” (e.g., Endowment Fund, General Fund)
Capital Income
100%

[image: image54.png]Table 5.1 Riparian management regulations for state and federal forests in the Pacific Northwest

Agency Width Linear Density ~ Site Goal Bank
Class Definition (ft.) (Trees/1,000 ft.) (Stand) Harvest Floodplain  Protection
Oregon

Type Fl > 10 cfs, with fish 100 40 conifers Mature Partial None 20-ft.

. 159 ft.%acre No harvest
Tpe FII 2-10 cfs, with fish 70 30 conifers Mature Partial None 20-ft.

. 159 ft./acre No harvest
Type FII < 2 cfs, with fish 50 Deciduous Mature Partial None 20-ft.

. 159 ft.%acre No harvest
TpeN -D < 2 cfs, no fish 0 Understory 0 Complete None N/A
Washington
Tpel&2 >751ft 100 50 trees Partial None
Tpel&2 <75t 75 100 trees Partial None
Tpe 3 >5ft. 50 75 trees Partial None
Tvpe 3 <5 ft. 25 25 trees Partial None
Type 4 >2ft. 25 0 Partial None
California
Class [ Fish present 150 25% of conifers Partial None
Class II Fish within 1,000 ft. 100 25% of conifers Partial None
Class III No fish Site-based  50% understory Partial None
Idaho
Class IA > 20 ft., with fish 75 67 trees Partial None
Class IB 10-20 ft., with fish 75 63 trees Partial None
Class IC < 10, with fish 75 42 trees Partial None
Class IT No fish 5 0
Alaska
Type A Anadromous fish, 66 All trees No harvest  None

Unconstrained
Tvpe B Anadromous fish, 100 BMP BMP None

Constrained
Tpe C No anadromous fish 50 BMP BMP None
FEMAT .
Class [ Fish-bearing 300/2spt  All trees Old growth No harvest  Protected No harvest
Class 11 Permanent, no fish 150/1spt  All trees Old growth No harvest  Protected No harvest
Class I1I Seasonally flowing 100/1spt Al trees Old growth No harvest  Protected No harvest
PACFISH
Class 1 Fish- bearing 300 All trees Old growth No harvest  Protected No harvest
Class II Permanent, no fish 150 All trees Old growth No harvest  Protected No harvest
Class 11 Seasonally flowing 100 All trees Old growth No harvest  Protected No harvest

Note: Many states have multiple standards based on regional, stand, topographic, morphological, and biotic criteria. Representa-
tive standards are presented to illustrate the general characteristics of the state and federal approaches to riparian management.
All states and federal agencies include various provisions for alternative practices, waivers, and experimental applications.



Box O: Assessing the Practicality: 

Given the availability of economic accounting information, such as that provided by the IMPLAN system, the indicator can be easily tracked over time for successive time periods.  In the absence of economic accounts, the assessment would be extremely difficult.

Box P: Assessing the Information Value: 
The utility of the information provided by the indicator is somewhat questionable.  There is no absolute test that can be applied to determine whether the distribution of economic rents is “equitable”. Perhaps the best test that can be applied is whether the distribution appears inequitable to the various stakeholders.  Even so, the primary concerns about the distribution of incomes involves the share that accrues to local individuals and the proportion of returns that may accrue to land managers in lieu of land owners.  In this case, it is evident that local workers have a significant share of the economic rents.  The potential problem of managers expropriating excessive proportions of rent from owners is not evident in the study area since these types of land managing arrangements are not practiced here.  If they were, it might be possible to apply a “fairness” rule such as “one-third/two thirds” shares between managers and owners.

Box Q: Overall assessment: 
Accepted -

Strengths:

1.
Well defined and easily measured, if economic accounts are available.

2.
Addresses an aspect of inter-generational equity, a principle theme of sustainability.

Weaknesses:

1.
Does not directly measure equity; may only indicate inequity.

Box R: Did you rewrite or revise to a new indicator. If so what?

No.

Box S: References: 

Canadian Council of Forest Ministers; Natural Resources Canada, Canadian Forest Service, Headquarters, Ottawa, Ont. 1992.  National Forest Strategy. Sustainable forests: A Canadian commitment.

MIG, Inc. (Minnesota IMPLAN Group, Inc), IMPLAN System (1995 data and software), 1940 South Greeley Street, Suite 101, Stillwater, MN 55082, www.implan.com, 1997.

Ruitenbeek, H. Jack and Cynthia Cartier.  1998.   Rational Exploitations: Economic Criteria & Indicators for Sustainable Management of Tropical Forests.  CIFOR working paper, draft of April 1998.

Appendix:
Please record your notes on evaluating the indicator here. 

N/A

Indicator – Q2. Ecologically Sensitive Areas, Especially Buffer Zones along Water Courses are Protected

Consultant's  Initials:

CKW
Source: 
CIFOR

Identification No. in source: Use all refs:



2.1.2

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A:
Principle -  CCFM 2.0  Maintenance and enhancement of Forest Ecosystem Condition and Productivity.

Criterion-   CIFOR 2.1  Ecosystem Function is Maintained
Indicator -   CIFOR 2.1.2  Ecologically Sensitive Areas, Especially Buffer Zones along Water Courses are Protected.

Box B: Definition:

The indicator is somewhat linked to CIFOR 2.3.1 Representative areas, especially sites of ecological importance, are maintained.  CIFOR 2.1.2  tends to operate at a different scale as buffer zones near streams are a fine-scale pattern while representative areas tend to be more large scale.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

The same size of buffer strip may not apply equally to each type of landowner.  For example, all landowners in Idaho don’t have to have the PACFISH or INFISH buffers.  These apply only to Federal lands at present.  However, such standards may come to play if they are part of regulations for endangered species.  Canada and Mexico may use or disregard such standards as their respective governments see fit.

In the United States the use of buffers began after the Multiple Use-Sustained Yield Act of 1960.  (See Gegory, 1997 for a detailed discussion especially pages 81-82).

Box E:  Overlap: 
CIFOR:

2.3.1
CCFM:

1.1.3  

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure



Site
X


Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes:

The indicator is diagnostic but not predictive as it does not show a response to stress.   

Box H: Indicator Function: 

Structure



Function/Process



Composition
X


Perturbation



Not Applicable



Box I:  Underlying Concepts:
Protection of areas near water courses (riparian areas) is widely viewed as an important characteristic of ecosystem sustainability.  Water bodies and their associated vegetation is distinct from the surrounding vegetation matrix. 

 “Ecosystems are unique assemblages of communities and their environments:  riparian areas are “ecotones” or interfaces between terrestrial and aquatic ecosystems.  Sharp gradients in environmental conditions, ecological processes, and species across the transitional zone between terrestrial and aquatic ecosystems make riparian areas one of the most diverse and dynamic portions of forested landscapes.”  Gregory, 1997. P. 70.

“Most riparian guidelines lack explicit determination of the reference conditions that represent the goals of future management.”  Gregory, 1997, p. 72

“Riparian ecosystems are often the most valuable component of a forest landscape because they support a large diversity of plants and animals, some of which are found nowhere else, and because they are very productive.  Just as importantly, they are essential to the well-being of streams, another type of ecosystem that contributes substantially to the overall biological diversity of a landscape.  The simple rarity of riparian ecosystems is another index of their importance; they have never been very common, and over the centuries most have been destroyed by human activities.  Management of riparian ecosystems can take two approaches:  leaving a buffer strip along a stream in which no timber harvesting will take place, or carefully controlling the intensity of timber harvesting near streams to minimize its impact.  A reasonable compromise would be to combine both approaches by identifying a narrow, not-cut strip along the stream, backed by a wider zone of low-intensity harvesting.  Ideally, the actual widths of these strips and the nature of timber management to be allowed in the second zone should be determined on a case-by-case basis, but in most regions it will probably be necessary to set a policy on a larger scale.”  Hunter,  1990.  P. 153.

“Historically, buffer zones or reserved areas have been used to restrict the array of management actions within unique habitats or sensitive-species areas.  This action, although necessary as an immediate protection measure, can create administrative fragmentation of the forest and associated problems over time.  Rarely is the dynamic nature of the reserved or buffered area considered and the disturbance events that created and maintained these sites are not conserved.”  Everett, Hessburg and Lillybridge, 1994.

In the test area the buffer is one site potential tree height from the stream.  It is being applied on Federal lands in the test area.

Box J: Relevance to Sustainable/Unsustainable Management:

Buffers are a useful assessment tool even with the limitations given by Everett, Hessburg and Lillybridge.  It can be easily, if arbitrarily, defined (a buffer zone of x-dimensions) and applied to an area.  Buffers are readily established by laws or regulations.  Consequently, they can easily be evaluated on large landscapes.  Whether or not they are effective for the stated purpose is much more difficult to determine and adherence to buffers requires field verification.  Verification procedures may be costly in time and monies.

Box K: Measurement Methods:
Measurement methods are the application of regulations to specific types of lands and tenures.  For example, Table 5.1 of Gregory, 1997.

Examples include Best Management Practices by states or provinces with them, and various regulations by government agencies (e.g. PACFISH, INFISH, UCRB).

Box L: Data Required:

Data required is a record of applicable laws, standards and regulations by agency or organization.

Box M: Data Used for the North American Test:
Data used were those in regulations that apply to Federal Lands (PACFISH, INFISH, UCRB) and the State of Idaho Best Management Practices that applies to all landowners in the study area.

Box N: Example Results:
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(Table 5.1. from Gregory, 1997)

Box O: Assessing the Practicality:
As a set of rules and regulations it can easily be traced over time.  Field verification of application of the standards is much more difficult to measure and requires some type of monitoring activities by landowners, organizations or agencies.

Box P: Assessing the Information Value:
It provides useful information.  However, it does not recognize the dynamics of ecosystems and the processes that help maintain the distinctive characteristics of the buffered area.  For a more complete review of the matter see Everett, Hessburg and Lillybridge, 1994.

Box Q: Overall assessment: 
Accept, in part because it is an important part of many conservation strategies in North America and it is one of the simplest types of actions to put into regulations.  It is much more difficult to practice on the site and may preclude other values and uses.

Box R: Did you rewrite or revise to a new indicator. If so what?

N/A

Box S: References:
Everett, R.L., P.F. Hessburg, and T.R. Lillybridge.  1994.  Emphasis Areas as an Alternative to Buffer Zones and Reserved Areas in the Conservation of Biodiversity and Ecosystem Processes.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY. Pp. 283-284.

Gregory. S.V.  1997.  Riparian Management in the 21st Century.  In:  Kohm, K.A. and J.F. Franklin, (eds.).  1997.  Creating a Forestry for the 21st Century: the science of ecosystem management.  Island Press, Washington D.C.  475 p.

Hunter, M.L. jr. 1990.  Wildlife, Forests, and Forestry: Principles of Managing Forests for Biological Diversity.  Regents/Prentice Hall.  Englewood Cliffs, New Jersey. 370 p.

Idaho Department of Lands.  1996.   Best Management Practices; Forest Stewardship Guidelines for Water Quality.  Idaho Department of Lands, Coeur d’Alene, Id.  33 p.

National Research Council.  1994.  Rangeland Health: New methods to Classify, Inventory, and monitor Rangelands.  National Academy Press.  Washington D. C.  180 p.

Quigley, T.M., R.W. Haynes, and R.T. Graham (tech. eds.).  1996.  Integrated Scientific Assessment for Ecosystem Management in the Interior Columbia River Basin.  General Technical Report, PNW-GTR-382.  USDA, Forest Service, Pacific Northwest Research Station, Portland, Oregon.  303 p. 

Rinne, J.N.  1993.  Declining Southwestern Aquatic Habitats and Fishes: Are they Sustainable?  In Covington, W.W. and Debano, L.F., Technical Coordinators.  1994.  Sustainable Ecological Systems: Implementing an Ecological Approach to Land Management.  Gen. Tech. Rep. RM-247.  Fort Collins, CO:  U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station.

Thomas, J.W.  (ed.).  1979.  Wildlife Habitats in Managed Forests: the Blue Mountains of Oregon and Washington.  U.S.D.A. Forest Service Agricultural Handbook No. 553.  Washington D. C. 512 p.

Troendle, C.A. and W.K. Olsen. 1993.  Potential Effects of Timber Harvest and Water Management on Streamflow Dynamics and Sediment Transport.  In Covington, W.W. and Debano, L.F., Technical Coordinators.  1994.  Sustainable Ecological Systems: Implementing an Ecological Approach to Land Management.  Gen. Tech. Rep. RM-247.  Fort Collins, CO:  U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station.

Upper Columbia Basin Draft Environmental Impact Statement.  1997.  USDA, Forest Service and USDI Bureau of Land Management.  Interior Columbia Basin Ecosystem Management Project, Boise, Idaho.  Vol. 1.  Various paging.

U.S. Department of Agriculture (USDA), Forest Service, 1995.  Inland Native Fish Strategy (INFISH), Environmental Assessment Decision Notice and Finding of No Significant Impact: interim strategies for managing fish producing watersheds in eastern Oregon and Washington, Idaho, western Montana and portions of Nevada, Intermountain, Northern, and Pacific Northwest Regions.

U.S. Department of Agriculture (USDA), Forest Service.  1997.  First Approximation Report for Sustainable Forest Management: Report of the United States on the Criteria and Indicators for the sustainable management of temperate and boreal forests.  Washington, D.C.  Various paging.

U.S. Department of Agriculture (USDA), Forest Service; USDI Bureau of Land Management.  1994.  Environment assessment for the implementation of interim strategies for managing anadromous fish-producing watershed in eastern Oregon and Washington, Idaho and portions of California.  (PACFISH)

West, N. E.  1993.  Biodiversity of Rangelands.  Journal of Range Management 46(1), January 1993: p. 2-13

Appendix:
Please record your notes on evaluating the indicator here

This type of indicator is almost inevitable.  It is easily promulgated by governments to implement a consistent policy.   Gregory (1997) p. 81-82 has a good discussion of how regulations of buffers are viewed by various landowners and the public.
Indicator – Q3. The status of decomposition and nutrient shows no significant change

Consultant's  Initials:

CKW
Source: 
CIFOR

Identification No. in source: Use all refs:



2.4.6

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

GFE 20

Box A: 

Principle -  CCFM 2.0  Maintenance and enhancement of Forest Ecosystem Condition and Productivity.

Criterion-   CIFOR 2.1  Ecosystem Function is Maintained

Indicator – CIFOR 2.4.6  The status of decomposition and nutrient shows no significant change

Box B: Definition:
“Dead organic matter is essential to the functioning of forest soils not only as a complex habitat and resource base for a diverse biota, but also because it maintains the physical and chemical integrity of the system.  Diverse litter resource types from species with different composition rates regulate carbon and nutrient release and leaf litter cover protects the soil from wind and rain erosion, and contributes to the regulation of soil moisture.”  CIFOR P. 200.

“There is considerable research to show the importance of both standing and down coarse woody debris (CWD) for maintenance of biodiversity.  Such material is important for denning sites, decomposition, feeding areas, and thermal and drought refuges, among other values.”  Woodley and Forbes, 1997. pp. 19-20.

Nutrient cycles are linked to decomposition of dead organic matter in the CIFOR definition.  The determination of no significant change requires  establishment of a base line and standards for deviation from that base line as part of the indicator. 

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


2


Useable?



1

Is it applicable to other areas/ecosystems? (robust)


2








Sensitive?


2



Easy to detect, record and interpret? 


1








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences:

Costs of measuring are high and small landowners may not afford it.  

Box E:  Overlap:

GFE:
 2.0  

Box F: Geo-Political Scale: 

Global



North America



Intermountain



West



Study area



Tenure



Site
X


Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes:
This indicator if adequately measured is both diagnostic (shows a deviation from significant) and predictive (indicates a trend).  

Box H: Indicator Function: 

Structure



Function/Process
X


Composition



Perturbation



Not Applicable



Box I:  Underlying Concepts:
Nutrient cycles are essential ecosystem processes and the linkages to decomposition are complex and important.  However the definition is not precise because it calls for “significant change”.  To do so requires the establishment of base values and the amount of deviation from the base values to be considered “significant”.  Such data is expensive and time-consuming to acquire and has only been done so on a limited number of test sites in North America.  It would require a massive effort to establish such standards for a variety of vegetation types.  Also nutrient and decomposition cycles may operate in time periods well beyond that covered in any sort of assessment.  The definition relates better to moist or wet deciduous forests rather than the mainly dry conifer forests of the study area. 

The carbon cycle is an essential ecosystem processes and micro-organisms are especially  important in warm, moist environments.  Micro-organisms are less important in cold and/or dry  environments.  In the study area, fire is an important agent in the carbon and other cycles.    “Formerly, recurrent low intensity fires regulated competition for resources (e.g., water and nutrients) by eliminating fire-intolerant trees…  Frequent underburning also prevented excess accumulation of carbon and nutrients in woody biomass …the balance between fire and biological decomposition in regulating carbon accumulations has been disrupted.”  (from Harvey, 1994b.)

Insects, animals, saprophytes, pathogens and fire all play important roles in nutrient cycles.  As such changes in historical amounts and distributions of such factors provide proxy indicators of nutrient cycles and may be more easily estimated or measured 

Box J: Relevance to Sustainable/Unsustainable Management:
Nutrient cycling is an essential process but the indicator is difficult to measure over large areas.   

Box K: Measurement Methods:
Ecosystem cycles or processes are generally difficult to measure directly and often some indicator of structure is used as a proxy.  In this instance, a proxy may be the amount of little, duff, plant residues and large woody debris present by forest type.  Such values would have to be set for various forest types, for example:  Dry forests under a historical fire regime of frequent low intensity fires had relatively little dead organic matter present.  Other forest types may have large amounts depending on climate and the resulting fire regime. 

Box L: Data Required:
N/A

Box M: Data Used for the North American Test: 

N/A

Box N: Example Results:
N/A

Box O: Assessing the Practicality :
Direct measurement for all vegetation types is very costly and time-consuming.  Examples include the classic Hubbard Brook experiments where site conditions allowed measurement of nutrients lost in runoff.  The Hubbard Brook conditions of soil over an impermeable substrate allowed the measurement of nutrients in the system.  Such conditions are rarely replicated in North America so precise measurements are very difficult.

There are proxies to estimate nutrient cycles and one of the more applicable ones is to establish levels of coarse woody material on a specific forest type. 

Box P: Assessing the Information Value :

Assessment of coarse woody debris and snags provides information to managers not only on this indicator of nutrient cycling but additional information on wildlife species habitats.  

Box Q: Overall assessment: 
The intent of the indicator can be met by structural indicators such as   CCFM 1.1.1 and 1.1.2

Box R: Did you rewrite or revise to a new indicator. If so what?

Move to GFE 2.0.

Box S: References:
Bormann, F.H., G.E. Likens, T.G. Siccama, R.S. Pierce, and J.S. Eaton.  1974.  The Export of Nutrients and Recovery of Stable Conditions Following Defoestation at Hubbard Brook.  Ecological Monographs 44:255-277.

Clark, L.R., and R. N. Sampson.  1995  Forest Ecosystem Health in the Inland Northwest:  a science and policy reader.  Forest Policy Center, American Forests.  Washington D. C.  37 p.

Harvey, A.E.  1994b.  Interactions Between Forest Health and the Carbon Cycle: Inland Northwest American and Global Issues. Managing Forest to Meet Peoples’ Needs, Proceeding of the 1994 Society of American Foresters/Canadian Institute of Forestry Convention.  SAF publication 95-02.  Society of American Foresters, Bethesda, Md.  P. 86-91

Harvey, A., M. Jurgensen, M. Larson, and R. Graham.  1987.  Decaying organic materials and soil quality in the inland Northwest:  a management opportunity.   General Technical Report INT‑225.  USDA Forest Service, Intermountain Research Station.  Ogden, Utah.  15 p.

Harvey, A. E. and others.  1994.  Biotic and abiotic processes in eastside ecosystems:  the effects of management on soil properties, processes, and productivity.  General Technical Report PNW-GTR-323.  Portland, Oregon.  U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station.  71 p.
Kimmins, J.P.  1996.  Importance of Soil and Role of Ecosystem Disturbance for Sustained Productivity of Cool Temperate and Boreal Forests.  Soil Sci. Soc. Am. J. 60:1643-1654.
Likens, G.E., F.H. Bormann, R.S. Pierce, and W.A. Reiners.  1978.  Recovery of a Deforested Ecosystem.  Science 199:492-496.

Reiners, W.A.  1992.  Twenty Years of Ecosystem Reorganization Following Experimental Deforestation and Regrowth Suppression.  Ecological Monographs, Vol. 62(4).  Pp. 503-523

Woodley, S. and G. Forbes (eds.).  1997.  Forest Management Guidlines to Protect Native Biodiversity in the Fundy Model Forest. Greater Fundy Ecosystem Research Group.  Published by the New Brunswick Co-operative Fish and Wildlife Research Unit, University of New Brunswick.  36 p

Appendix:
N/A

Indicator – Q4. The capacity of the forest to regenerate naturally is ensured

Consultant's  Initials:

CKW
Source: 
CIFOR

Identification No. in source: Use all refs:



2.3

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

CIFOR 3.2.2; or CCFM 1.1.1 & CCFM 1.1.2

Box A: 

Principle -  CCFM 2.0  Maintenance and enhancement of Forest Ecosystem Condition and Productivity.

Criterion-   CIFOR 2.1  Ecosystem Function is Maintained

Indicator -   CIFOR 2.3  The capacity of the forest to regenerate naturally is ensured

Box B: Definition:
The capacity of the forest to regenerate naturally is ensured.  This indicator is closely related to CCFM 2.2.2  which uses the following definition:

Ecosystems with greater regenerative capacity and a balanced distribution of forest types and age classes are considered to be more resilient and therefore more sustainable.  CCFM p. 38.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



2

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


2
(4)LI







Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

N/A

Box E:  Overlap:

CIFOR:

2.2.4  
3.2.2
CCFM:  
2.2.2 
1.1.1  
 1.1.2

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure



Site
X


Notes:

Natural regeneration is most of the time the result of a management practice.  Silvicultural treatments are usually applied to specific sites and each one will show different capacity to regenerate naturally.

Box G: Indicator Characteristics

Diagnostic
X


Predictive



Both



Notes:
By definition a sustainable forest should be able to replace itself.  Otherwise it is a plantation.  Plantations may come under a different set of criteria and indicators much more geared to meeting specific management objective such as maximizing wood fiber, rather than sustainable forest communities (the ecological context of sustainable forestry). 

Box H: Indicator Function

Structure



Function/Process
X


Composition



Perturbation



Not Applicable



Notes:  

Regeneration has close ties to structures and composition but is a process such as succession.

Box I:  Underlying Concepts:
Steele, 1994 states:  “Forest health is defined here as the capacity for self-renewal…”  this is another way of saying: “The capacity of the forest to regenerate naturally is ensured”.
“Forestry, like any other renewable resource management, involves disturbing natural systems to one degree or another and has as a central objective to do so in a sustainable way.  For the ecologist, by far the most reliable strategy for achieving sustainability is to understand the historic forces that have shaped ecosystems and to work within the mechanism by which ecosystems sustain themselves.”  Perry and Amaranthus, 1997, p. 31

The definition still lacks clarity as the question arises: does it apply to the entire forest community (meaning all the associated flora and fauna) or just to the indigenous tree strata?

Box J: Relevance to Sustainable/Unsustainable Management: 

Sustainable forestry in its most elemental characteristics is based on the assumption that a forest must be able to renew, replace, or regenerate itself.  It is almost a form of circular reasoning to use the ability of a forest to regenerate naturally as an indicator of sustainability.  It does relate to important factors that may affect regeneration such as soil, nutrient cycles, water relations, succession, other vegetation, climate, etc.  So in a very real sense it represents an integrative indicator of the “health” of a forest system.  Forest regeneration time-frames may well exceed those of an assessment.  

Box K: Measurement Methods:
Relevant methods pose a problem because the almost always require that some sort of time-frame for renewal be imposed. These time-frames are rarely ecological but tend to be more social values or management expectations.  Hence the measurement methods are characteristically tied to management objectives, rather than inherent cycles of forest regeneration.  Many ecological factors come into play and they are not the same from site to site, species to species and forest type to forest type.  Some trees must have their seeds pass through the digestive system of specific animals (see Hunter, 1990, Chapters 2 and 4 for interesting examples of trees closely linked to specific fauna); while others such as conifers depend more on soils, weather and climate.  Determining a measurement method is problematical in the extreme and so the indicator must be defined for each forest type or species.

O’Laughlin and others (1994) give 4 steps to measure forest health:  “(1)  select a representative set of indicators for a particular ecosystem; (2) establish baseline data, such as a historical range of variability; (3) develop standards against which to compare current conditions; and (4) establish a monitoring program to assess current conditions and modify baseline data as new trends develop.” Pp.  65-66.

The U.S.D.A. Forest Service prepares an annual report on acres reforested by planting or natural methods.  But “successful” is more difficult to gather from the reports and is tied to a time line requirement for reforestation (5-year) and success is qualified by meeting a minimum number of trees per acre.

The Idaho Department of Lands does not use reforestation standards in the same sense as the indicator but requires a minimum stocking per acre regardless of the reforestation or lack there of.

Canada has data in the National Forest Database in the REGEN project for Crown lands but no national database are available for private lands.  CCFM p. 45.

An alternative way at looking at the indicator would be to compare the artificially regenerated areal extent with the naturally regenerated areal extent in relation to the total forest area.

An alternative way at looking at the indicator would be to compare the artificially regenerated areal extent with the naturally regenerated areal extent in relation to the total forest area.  This is the same type of idea as discussed in W1.

As a proxy, the extent of forests compared to historical ranges does provide a relatively robust measurement at large scales.  CCFM 1.1.1 and 1.1.2 address the same items as suggested by O’Laughlin and others and should be adopted as a proxy measurement.

Box L: Data Required: 
As discussed above, the availability of data would vary greatly across North America.  Canada uses the indicator as they have some data.  The U.S.D.A. Forest Service collects similar information and reports on it (Annual Reforestation and Timber Stand Improvement Accomplishment Report Tables 9, 11 and 11a.)  But information for other landowners is highly variable and not even recorded in many areas.

Data needed are the same as those for CCFM 1.1.1 and 1.1.2.  That is the historical percentage and extent of a given forest type or species compared to the current situation.  

Box M: Data Used for the North American Test :

For U.S.D.A. Forest Service lands in the test area the Annual Reforestation and Timber Stand Improvement Accomplishment Report Tables 9, 11 and 11a for the past decade were used.

Jim Colla of the Idaho Department of Lands provided an explanation of how the State deals with reforestation through a phone conversation with the evaluator on June 22, 1998.  The Idaho Forest Practices Act requires a minimum number of trees per acre be present; but this may be residual stocking and not regeneration.  

Boise Cascade reports on reforestation as part of their management objectives. 

For range of historical variation the Upper Columbia River Basin Ecosystem Management Project (UCRB) provides considerable information and relevant examples in Chapter 2 of the Draft EIS.  This chapter has maps and information for various forest and rangeland vegetation types as well as selected biota comparing historical conditions to current conditions.

Box N: Example Results:
An example is Maps 2-10a and 2-10b  in Chapter 2, pages 60 and 61 UCRB draft DEIS. 

Box O: Assessing the Practicality: 

The indicator can be easily tracked over time once the historical value is given.  It is more difficult to derive the historical information and it may not be possible on all vegetation types.

Box P: Assessing the Information Value :
Information value is assumed to be high.

Box Q: Overall assessment: 
Rejected –

I suggest that this indicator is more of a principle or criterion rather than an indicator as it is a basic part of the condition of sustainability that cannot be separated from it. 

Box R: Did you rewrite or revise to a new indicator. If so what?

It better fits within the scope of CIFOR 3.2. - Silvicultural systems prescribed and appropriate to forest type and produce grown.

Another alternative is to revise or adapt it to CCFM 1.1.1 and CCFM 1.1.2.

Box S: References :
Canadian Council of Forest Ministers (CCFM).  1996.  Criteria and Indicators of Sustainable Forest Management in Canada, Technical Report.  Natural Resources Canada.  Canadian Forest Service Cat. Fo75-3/6-1997E.  Ottawa ON.  138 p.

Center for International Forestry Research (CIFOR) 1998.  Criteria & Indicator Resource Book.  Draft dated March 18, 1998.  Bogor, Indonesia.  212 p.

Kaufmann and others.  1994. An Ecological Basis for Ecosystem Management.  General Technical Report RM-246.  Rocky Mountain Forest and Range Experiment Station, Fort Collins, Colorado.  22 p.

Morgan, P. and others.  1994.  Historical Range of Variability: a useful tool for evaluating ecosystem change.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.

O’Laughlin J. and others. 1994.  Defining and Measuring Forest Health.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.

Ogle, K., and V. DuMond.  1997.  Historical Vegetation on National Forest Lands in the Intermountain Region.  U.S.D.A. Forest Service, Intermountain Region, Ogden, Utah.  129 p.

Perry, D. A. and M.P. Amaranthus.  1997.  Disturbance, Recovery, and Stability.  In:  Kohm, K.A. and J.F. Franklin, (eds.).  1997.  Creating a Forestry for the 21st Century: the science of ecosystem management.  Island Press, Washington D.C.  475 p.

Steele, R.  1994.  The Role of Succession in Forest Health.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.
Upper Columbia Basin Draft Environmental Impact Statement.  1997.  USDA, Forest Service and USDI Bureau of Land Management.  Interior Columbia Basin Ecosystem Management Project, Boise, Idaho.  Vol. 1.  Various paging.

Appendix:
Please record your notes on evaluating the indicator here

This and indicator W1 (Percentage of area successfully naturally regenerated and artificially regenerated) are very similar.  Both are better handled in CIFOR  3.2.2  Silvicultural systems prescribed and appropriate to forest type and produce grown.

The capacity of the forest to regenerate naturally depends on the appropriateness of silvicultural systems to forest type.  This (CIFOR 2.3) overlaps with several other indicator (Box E), so the overlap with other indicators more than adequately covers the value of CIFOR 2.3.


Indicator – R1. Corridors of unlogged forests are retained.

Consultant's  Initials:

SW
Source: 
CIFOR 

Identification No. in source: Use all refs:



2.3.2

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

Merged with CCFM 1.1.4

Box A: 

Principle - Ecological

Criterion- Landscape patterns support native populations 

Indicator – Corridors of unlogged forests are retained.

Box B: Definition:
On of the concerns voiced about intensive forest management is that harvest practices fragment the landscape into patches of habitat that are unusable for individual organisms or sub-populations. “Connectivity” refers to the arrangement of patches on the landscape and the ability of organisms to use those patches (see reviews by Lindenmayer, 1994 and Simberloff et al., 1992). If a given species of wildlife cannot travel between forest patches, then those patches are considered disconnected. Since many organisms use a variety of patches on the landscape, maintaining connectivity between them is considered essential.  This indicator attempts to account for a land of connectivity by maintaining corridors of unlogged forests.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



yes

Is it applicable to other areas/ecosystems? (robust)


3








Sensitive?


2



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

This would apply to all landowners with aims to conserve ecological connectivity of the landscape.  Connectivity (but not necessarily corridors) is vital to conservation of populations.

Box E:  Overlap:

CCFM:

 R7,  1.1.4 

Box F: Geo-Political Scale: 

Global
X


North America
X


Intermountain
X


West



Study area
X


Tenure
X


Site
X


Notes:  The issue of connectivity is multi-scaled and applying to all scales depending on the mobility of individual organisms.  For example, some birds and bats migrate through North America and beyond to South America and Asia.  Wolves and Grizzly bears have been shown to disperse throughout the intermountain west.  Pine marten move between patches of mature confer habitat at the forest management unit level.  Thus all spatial scales apply.  Connectivity has been best studied at the level of study area and smaller.  Certainly connectivity can be accounted for in the management of these scales.  It is more difficult at regional and continental scales, but some groups are attempting  to do so (i.e. Project Wildlands). 
Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Notes: There is little information for forestry on that gives predictive value to a particular amount of forested corridors (or level of connectivity) on the landscape.  Thus for the present, presence of unlogged corridors have little predictive value.  For the same reason, they may also have little diagnostic value

Box H: Indicator Function: 

Structure
X


Function/Process



Composition



Perturbation



Not Applicable



Notes:  This is a structural measure of the landscape.  The key function is connectivity.  The debate over this indicator concerns the relation of structure to function.

Box I:  Underlying Concepts:
Connectivity of landscapes depends on the spatial distribution of habitats across a landscape as well as the scale at which organisms interact with landscape pattern (Merriam 1984, Noss 1991). The extent to which corridors are actually used by animals is influenced by a number of inter-acting factors (Lindenmayer, 1994a) including:

1.  The particular species targeted for conservation;

2.  The attributes of the corridors themselves, such as width and length and vegetation cover;

3.  The suitability of habitat in the area surrounding corridors;

4.  The spatial location of corridors in the landscape (e.g. on gullies vs. ridges);

5.  The type of logging operations and their intensity and pattern in areas surrounding corridors;

6.  The impacts of edge effects such as windthrow; and,

7.  The value for fauna of patches connected by corridors.

The  basic question is whether or not animals use corridors (or other specific landscape patterns) when moving across the landscape.  The answer to this question is again not clear and seems to depend very much on the species.  Certainly animals tend to find some patches inhospitable, in most cases large homogeneous areas. In many cases it is clear that animals need a variety of landscape elements to provide for a range of needs that vary in space and time.  In a study of dispersing foxes, the animals' movements did not show any correlation to landscape pattern (Storm et al., 1976).  The only common pattern observed was that the animals tended to maximize their distance from human habitation.  Some animals make extensive use of corridors for much of their movement ( e.g., skunks use hedgerows and mink use stream valleys).  Others use corridors on a seasonal basis (e.g.,. wolves use frozen streams for travel).  Also, landscape elements often are used to define boundaries between territories.

The exact specifications for connectivity are not well known. Most connectivity-related research has been done in predominately agricultural rather than forested landscapes. Furthermore, it is difficult to extrapolate from individual species connectivity requirements to general rules. However, it is known with certainty that connectivity is important for the survival of populations.

The maintenance of connectivity is important in managed forests where harvesting has the potential to eliminate species from logged areas and fragment and isolate those populations which remain in uncut areas. The idea of connectivity covers features such as exchanges of individuals between sub-populations in a meta-population and the role of sub-optimal habitat (which may or may not be logged) in maintaining links with optimal habitat for particular species.

Connectivity and corridors are often confused.  While connectivity is known to be important, the role of corridors in assuring connectivity is not well understood. Corridors assist the movement of animals through otherwise sub-optimal habitat as well as between valued habitat patches.  They also provide habitat for resident populations, which may re-colonize adjacent logged and regenerating areas. Corridors may also facilitate continuity between sub-populations in a meta-population, and allow previously unexploited habitat to become available.

Corridors may also have some disadvantages. Corridors may help spread deleterious genes, weeds, pest animals, diseases and fires and act as population 'sinks' (Simberloff et al., 1992).  It should be pointed out that such potential disadvantages have rarely been demonstrated.

Box J: Relevance to Sustainable/Unsustainable Management:
The maintenance of viable populations of native species is generally considered to be fundamental component of sustainable forest management (at a forest management unit scale).  Fragmentation has been called the greatest worldwide threat to biodiversity.  Certainly we know that habitat loss is not the only issue, rather the key measure is unfragmented habitat.  Unfragmented habitat can and should  be considered in land management planning.

Box K: Measurement Methods:
There are a number of measurement methods available to assess landscape fragmentation.

Box L: Data Required :
See test of indicator CCFM 1.1.4 – Level of fragmentation and connectedness for forest management ecosystems.

Box M: Data Used for the North American Test :

See test of indicator CCFM 1.1.4 – Level of fragmentation and connectedness for forest management ecosystems.

Box N: Example Results:
See test of indicator CCFM 1.1.4 – Level of fragmentation and connectedness for forest management ecosystems

Box O: Assessing the Practicality:
Because the use of unlogged corridors is so variable, it is important to identify explicitly the goals of a network of wildlife corridors. For example, the spatial arrangement of a corridor network may be different if the goal is to provide areas of linear retained habitat rather than promote the movement of organisms through the landscape (Lindenmayer, 1994a). Moreover, given the constraints which typically apply in timber production forests, it may not be possible to design corridor systems that conserve all of those species that are vulnerable to the effects of timber harvesting. Therefore, corridors should be used in tandem with, and not as a substitute for, other conservation strategies such as the retention of permanently protected areas and modified logging practices.

Box P: Assessing the Information Value :

N/A

Box Q: Overall assessment :

Rejected 

This indicator has important conceptual underpinnings, but the concept of connectivity is confused with the presence or absence of forested corridors.  While forested corridors many be part of a sustainable forested landscape, they are not necessarily so.  The concept of connectivity is better addressed under the indicator CCFM 1.1.4 – Level of Fragmentation and Connectedness of Forrest Ecosystem Components.

Box R: Did you rewrite or revise to a new indicator. If so what?

Merged with CCFM 1.1.4 – Level of Fragmentation and Connectedness of Forest Ecosystem Components.

Box S: References :

Lindenmayer, D. B. 1994. Wildlife corridors and the mitigation of logging impacts on fauna in wood production forests in south-eastern Australia: a review. Wildlife Research 21:323-340.

Franklin, J. F. and R. T. Forman. 1987. Creating landscape patterns by forest cutting: ecological consequences and principles. Landscape Ecology 1:5-18.

Merriam, G. 1984 . Connectivity: a fundamental ecological characteristic of landscape pattern. Pages 5-16 in  J. Brandt and P. Agger, editors. Proceedings of the First International Seminar on Methodology in Landscape Ecological Research and Planning. Theme I: Landscape Ecological Concepts  ,volume 1. Roskilde University Centre Book Company, Roskilde, Denmark

Noss, R. F. 1991. Landscape connectivity: different functions and different scales. Pages 27-39 in  W. E. Hudson, editor. Landscape linkages and biodiversity . Island Press,Washington, D.C., USA.

Simberloff, D.J. Farr, J. Cox, and D. Mehlman, 1992. "Movement Corridors: Conservation Bargains or Poor Investment?" Conservation Biology 6(4):495.

Indicator – R2. Protected areas are maintained to protect rare, unique and representative species and features

Consultant's  Initials:

SW
Source: 
CIFOR 

CCFM

GFE

Identification No. in source: Use all refs:



2.3.1

1.1.3

16.1

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Yes

Box A:
Principle – Ecological integrity is maintained

Criterion- Reorganized under S: Native species diversity is maintained.

Original Indicator - Representative areas, especially areas of ecological importance, are maintained.
Revised Indicator - Protected areas are maintained to protect rare, unique and representative species and features.

Box B: Definition:
Representative areas, especially areas of ecological importance, are maintained to protect rare, unique and representative species and features.

This definition is a combination of the definitions given below:

CIFOR Definition: - Representative areas, especially areas of ecological importance, are maintained.
CCFM definition - Representative protected forest areas provide ecological benchmarks, which enable the biodiversity in undisturbed ecosystems to be compared with that in areas managed for forest products. Protected areas also provide wilderness experiences and other recreational benefits.

GFE definition - Establish a network of protected areas in the forest ecosystem to protect rare, unique and representative species and features.  At a regional scale, conservation of biodiversity requires permanent networks of protected areas that are connected by corridors acting as functional linkages between populations. This need is based on the precautionary principle of conservation management wherein our management actions are tempered by caution and the ability to respond to change. Protected area networks should be a combination of large representative areas and also smaller areas established to conserve sensitive and unique sites.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


2



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

Worldwide, protected areas are one of the most common conservation strategies.  They are a key component of the Rio Biodiversity Conservation Strategy. Protected area conservation strategies are applied by all levels of government as well as private landowners.  Increasingly in North America, private landowners and conservation organizations are using protected area strategies for conservation.  Instead of traditional park lands, private organizations are developing protected areas through a range of strategies, including tax incentives, volunteer land owner agreements and outright private purchase.  

Box E:  Overlap: 
N/A

Box F: Geo-Political Scale:

Global
 


North America
 


Intermountain
X


West



Study area
X


Tenure
X


Site
X


Notes:  Protected areas are developed at all political scales including the global (World Heritage Sites), the National (National Parks), state and provincial (Parks) and tenure (reserve for species of concern).  However in the geographical sense, protected areas are sized from the regional down.

Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes: Protected areas are a diagnostic indicator of the implementation of the precautionary principle in land use management.

Box H: Indicator Function:

Structure



Function/Process



Composition
X


Perturbation



Not Applicable



Notes:  Protected areas are considered by international convention to be a key component a sustainable landscape.

Box I:  Underlying Concepts:
A system of protected areas in managed landscapes offers safeguards against the known and unknown impacts of various extractive resource uses. They can also act, to varying degrees, as benchmarks for comparative research (Agee and Johnson, 1988).  These values are included in the Convention on Biological Diversity (1992), which was signed and ratified by all 3 North American countries.  Article 8 of the convention states: 

Each Contracting Party shall, as far as possible and as appropriate: 

(a) Establish a system of protected areas or areas where special measures need to be taken to conserve biological diversity; 

(b) Develop, where necessary, guidelines for the selection, establishment and management of protected areas or areas where special measures need to be taken to conserve biological diversity; 

(c) Regulate or manage biological resources important for the conservation of biological diversity whether within or outside protected areas, with a view to ensuring their conservation and sustainable use; 

(d) Promote the protection of ecosystems, natural habitats and the maintenance of viable populations of species in natural surroundings; 

(e) Promote environmentally sound and sustainable development in areas adjacent to protected areas with a view to furthering protection of these areas; 

(f) Rehabilitate and restore degraded ecosystems and promote the recovery of threatened species, inter alia, through the development and implementation of plans or other management strategies; 

(i) Endeavor to provide the conditions needed for compatibility between present uses and the conservation of biological diversity and the sustainable use of its components; 

The definition of a protected area adopted by IUCN is:

An area of land and/or sea especially dedicated to the protection and maintenance of biological diversity, and of natural and associated cultural resources, and managed through legal or other effective means.

Categories of Protected Area:

IUCN has defined a series of protected area management categories based on management objective. For the purposes of the definition of this indicator, categories 1-3 were considered appropriate as representative areas. Definitions of these categories, and examples of each, are provided in Guidelines for Protected Area Management Categories (IUCN, 1994). The categories are:

CATEGORY Ia: Strict Nature Reserve: protected area managed mainly for science

Definition: Area of land and/or sea possessing some outstanding or representative ecosystems, geological or physiological features and/or species, available primarily for scientific research and/or environmental monitoring.

CATEGORY Ib : Wilderness Area: protected area managed mainly for wilderness protection

Definition: Large area of unmodified or slightly modified land, and/or sea, retaining its natural character and influence, without permanent or significant habitation, which is protected and managed so as to preserve its natural condition. 

CATEGORY II : National Park: protected area managed mainly for ecosystem protection and recreation

Definition: Natural area of land and/or sea, designated to (a) protect the ecological integrity of one or more ecosystems for present and future generations, (b) exclude exploitation or occupation inimical to the purposes of designation of the area and (c) provide a foundation for spiritual, scientific, educational, recreational and visitor opportunities, all of which must be environmentally and culturally compatible. 

CATEGORY III : Natural Monument: protected area managed mainly for conservation of specific natural features 

Definition: Area containing one, or more, specific natural or natural/cultural feature which is of outstanding or unique value because of its inherent rarity, representative or aesthetic qualities or cultural significance. 

It is recognized the protected areas cannot conserve biodiversity by themselves.  They are part of a larger strategy and must be integrated with lands that are managed for other uses, including intense extraction of resources for human consumption. The conditions for the establishment and management of protected areas vary greatly from region to region, and from country to country.   Features such as size, percent of landscape jurisdiction in protected area and boundary configuration will be reflective of the local situation.

Box J: Relevance to Sustainable/Unsustainable Management:

For over a century protected areas have been recognized as a conservation strategy.  Virtually all countries in the works have protected areas.  Their role in conservation was internationally recognized by the Convention on Biological Diversity signed in June 1992 at the United Nations Conference on Environment and Development.  In Canada, Parks and Wildlife Ministers signed a statement of commitment to complete Canada’s networks of protected areas by 2000. These networks are representative of Canada’s land-based natural regions.

Box K: Measurement Methods:
Assessing the role of protected areas can be complex.  At its simplest, it consists of a simple record of  the total area as a percentage of the Country, province/state or study area.  It is also important to stratify the area of interest by habitat type, ecodistrict or some other biophysical classification system to ensure protected area are representative of the range of ecosystem types on the landscape.  A third level is the size and shape of individual areas relative to their conservation goals.

There are a group of methods available to assess the need for protected areas that fall under the description of gap analysis.   Simply put, a gap analysis searches for gap in protected area programs for species, communities, habitats or landforms.  In United States, the United States Geological Survey has been conducting a National Gap Analysis Program to provide regional assessments of the conservation status of native vertebrate species and natural land cover types and to facilitate the application of this information to land management activities. Idaho was the first GAP prototype state project. This project helped establish early standards and methods, as well as being the source for numerous publications that launched the national program. The techniques and standards for the Gap Analysis are available from the United States Geological Survey (1998).    There is a full range of gap analysis methods and literature that is too extensive to examine here.

Box L: Data Required:
Data required for this measure includes ecological land classification maps for the area in question, as well as maps of protected areas and their IUCN classification.  The IUCN classes have already been assigned for most protected areas in North American and are available on the World Conservation Monitoring Centre data bases (WCMC, 1998). 

Box M: Data Used for the North American Test :
Data was collected on the area of representative and unique protected areas set aside in North America, the State of Idaho and study area.  Each of the protected areas had to meet IUCN class 1-3 criteria.  The World Conservation Monitoring Centre has recently compiled a data based on forested protected areas.   In the Boise study area, protected areas are designated by the National Forests and areas recorded in a geographic information system.  The protected area classes include only National Wilderness Areas and Research Natural Areas within the National Forests.  Research Natural Areas are already chosen to be representative of the range of habitat types in the Boise National Forest.  The State and Industrial Freehold lands within the study area do not contain IUCN class 1-3 protected areas.

Box N: Example Results:
Canada has 7.3% of its forests in protected areas, while the United States has 10%.  Results were not available for Mexico (Mexico lists 4.9% of its total lands in protected status).  For Canada and the United States combined, the largest percentage of protected areas are in evergreen needleleaf forests, often in higher elevations (World Conservation Data Centre).    Historically, the more productive lands were converted to agriculture or sold into private ownership.

Outside the study area in the State of Idaho, there are a number of protected area programs that meet IUCN class 1-3 criteria including State Parks, National Landmarks, National Monuments, and Wilderness Areas.  There are also a number of Class 3-6 protected areas including national wildlife refuges, scenic rivers and outstanding natural areas.

In the study area, the Boise and Payette National Forests and Bureau of Land Management  lands would qualify as Category 6 protected areas, which makes up 69% of the study area. Category 6 lands are defined as area containing predominantly unmodified natural systems, managed to ensure long term protection and maintenance of biological diversity, while providing at the same time a sustainable flow of natural products and services to meet community needs. The National Forests also have “research natural areas”, which are representative areas set aside as benchmark areas, as well as designated wilderness areas.   State Parks protect unique features and provide recreational opportunities.  In addition to the Category 1-3 lands there are very large areas of the study area than would fit under IUCN class 4-6 lands.  These categories include habitat/species management areas, protected landscapes and areas managed mainly for the sustainable use of natural ecosystems.  These latter categories would most of the Boise National Forest and perhaps all lands dedicated to the sustainable management of forests. Calculated data for the study are presented below.  Note these data are for illustration only and were not error checked.

Area of IUCN Class 1-3 Protected Areas in the Boise Study Area:

Tenure
Type of Protected Area
Area (sq. mi.)
% of Study Area

National Forest
Wilderness area
    29.0
.45

National Forest
Research Natural Area
      1.9
 .03

State Lands
State Parks
      1.3
 .02

Total

6412.2
.51

There are few standards or norms for the amount of protected area as a percentage of the landscape.  The World Commission on Environment and Development suggested a rough figure of 12% of the landscape in protected areas and this has been accepted by several jurisdictions.  For example, the Province of British Columbia in Canada has a goal to protect 12% of each terrestrial biogeoclimatic zone by the year 2000.   Considering all IUCN class 1-6 protected areas, the United States protects 11%, Canada protects 8% and Mexico protects 5%.  These figures are considerably lower for IUCN class 1-3.  In general IUCN classes 3-6 are unclearly defined and have lack the utility of Classes 1-3.

Box O: Assessing the Practicality:
The role of protected areas is easy to assess in the North American context.  There are public databases on protected areas and ecological land classifications. 

Box P: Assessing the Information Value 
Assumed to be high.  This is a measure understood by a range of publics.

Box Q: Overall assessment :
Accepted.  Protected areas are not required for ecological integrity in any theoretical sense.  They are safeguards against management error, lack of understanding and mismanagement.  They are a concrete expression of the precautionary principle that has international sanction and support in virtually all countries.  If using IUCN protected area classes, it seems only logical to include classes 1-3.  IUCN classes 3-6 includes areas managed sustainably, and thus it seems like circular logic to include them in indicators of sustainability.

Box R: Did you rewrite or revise to a new indicator. If so what?

The indicator was revised as following:

Representative areas, especially areas of ecological importance, are maintained to protect rare, unique and representative species and features.

Box S: References:
Agee, J. K., and D. R. Johnson. 1988. Ecosystem Management for Parks and Wilderness. University of Washington Press. Seattle, WA. 237 pp.

IUCN. 1994. Guidelines for protected area management categories. IUCN Commission on National Parks and Protected Areas with the assistance of the World Conservation Monitoring Centre. 

United States Geological Survey. 1998.  Methods for Conducting Gap Analysis.  http://www.gap.uidaho.edu/gap/AboutGAP/Handbook/Index.htm

WCMC. 1998. World Conservation Monitoring Center Protected Areas Database. http://www.wcmc.org.uk/protected_areas/data/

Indicator – R3. Canopy opening is minimized

Consultant's  Initials:

CKW
Source: 
CIFOR 

Identification No. in source: Use all refs:



2.2.3

Class:
Ecological/biophysical
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #



Box A: 

Principle -  CCFM 2.0  Maintenance and enhancement of Forest Ecosystem Condition and Productivity.

Criterion -   CIFOR 2.1  Ecosystem Function is Maintained

Indicator -   CIFOR 2.2.3  Canopy opening is minimized.

Box B: Definition:

Canopy opening is minimized.  There is nothing further given in the Criteria and Indicators book. 
Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


2


Useable?



1

Is it applicable to other areas/ecosystems? (robust)


1








Sensitive?


1



Easy to detect, record and interpret? 


1








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences.

It is not applicable as defined by CIFOR for a wide variety of forest types in North America.

Box E:  Overlap:

None

Box F: Geo-Political Scale:

Global



North America



Intermountain West



Study area



Tenure



Site
X


Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Box H: Indicator Function:

Structure
X


Function/Process



Composition



Perturbation



Not Applicable



Box I:  Underlying Concepts:
It seems a concept that applies only to forests with fully closed canopies such as are common in tropical forests or some types of temperate hardwood and a few conifer forests.  It does not appear relevant to dry forest types where canopy closure is rarely if ever attained.  Application would require establishing an minimum canopy opening for each forest type.   Such a standard also favors shade-tolerant late successional species which in much of western North America are more prone to disease and intense wildfires.  Covington and others, 1994.; Auclair and Bedford, 1994.

In the United States a minimum opening size was set by Law in the National Forest Management Act.  However these opening sizes have little to do with ecology or historical disturbance patterns by forest types.
Box J: Relevance to Sustainable/Unsustainable Management :

Not relevant in a North American context except for some specific forest types.

Box K: Measurement Methods:

Cover and density values in published forest plant community guides.  (e.g. Steele and others, 1981; Pfister and others, 1977; Daubenmire and Daubenmire, 1968; Bell, 1965; Williams and others, 1995.)

Box L: Data Required:
Canopy closure for each forest type and successional stage would have to be developed.  

Box M: Data Used for the North American Test:

Published reports of plant community characteristics for forests in western North America.

Box N: Example Results:
Put in graph from Boise NF package of Sloan’s study in the Boise Basin

Box O: Assessing the Practicality: 

Not a good indicator for many North American Forests.

Box P: Assessing the Information Value:
Information value is judged to be low.

Box Q: Overall assessment:
Rejected as it is not relevant to many North American forest types.

Box R: Did you rewrite or revise to a new indicator. If so what?

No

Box S: References:

Auclair, A.N.D., and J.A. Bedford.  1994.  Conceptual Origin of Catastrophic Forest Mortality in the Western United States.  In: Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.  461 p.

Bell, M.  1965.  The dry subzone of the interior western hemlock zone.  In:  Ecology of western North America.  V. Krajina (ed.).  Vol. 1, University of British Columbia, Department of Botany.  Vancouver, British Columbia.  pp. 42‑64.

Clark, L.R., and R. N. Sampson.  1995  Forest Ecosystem Health in the Inland Northwest:  a science and policy reader.  Forest Policy Center, American Forests.  Washington D. C.  37 p.

Covington, W.W. and M.M. Moore, 1994.  Postsettlement Changes in Natural Fire Regimes and Forest Structure: Ecological Restoration of Old-Growth Ponderosa Pine Forests.  In:Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.  461 p.

Covington, W.W. and others, 1994.  Historical and Anticipated Changes in Forest Ecosystems of the Inland West of the United States.  In:Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.  461 p.

Daubenmire, R. and J. Daubenmire.  1968.  Forest vegetation of eastern Washington and northern Idaho.  Washington Agricultural Experiment Station, Technical Bulletin 60, 104 p.

Pfister, R., B. Kovalchik, S. Arno, and R. Presby.  1977.  Forest habitat types of Montana. General Technical Report INT‑34.  USDA Forest Service, Intermountain Forest and Range Experiment Station, Ogden, Utah, 174 p.

Steele, R., R. Pfister, R. Ryker, and J. Kittams.  1981.  Forest habitat types of central Idaho.  General Technical Report INT‑114.  USDA Forest Service, Intermountain Forest and Range Experiment Station.  Ogden, Utah.  138 p.

Williams, C.K., B.F. Kelley, B.G. Smith and T.R. Lillybridge.  1995.  Forested Plant Associations of the Colville National Forest.  General Technical Report PNW-GTR-360, USDA Forest Service, Pacific Northwest Research Station.  375 p.
Appendix:
Please record your notes on evaluating the indicator here. 

N/A
Indicator – R4&R5. Percentage and extent, in area, of vegetation types, and structural class relative to the historical condition and total forest area

Consultant's  Initials:

SW

JL
Source: 
CCFM

Identification No. in source: Use all refs:



CCFM 1.1.1

1.1.2

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

R4

R5

Combined

Box A: 

Principle - Ecological

Criterion- Reorganized under Criterion T:  Ecosystem diversity is maintained.
Indicator –– Percentage and Extent of area by forest type and age class.


Percentage and extent, in area, of forest types relative to the historical condition and total forest area. 

Revised indicator - Percentage and extent, in area, of vegetation types, and structural class relative to the historical condition and total forest area.

Box B: Definition:
CCFM definition – The CCFFM definition is covered under 2 separate indicators:

- Percentage and extent of area by forest type and age class, and;

- Percentage and extent, in area, of forest types relative to the historical condition and total forest area.

Both of these were considered to be the same indicator, with the notion of structure and type relative to the historical condition (CCFM 1.1.1) being a standard or norm for the indicator.  The two indicators were thus combined.  The combined indicator refers to the area and extent of forest types by structure classes, relative to historical condition and total forest area.
Age can be used as surrogate for structure class if necessary.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


3








Sensitive?


4



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

Most forest land managers keep inventories of forest type and age class data because they are important for estimating annual harvest.  Type and age data are also key to understanding the habitat suitability of the forest for most wildlife.

Box E:  Overlap:

CCFM:
  2.2.1

Box F: Geo-Political Scale:

Global
 


North America
 


Intermountain



West



Study area
X


Tenure
X


Site



Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes: Stand age and forest type are diagnostic of present conditions, and coupled with growth and stand development models, are predictive of the future.

Box H: Indicator Function:

Structure
X


Function/Process



Composition
X


Perturbation



Not Applicable



Notes:
This indicator related to both structure (structure classes and forest types across the landscape) and composition in terms of ecosystem components.

Box I:  Underlying Concepts:
An ecosystem consists of plants, animals and microorganisms interacting with their physical and climatic environment in a given area.  Each forest ecosystem has its own set of species adapted to regional climate, soil conditions and disturbance patterns. A landscape is comprised of patches of habitat that influence the distribution, abundance, and movement of wildlife (see review by Franklin and Forman, 1987). Patch size refers to the size of the stand or patch of forest following a disturbance. Gap-type disturbances create a forest of small patches, while stand-replacing disturbances, such as fires, make larger ones.   The patches reflect the distribution of structure classes and vegetation types across a landscape.

The concern for forest type and structure class distribution is based on the understanding that there are groups of native species that are obligate to, or strongly associated with, particular seral stages of vegetation types. Intensive forest management shortens the rotation age of the forest, alters the distribution of patch size and may alter forest and structural class type.  Fire suppression, in a fire-prone ecosystem, may have the effect of increasing stand density and shifting species composition to later successional types. Thus forest management has the potential to eliminate some native biodiversity that is dependent upon the structures associated with particular seral stages or path size.   This is particularly true of species requiring older seral stages, or species with very specific habitat requirements.  

In addition, it is known that species have adapted to a range of disturbance regimes, which have created forest patches of various sizes and configurations. It is assumed that forest management that reflects historical disturbance regimes that allow for the survival of native species.  It does this by maintaining a mosaic of vegetation types and structure classes that is known to meet the needs of particular species.  Structure class information is important for the conservation of biodiversity because it enables timber harvests to be planned so as to maintain a full range of successional habitats for wildlife and ecosystem types over the long term.

Historical condition usually refers to the condition of the forest before the arrival of European colonists, and is considered to be the “natural” condition that shaped species adaptation.  There is a growing body of evidence that native peoples of North America, altered their environment substantially through agriculture and the use of fire (Barrett and Arno 1982).  Humans, as part of the natural ecosystem, shaped their environment and interacted with other species for millennia.  Thus species would be expected to be adapted to human influences as they were prior to European colonization.  Although it may be impractical to completely re-create the forest landscape of the past because of changes due to agriculture, forestry and urbanization, it is valuable for resource managers to determine a historical benchmark for comparing human impacts (Forbes  et al. 1998). 

Box J: Relevance to Sustainable/Unsustainable Management :

Conservation of native species, a landscape or large forest management unit scale is a fundamental part of sustainable forest management.  Species survival depends on a arrangement of habitat patches, which can be defined as stand types of a particular seral stage, size and age.

Box K: Measurement Methods:
Measuring forest structure class and forest type distribution can be a difficult exercise.  Estimating the same parameters for pre-European condition is even more difficult. It first requires definition and a listing of assumptions.  Distribution of forest type and structural class patches in a forest are a matter of scale and prescription.  A patch to an ant is not the same as a patch to a moose.  The biological literature has tended to define patches at a meso-scale, probably because that is the scale at which humans most easily perceive patches.  Landscape ecology has a well-developed terminology for each of the attributes of a patch.  Patches are typed as remnant (e.g. fire), environmental resource (e.g. bog), introduced (e.g. field) or ephemeral (e.g. water hole).  Patches are also characterized by their shape (Forman and Godron, 1986).  Most forestry data bases have forests classified according to forests stands, based on age and type.  This is a useful way to view the landscape and also appears to be relevant to the majority species.

Assessment of the distribution of forest type, structure class and size of patches on a landscape is really an assessment of landscape diversity.   As with species diversity within communities, landscape-level diversity could be indicated as: (1) the number of distinctive community types occurring within some management or political area; (2) on the basis of both community richness and the relative abundance of community types; and (3) on the basis of the shape, size, edge:area, connectedness, and age-class adjacency of patches on the landscape (Romme and Knight, 1982; Noss, 1983; Forman and Godron, 1986; Turner, 1989).    Any of the above methods are useful in characterizing the landscape.

Methods for estimating the historical condition vary depending on information availability.  When historical data are available, combining this information with a fine scale ecological land classification based on enduring features may provide a reasonably accurate picture. In the Greater Fundy Ecosystem of New Brunswick, Canada, historical condition was described both in terms of historical data (Lutz 1997), and in terms of potential forest development based on an ecological land classification (Zelazny 1997).

‘Potential vegetation’ is the late-successional stand composition and pattern of vegetation types that would have existed before farming, harvesting, and fire and insect suppression began dominating forest dynamics in much of North America. For example, a study recently completed by Zelazny et al. (1997) was intended to provide a best estimate description of the potential forest of the Fundy Model Forest area in New Brunswick, Canada. 

The distribution of forests across the landscape is dependent on an inherent pattern and on an induced pattern. The ‘inherent pattern’ is the environment on which the forest grows. It is comprised of non-living ecosystem features such as climate, topography, bedrock and soils. In Zelazny et al., the Ecological Land Classification (ELC), at the ecosite level, was used to describe this inherent pattern. 

The ‘induced pattern’ is caused by natural disturbance regimes such as fire, windstorm, insect and disease attacks and small canopy gaps. After estimates are made of where potential forest would occur based on the inherent pattern, further refinement can be made with a good understanding of the disturbance regimes.  Additionally, where available, historical data can be used to fine-tune the predictions.

Box L: Data Required – see section K

U.S. forest land is comprised of timberland, reserved forest land, and unproductive forest land. To date, inventory data are available for all timberland in the U.S. The inventory of reserved forest land is in the process of being conducted. It will take at least a full cycle to complete the inventory of reserved land. Reserved forest land includes wilderness areas, National Parks, State Parks, and some other publicly owned forest land. 

Minimum data required are for forest type and structure class patch distribution and sizes. The structure class of the stands may be estimated from aerial photographs.  If the patches are spatially referenced, more can be done with the information.  
Historical data will not be available at the same level of detail and generally must be inferred from a variety of sources.  At minimum, estimates of areas of structure classes, distribution of patch sizes and vegetation types are required for the study area.

Box M: Data Used for the North American Test:  
Information was taken from published documents on the Interior Columbia Basin Ecosystem Management Project (ICBEMP). For the Boise study area, data was examined from the Boise National Forest 1983 forest inventory data base as well Boise Cascade data bases.   In each case forests were inventoried by forest type, age class and spatially referenced data existed on stand size.   Similar data sets exist for most crown and industrial freehold lands in North America. 

Considerable work has been done in Idaho to define potential vegetation groups and historical vegetation patterns as described by Quigley and Arbelbide (1997). A “Historical Range of Variability” (HRV) was defined which incorporates the relationships between the energy of the system in terms of biomass accumulation, and the disturbance processes that convert or transport biomass.  The HRV can be a tool for understanding causes and consequences of ecosystem change over time.  It can serve as a benchmark for understanding human-induced changes in ecosystems.  Results from the ICBEMP work were accessed for this exercise.

Also descriptions from Idaho Department of Lands, forest health assessment, were used.   

Box N: Example Results: 
Changes in vegetation patterns for Southwest Idaho, including the most of the study area, with the addition of the Sawtooth National Forest were summarized by the Southwest Idaho Ecogroup (1997) as follows: 

Cover Type
Historic Acres
Current Acres

Agropyron bunchgrass
156,163
50,076

Alpine tundra
20,538
20,538

Antelope bitterbush/bluebunch wheatgrass
247
247

Aspen
87,491
248,173

Big sagebrush
317,863
132,163

Cropland/hay/pasture
0
97,213

Engelmann spruce/subalpine fir
876,671
1,335,719

Exotic forbs/annual grasses
0
180,701

Fescue-bunchgrass
567,277
792,422

Grand fir/white fir
51,783
465,424

Interior Douglas-fir
1,538,641
573,777

Interior ponderosa pine
1,426,253
828,297

Juniper/sagebrush
27,732
48,249

Lodgepole pine
861,779
1,013,774

Low sage
3,185
4,943

Mixed conifer woodlands
286,035
740

Mountain big sagebrush
250,141
211,349

Mountain mahogany
5,798
7,097

Salt desert shrub
434
247

Shrub/herb/tree regeneration
322,738
918,133

Water
4,239
4,239

Western larch
0
21,936

Western white pine
0
247

Whitebark pine
369,523
283,661

The cover types are explained by Steele et al. (1981).  The cover types are named in terms of expected dominant species, but in some cases, the frequency of the type species in a particular cover type may be low.  For example, the frequency of aspen is dropping, though the cover type named “aspen” has increased from historical levels.

Quigley and Arbelbide (1997) reported that of the 21 terrestrial communities occurring in the Central Idaho Mountains ERU, seven occurred within their median 75% historical range during the current period. The areal extent of the early-seral lower montane forest, late-seral lower montane single-layer forest, upland herbland, and upland woodland communities decreased by more than 50%.  They reported a small net increase in uniformity, within the Central Idaho Mountain Ecological Management Unit, of 6%; reflecting a transition from mixed mid-seral and early-seral forest to an older, more uniform condition.

A summary of the findings reported by Quigley and Arbelbide (1997) follows: 

Many of the landscapes historically dominated by ponderosa pine and Douglas-fir are now dominated by the grand fir/white fir cover type.  The areal extent of old-forest single-story structures declined substantially from historical levels.  The whitebark pine/subalpine larch cover type declined substantially.  Many present day forest stands are overstocked, dominated by shade-tolerant species, and have multiple canopy layers where they were once more open, single-layered stands, composed of fire-tolerant species. 

According to the Idaho Department of Lands forest health report, the amount of western larch cover type decreased by 72% since the mid 1950’s.  Aspen  forests and whitebark pine have also declined, while the grand fir cover type has dramatically increased and the Douglas-fir cover type has increased modestly.

Current forest landscapes have been extensively fragmented with patch sizes no longer typical of the dominant fire regimes.  

In Idaho, targets are expressed in terms of stand structure rather than age class as exemplified by Boise Cascade’s ecosystem management approach.  

Box O: Assessing the Practicality:
In general, inventories are often not updated regularly to reflect fires, insect outbreaks and timber harvesting. For example, areas surveyed to obtain timber volume data for harvesting may not be resurveyed for decades. Hence, the inventory data may reflect a strong bias toward semi-mature and mature stands.  Accuracy and precision of historical data varies greatly.  In some areas it will likely not be possible to make reliable assessments of an historical baseline. 

Box P: Assessing the Information Value :
This is an important indicator with relatively high information value with respect to sustainability of forest ecosystems. 

Box Q: Overall assessment:

 Accepted 

Box R: Did you rewrite or revise to a new indicator. If so what?

Two indicators were combined to read:

“Percentage and extent, in area, of vegetation types, and age class relative to the historical condition and total forest area.”
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Indicator – R7. Level of Fragmentation and Connectedness of Forest Ecosystem Components

Consultant's  Initials:

SW
Source: 
CCFM

Identification No. in source: Use all refs:



1.1.4

Class:
Ecological/ Biophysical
Recommendation (after field testing) Yes or no

Yes, but needs develop-ment

Revised Indicator Suggested? #

No, but new methods suggested

Box A: 

Principle - Ecological
Criterion- Landscape patterns support native populations 

Indicator –– Level of Fragmentation and Connectedness of Forest Ecosystem Components.

Box B: Definition:
CCFM Definition: - “When ecosystem components become separated in time and space, the integrity of the ecosystem is challenged. This fragmentation can affect critical connections within an ecosystem.”

One of the concerns about intensive forest management is that harvest practices fragment the landscape into patches of habitat that are unusable for individual organisms or sub-populations. Connectivity refers to the arrangement of patches on the landscape and the ability of organisms to use those patches (see reviews by Lindenmayer, 1994 and Simberloff et al., 1992). If a given species of wildlife cannot travel between forest patches, then those patches are considered disconnected. Since many organisms use a variety of patches on the landscape, maintaining connectivity between them is considered essential.
Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

This would apply to all landowners with aims to conserve ecological connectivity of the landscape.  Connectivity is vital to conservation of populations.

Box E:  Overlap:

CIFOR:
 2.3.2 Corridors of Unlogged Forest Are Retained

GFE:  15.  Road densities should be minimized

Box F: Geo-Political Scale:

Global



North America



Intermountain
X


West



Study area
X


Tenure



Site







Notes:  The issue of connectivity is multi-scaled, applying to different scales depending on the mobility of individual organisms.  For example, some birds and bats migrate through North America and beyond to South America and Asia.  Wolves and Grizzly bears have been shown to disperse throughout the intermountain west.  Pine marten move between parches of mature confer habitat at the forest management unit.  Thus all spatial scales apply.  Connectivity has been best studied at the level of study area and smaller.  Certainly connectivity can be accounted for in the management of these scales.  It is more difficult at regional and continental scales, but some groups are attempting  to do so (i.e. Project Wildlands – wildlandsproject.org/htm/ summary .htm).

However it appears that connectivity does not apply equally to all scales. The work of Keitt et al. (1977) demonstrates that landscape connectivity for species is highly scale-dependent.   They concluded that connectivity does not increase gradually with increasing scale, but rather undergoes a distinct transition. For the forest habitat distribution in the US southwest, the transition occurred at a threshold distance of approximately 30 miles or, in the case of dispersal probabilities, an average dispersal distance of ~ 10 miles. Thus, for an organism to perceive the habitat distribution as a single, large, interconnected cluster, it must, in general, be capable of dispersing a distance of  ~ 30 miles over inhospitable habitat and must have an average dispersal distance of at least 10 miles.  Thus it appear that this indicator applies best at the forest management unit.  In general patterns, patterns of land ownership in the North America would require some level of cooperative planning to ensure connectivity.

Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes: There is little information for forestry that gives predictive value to a particular measure of connectivity or fragmentation.  The relationship between fragmentation and population variables has been demonstrated for many species.  However such relationships are highly specific to both species and area.  There is not a generalized model that is applicable across a range of species.

Using percolation theory, Keitt et al. (1977) demonstrated that habitat loss has a highly scale-dependent effect on landscape connectivity. For organisms that perceive the landscape at fine scales, landscape configuration and stepping stone patches are of little consequence, because populations are restricted to local habitat patches. Similarly, movements of species capable of long-range dispersal will not be strongly influenced by the configuration of individual patches. However, for species near a theoretical threshold (percolation transition), landscape configuration may play a significant role in determining landscape connectivity. Near the percolation transition, individual patches can act as corridors or stepping stones, bridging gaps in the habitat distribution. Thus, we expect that landscape configuration will be important to species whose dispersal behavior places them near the landscape percolation threshold.

There are also population viability models that are spatially explicit (Akçakaya et al. 1995a) and can have predictive value.  These model incorporate age-specific mortality, natality, immigration and emigration values with geographic information systems.  The model provides a probability of survivorship for a given species in a given landscape.   
Box H: Indicator Function:

Structure
X


Function/Process



Composition



Perturbation
X


Not Applicable



Notes:  This is a structural measure of the landscape.  The key function is connectivity.  The debate over this indicator concerns the relation of structure to function.

Box I:  Underlying Concepts:
Fragmentation has been called the greatest worldwide threat to forest wildlife (Rosenburg and Raphael, 1986) and the primary cause of species extinction (Wilcox and Murphy, 1985).  Connectivity of landscapes depends on the spatial distribution of habitats across a landscape as well as the scale at which organisms interact with landscape pattern (Merriam 1984, Noss 1991). The extent to which corridors are actually used by animals is influenced by a number of inter-acting factors (Lindenmayer, 1994a) including:

1. The particular species targeted for conservation;

2. The attributes of the corridors themselves, such as width and length and vegetation cover;

3. The suitability of habitat in the area surrounding corridors;

4. The spatial location of corridors in the landscape (e.g. on gullies vs. ridges);

5. The type of logging operations and their intensity and pattern in areas surrounding corridors;

6. The impacts of edge effects such as windthrow;

7. The value for fauna of patches connected by corridors.

A basic question is whether or not animals use corridors (or other specific landscape patterns) when moving across the landscape.  The answer to this question is again not clear and seems to depend very much on the species.  Certainly animals tend to find some patches inhospitable, in most cases large homogeneous areas. In many cases it is clear that animals need a variety of landscape elements to provide for a range of needs that vary in space and time.  In a study of dispersing foxes, the animals' movements did not show any correlation to landscape pattern (Storm et al., 1976).  The only common pattern observed was that the animals tended to maximize their distance from human habitation.  Some animals make extensive use of corridors for much of their movement ( e.g., skunks use hedgerows and mink use stream valleys).  Others use corridors on a seasonal basis (e.g.,. wolves use frozen streams for travel).  Also, landscape elements often are used to define boundaries between territories.

The exact specifications for connectivity are not well known. Most connectivity-related research has been done in predominately agricultural rather than forested landscapes. Furthermore, it is difficult to extrapolate from individual species connectivity requirements to general rules. However, it is known with certainty that connectivity is important for the survival of populations.

The maintenance of connectivity is important in managed forests where harvesting has the potential to eliminate species from logged areas and fragment and isolate those populations which remain in uncut areas. The idea of connectivity covers features such as exchanges of individuals between sub-populations in a meta-population and the role of sub-optimal habitat (which may or may not be logged) in maintaining links with optimal habitat for particular species.

Connectivity and corridors are often confused.  While connectivity is known to be important, the role of corridors in assuring connectivity is not well understood. Corridors assist the movement of animals through otherwise sub-optimal habitat as well as between valued habitat patches.  They also provide habitat for resident populations, which may re-colonize adjacent logged and regenerating areas. Corridors may also facilitate continuity between sub-populations in a meta-population, and allow previously unexploited habitat to become available.

Corridors may also have some disadvantages. Corridors may help spread deleterious genes, weeds, pest animals, diseases and fires and act as population 'sinks' (Simberloff et al., 1992).  It should be pointed out that such potential disadvantages have rarely been demonstrated in terrestrial ecosystems.

Box J: Relevance to Sustainable/Unsustainable Management :
The maintenance of viable populations of native species is generally considered to be fundamental component of sustainable forest management (at a forest management unit scale).  Fragmentation has been called the greatest worldwide threat to biodiversity.  Certainly we know that habitat loss is not the only issue, rather the key measure is unfragmented habitat.  Unfragmented habitat can and should be considered in land management planning.

Box K: Measurement Methods:
There are a number of measurement methods available to assess landscape fragmentation. The measurement method suggested in Canadian Council of Forest Ministers Technical Report (1977) is to measure road density as a surrogate for fragmentation.  

“As a proxy indicator, we can look at human intrusion into landscapes by reporting on the densities of roads in New Brunswick and British Columbia. Although road density is also a function of terrain, it is one type of distribution with significant consequences for landscape fragmentation. In most parts of Canada, roads are a precursor to human activity. The density of roads clearly illustrates the intensity of human activities, ranging from urban areas with very high densities, to remote areas with sparse or nonexistent road networks. Density is expressed as the length of all existing roads divided by the surface area of the ecoregion in question.  Some wildlife species are highly sensitive to roads. Wolves, for example, are almost never found where there is more than 0.45 km of roads per km 2.  While the Atlantic Maritime ecozone has a moderate road density throughout (>0.25 km/km2), in the Taiga Plains and Boreal Cordillera ecozones of British Columbia, there are vast stretches with sparse road densities (<0.25 km/km 2 ). Comparative figures are available for Alaska (0.08 km/km 2), Maine (0.53 km/km2), the United Kingdom (2.29 km/km2), and Connecticut (8.76 km/km2).  The only areas that can claim status as undisturbed (non-fragmented) are those located at a certain distance from any road. Because most human influences occur close to roads and decline rapidly with distance, 1 km can be assumed to be the critical distance. In British Columbia, roughly 22% of the landscape is within this distance; the remaining 78% has less human disturbance.  More work is needed to establish the relationship between road densities and the fragmentation of forest ecosystems.”

If more work is needed to establish the relationship between an indicator and ecosystem condition, then its utility is doubtful.  Although road densities are easy to obtain and track, they lack precision as an indicator of fragmentation.  As an indicator, road densities chief utility seems to be ease of collection.  However, roads have far reaching ecological impacts that may not be directly related to fragmentation and thus may be useful indicators in their own right.  For a review on the ecological effects of roads, see Forman et al. 1997.

There are many other more direct ways to measure the structure of a landscape in terms of fragmentation and connectivity.  Geographic information systems, readily available in North America can be used to asses key variables.  Descriptions of landscape metrics as well as software packages that calculate these metrics can be found in McGarigal and Marks (1993), Baker and Cai (1992), Mladenoff et al. (1993), and Scheiner (1992). For simplicity, metrics can be categorized into four main groups - Patch Shape, Patch Size & Extent, Patch Connectivity, and Patch Dispersion. Useful measures of connectivity include: nearest neighbor probability and percolation index (Turner et al. 1989).  Dynamical analyses of landscapes can be used to evaluate potential future effects of disturbance on landscape function and structure. 

Box L: Data Required:
If road densities are used as a surrogate measure of fragmentation, spatially-referenced vector data on road densities are all that are required.  A more complex road density analysis would include road type, traffic volumes and use relative to ecosystems components (i.e. hunting, fishing).  However these types of use data are rarely available.

Analysis of landscape structure required sets of spatially references data on vegetation types, vegetation condition, successional stage, human land use, roads and rivers.  Depending on the variability of the terrain, elevation data is also critical.  Such complex data sets are increasingly available throughout North America.  Coarse-scale vegetation and elevation maps can be downloaded from the internet.  Most forest management companies use geographic information systems and complex data sets as a regular part of planning and assessment. 

Box M: Data Used for the North American Test:
Date was used from 2 sources.  The GIS lab at Boise State University has compiled a detailed spatial data from the Boise National Forest as well as limited coverages from the State of Idaho and Boise Cascade.  Road data was taken from 1:24000 scale map sheets and is undoubtedly incomplete.  Fragmentation analysis using existing spatial data sets were not conducted during this test because of lack of time and clear methods.  However the capability to conduct such analysis as well as the spatial data sets clearly exists at the Boise test site.

Box N: Example Results:
In the Boise study area there was a full range of relevant spatial information to conduct an analysis of fragmentation and connectivity.  We measured road density as miles of road per square mile of area and then assessed the value by different by tenure type.  The density of roads in each of the land tenures are given below:

Land Tenure
Road Density (Km/Km2)


Road Density (mi./sq.mi)

Boise National Forest
1.01
0.63

Idaho State Lands
0.91
0.57

Boise Cascade Lands
2.13
1.33

It should be noted that these are average values for the entire tenure.  Indivudual management areas in the Boise National Forest, for example, can go as high is 14 mi./sq. mi.(Lynette Morelan, pers. Comm).

There are some norms and standards available in North America for road densities, based on the survival of individual species in areas of different densities.  For example, Mech et al. (1988) described the primary wolf range in Minnesota as having a mean road density of 0.36 km/km2, and the peripheral and disjunct parts of the range having a road density of 0.54 km/km2.  Other studies indicate road densities of greater than 1 mile/mile2 have been shown to reduce habitat security and increase mortality for a range of mammals, including elk, bears, wolverines, and lynx.  The Interior Columbia  Basin Ecosystem Management Study classed road densities at extremely high (4.7+ mi./sq. mi.), high (1.7-4.7 mi./sq. mi.), moderate (.7-1.7 mi./sq. mi.), low (.1-.7 mi./sq. mi.),  and very low (.02-.1 mi./sq. mi.). In the Boise National Forest, there are road density standards for each forest management area, based on a habitat effectiveness model for elk.  Typical values are 3.0 mi./sq. mi.  Forman et al. (1997) suggested a threshold value of 0.6 km/km2 was a good indicator of the loss of large mammals.  In general, standards for assessing road density are not well developed.  They can vary by road use type and species.  However, road density is an easily obtained value with an increasing body of biological impacts information.

Fragmentation analysis, using existing spatial data sets, were not conducted during this test because of lack of time and clear methods.  However the capability to conduct such analysis, as well as the spatial data sets, clearly exists at the Boise test site.

Box O: Assessing the Practicality:
It is feasible to conduct an analysis of road density or habitat structure in any management area that has spatially referenced data.  Although methods are not fully standardized, there is increasing agreement in the scientific community regarding the measurement of fragmentation.

Box P: Assessing the Information Value :
Many of the measures of fragmentation and connectivity are obtuse and difficult to understand, such as percolation index.  Others may be too simple and thus suspect, such as road density.  If this indicator is to have information value it will have to be interpreted into a context that is meaningful to managers and publics. One way to do this is to look at the probability of survival of indicator species under different measures of connectivity and fragmentation.

Box Q: Overall assessment 

Accepted,  but needs development -

Understanding fragmentation and connectivity is fundamental to assessing the state of ecological integrity of an ecosystem. However it is both difficult to measure and then to interpret the meaning of the measure.  We reject road density as a proxy measure of fragmentation.  Roads have a range of impacts, which may or may not be related to fragmentation.  We have used roads as a separate measure of ecological stress and placed it under indicator R9 (GFE 15, CIFOR 3.3.2).

We recommend that this indicator rely on more direct measures of fragmentation using geographic information systems. Standard methods are not available but there are many good examples and even software (i.e. Fragstats –  ftp://ftp.fsl.orst.edu/pub/fragstats.2.0/​).  Another method to get a general measure of fragmentation is the percolation index.  

There is not one standard method of measuring fragmentation.   Even if a standard method existed, measures of landscape fragmentation are difficult to relate to ecosystem condition.  Any fragmentation norms or standards targets are currently relevant only on a species-by-species basis. This is a major limitation to the indicator.  However as more and more case studies are done on the relationship between landscape pattern and species survival, the utility will go up.  A practical value of this indicator is that long term trends can be done simply by obtaining sequential data sets from satellite images or other achieved data sets.

We feel there is utility is having an ongoing measure of fragmentation, even if it is generalized.  This would act as a overall indicator of the landscape.  The difficulty with a generalized measure is that fragmentation is a fractal measure, and the degree of fragmentation depends on the scale at which the question is asked.  One solution is to choose the scale level of “stand”, as is generally used in forestry land classifications.   This scale has been the one commonly employed in fragmentation analysis, as well as in habitat suitability indexes.  This is a practical solution that would allow monitoring of a key variable.  At the level of stand the key variables to track are the size of each stand type, the shape of each stand and its position on the landscape.  This is an important indicator that needs further development to be operational.

Box R: Did you rewrite or revise to a new indicator. If so what?

New ways of measuring the indicator were provided, but the indicator was not rewritten.
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Indicator – R8. Rate and total area of forest land converted to non-forest land cover, classed by major forest type

Consultant's  Initials:

SW
Source: 
CCFM

Identification No. in source: Use all refs:



3.1.2

4.2.1

4.2.2

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Yes

Box A: 

Principle – Ecological integrity is maintained

Criterion- Reorganized under Criterion T, Ecosystem diversity is maintained.
Original Indicator - Forest Land Conversion. Rate and total area of forest converted to non-forest land cover, e.g., urbanization
Revised indicator:  Rate and total area of forest land converted to non-forest land cover, classed by major forest type.

Box B: Definition:
CCFM definition - Area of forest permanently converted to non-forest land use, e.g., urbanization and Semi-permanent or temporary loss or gain of forest ecosystems, e.g., grasslands and agriculture.

This indicator measures both the rate of conversion of forest land to other land covers (by type) and the total area of forest land relative to past conditions.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


4



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

The area of the forest and rate of conversion to non-forest is important to all landowners.

Box E:  Overlap:

CCFM  - 4.2.1 Area of forest permanently converted to non-forest land use, e.g. urbanization.
4.2.2 Semi-permanent or temporary loss or gain of forest ecosystems, e.g. grasslands and agriculture.
1.1.1 Percentage and extent, in area, of forest types relative to the historical condition and total forest area.

5.1.2 Distribution of, and changes in, the landbase available for timber production.

Box F: Geo-Political Scale:

Global
X


North America
X


Intermountain
X


West



Study area
X


Tenure
X


Site
 


Notes:  The amount of forested land and the rate of conversion is important at all scales.  Globally forest loss in one region may impact climate in a distant region.  It is probably less important at the site level where the actual conversion occurs.  The conversion of one site is irrelevant to sustainability.  It is the cumulative changes that are important.

Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes: This indicator includes both the rate of forest conversion and the actual amount of land converted.  The amount of land converted is more diagnostic of the situation, while the rate of conversions is more predictive.

Box H: Indicator Function:

Structure



Function/Process



Composition
X


Perturbation



Not Applicable



Notes:  Forest conversion changes the composition of the landscape.

Box I: Underlying Concepts:

The issue of land conversion is considered important to the sustainability of forests, because if forest lands are being permanently lost, the decline in forested area will ultimately affect the amount of wood that can be extracted for societal uses. It will also affect the ability of the forest to provide environmental, social, cultural and recreational benefits to society.  

When forests are converted to other uses, there is usually a net loss of carbon from the trees, vegetation and soils. The carbon moves to the atmosphere, increasing concentrations of CO2 . When other lands (e.g., agricultural lands) are converted to forests, however, the lands incur a net carbon gain, which helps reduce atmospheric concentrations. (Forest lands contain more carbon than agricultural lands.) Knowing whether our forested area is contributing to or reducing atmospheric carbon is an important element of Canada’s reporting commitments under the Framework Convention on Climate Change (Canadian Council of Forest Ministers, 1977).

Box J: Relevance to Sustainable/Unsustainable Management:

In North America, forest lands are being permanently converted to purposes that serve the needs of a growing population—to residential areas, agricultural lands, roadways, pipeline corridors, hydroelectric right-of-ways, reservoirs, mining areas, airports, etc. There is concern that the magnitude of the conversion is affecting the global carbon and hydrological cycles, which are linked to climate change and global warming. The decline in forested area will ultimately affect the amount of wood that can be extracted for societal uses. It will also affect the ability of the forest to provide environmental, social, cultural and recreational benefits to society.  Finally a decline forest area is a decline in habitat for forest dependant species.  If the loss of forest is too great, species will also disappear (Canadian Council of Forest Ministers, 1977).

Box K: Measurement Methods :
Measuring forest conversion is relatively straightforward.  It can be done from forest inventories taken from ground surveys, aerial photographs or, increasingly, satellite detection systems.  In some areas old survey documents or early forest cover maps can provide information on past forest extent.  Rates of change in forest cover require sequential data sets.  Sequential air photographs are generally available for North America from about the 1940’s and satellite data from the early 1970’s.  One potential limitation of remote detection methods is that they are often of coarse resolution and thus limited to the presence or absence of forest. They may be unable to assess forest type or condition.  

Box L: Data Required:
See measurement methods

Box M: Data Used for the North American Test :
Data availability for this indicator was assessed examining the national and international literature as well as spatial information from the Boise National Forest.

Box N: Example Results:

In North America, since European settlement began in the 17th century, the largest conversion of forest lands to other uses has been to agricultural lands.  In the United States, forests were estimated to cover 46 % of the land base (423 million hectares).  This area declined to 33% of the landbase by 1907 and to 31% by 1985.  The rate of conversion of forests to non-forest in Canada is 88,000-103,000 hectares per year, with about 15,000 hectares of agricultural land converted back to forest yearly.

Not all conversion of forest lands to agricultural lands is permanent. Some lands cannot sustain economically viable agricultural use, and so are abandoned and intentionally or naturally changed back to forests at a rate of approximately 15,000 hectares per year.  In total, each year, some 88,000–103,000 hectares of forests are converted permanently to non-forest land covers. However, with Canada’s current forested area of 417.6 million hectares, the significance of this conversion is diminished by the size of our forests—the annual rate of approximately 15,000 hectares per year.

There are no standards are norms available for the amount of land removed from forestry or even the rate of removal.  It is well known that deforestation of tropical forests are taking place at an extremely rapid pace. According to the Food and Agriculture Organization (FAO), the estimated annual rate of tropical deforestation during the 1981-1985 period was 113,846 square kilometers or 0.6% of the 1981 total forested area. Such an annual rate of -0.6% is very high.  In contrast FAO reported a change in forest area for temperate/boreal North America of +0.17%.  Non-tropical forests of Latin America had a deforestation rate of  -0.29%.

For the Boise Study, an estimate of forests land conversion was obtained by using geographic information system to calculate all lands converted to roads, urban lands, campgrounds, and industrial lands.  The area of roads was calculated by using the geographic information system to buffer road vector file to a width of 20 meters (~60 feet).  The preliminary analysis yielded the following results:

Area lost to roads


172.8 Km2
(1.9%)


Area lost to urbanization
 
  
89.7 Km2
(0.9%)

Total area lost to productive forest
262.5 Km2
(2.0 %)

Note that this is a very coarse measure of land conversion.  It measures land converted from the original forest.  It would be relatively easy in the study to analyze the loss of 2% of the study area by forest type, but this was done because of time constraints.  Similarly, examining the rate of change of the loss of forest lands would also be possible for this study area.  The rate of conversion in the Boise study area is very low.
Box O: Assessing the Practicality:
With the availability of sets of historical photographs as well as remotely sensed satellite data, it is relatively easy to assess changes in forest cover.  The key measure is a rate of change, so more than one data point is required.

Box P: Assessing the Information Value:

The information value of this indicator is assumed to be high.  Changes in forest cover have been used as a variable by many organizations.  It is a common element in the criteria and indicators for the Helsinki Process and the Montreal Process, among others.  

This indicator may be misleading as there is tendency for the public to believe that, if forests are simply present, then the situation is sustainable.  The indicator only deals with forest loss to other land covers and not conversion of stand types or conversion to plantations. 

Box Q: Overall assessment: 

Accepted with revision. 

This is a simple indicator that is relatively easy to obtain with remote sensing technologies.  It is important to get the rate of change as well as the forest.  If there is an interest in using this measure to assess changes in carbon storage, other factors must be measured.  Of key interest here is the type of land cover after forest conversion.

This measure is a coarse indicator, but will serve as an early warning indicator in some areas of North America.  As such is should be part of a core, or base set, of indicators.  However, in some areas and for some tenure holders, it will be of little utility as the extent of forest is protected by legislation (i.e. United States National Forests) and not likely to change.  What is more important in these areas is changes in forest type and condition.

Another weakness of this indicator, as worded, is that it provides no information on forest change by forest type.  Not all forests are under the same development or harvest pressure. The most productive forest lands are those first converted to agriculture.  In North America the vast majority of highly productive soils, that were originally forested, are now in agriculture.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes. Rate and total area of forest land converted to non-forest land cover, classed by major forest type.

Box S: References:
Canadian Council of Forest Ministers.  1977. Criteria and Indicators of Sustainable Forest Management in Canada. Technical Report.  Natural Resources Canada, Canadian Forestry Service, Ottawa, Canada.  Fo75-3/6-1997E. 

(FAO) Food and Agriculture Organization of the United Nations. 1977.  State of the Worlds Forests.  FAO, Rome, Italy.  200 pp.

United States Forest Service. 1997.  First Approximation Report for Sustainable Forest Management.  Report of the United States on the Criteria and Indicators for the Sustainable Management of Temperate and Boreal Forests.  USDA Forest Service, Washington, D.C.

Indicator – R9. Road network density, type, use and location

Consultant's  Initials:

SW
Source: 
GFE
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3.3.2

Class:
Ecological/ Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Yes

Box A: 

Principle - Ecological

Criterion- Landscape patterns support native populations 
Indicator –– 
GFE 15. Road densities should be minimized.



CIFOR 3.3.2 Infrastructure is laid out prior to harvesting in accordance with 

prescriptions.

Revised indicator – Road network density, type, use and location.
Box B: Definition: 

This indicator is defined as the length or roads found in a given area of land, expressed as Km/km2 or miles per square mile. In addition to road density, the definition includes road use and location.
Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

From a timber perspective, roads are required for forest harvesting and silvicultural activities such as thinning and planting. Road networks are also valuable for accessing and controlling forest fires.  However from an ecological perspective, roads at high densities may have a wide range of impacts.  Because roads are key parts of most forest management, road management issues are applicable to all landowners.

Box E:  Overlap:

CCFM 1.1.4 – Levels of fragmentation and connectedness in ecosystem components.  Road density is an explicit measure of fragmentation in this indicator and there is no mention of the other impacts of roads.
Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area
X


Tenure



Site



Notes:  Road densities are applicable primarily at the home range of the organism, which is generally covered by the study area. 

Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes:  The relationship between road density and population variables has been demonstrated for many species.  However, such relationships are highly specific to both species and area.  There is not a generalized model that is applicable across a range of species.  Where data exists, it can be useful as both a predictive and diagnostic indicator.

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation
X


Not Applicable



Notes:  Form an ecological perspective, roads are considered a perturbation on the system.

Box I: Underlying Concepts:
Roads have been shown to affect biodiversity in many ways.  They cause direct mortality to wildlife through collisions and modify rates of harvest by changing access for people.  Roads also remove habitat, change habitat, fragment contiguous ecosystems, alter species movements and act as corridors for the introduction of exotic species.  Physically roads change water flows, the movement of fire, and change local wind and temperature patterns. (see McGurk and Fong, 1995, Forman, 1995, Evink et al., 1996).   The impact of roads appears to be a function of their density, level of use and location on the landscape.  It appears possible to mitigate many of the impacts of roads by good planning which avoids steep or unstable slopes, etc.  In addition it is possible to mitigate some impacts by road closures and post-harvest road reclamation.  Suitable construction methods can also avoid many impacts by paying attention to stream crossings, surfacing materials, etc.  

In many ecosystems it is critical to look at road density by position on the landscape.  For example, In Banff National Park, Canada the overall road density is very low.  However the park is very mountainous and the roads tend to be located in the montane valley lands.  Road density in just the montane lands is very high.  Because the montane lands are the key productive community type in the park, the overall impact of roads in the park is very high.
Box J: Relevance to Sustainable/Unsustainable Management:
Roads are a major land use in North America.  In the United States alone there are some six million kilometers of public roads covering about 1% of the land area of the contiguous US.  Some 200 million vehicles use these roads. Roads have a wide range of ecological impacts.  They are also a key part of societies infrastructure for the movement of people and goods.  This discussion is about roads in the forested hinterland, on lands that aim to manage for ecological sustainability.

Box K: Measurement Methods:
Calculations of road densities simply require the length of road in a given unit area.  This can be done manually from topographic maps or by using spatially-referenced vector data in Geographic information systems.  A more complex road density analysis requires road type, traffic volumes, use relative to ecosystem components (i.e. hunting, fishing) and position on the landscape.  However these later types of use data many not be available.  Simple road densities are easily calculated.  However, taken by itself, simple road density can be misleading.  Densities are best interpreted with road use and location on the landscape information.

Infrastructure assessment must take into account road engineering, which involves the specification of design standards and the actual design, field layout, construction and maintenance of forest roads and subsidiary structures such as bridges and culverts. For the Boise test, we looked at the Forest Practices Act inspection reports, and compared the numbers of inspections with the numbers where management activities had to be stopped in order to assure compliance with the provision of the Act.  

Box L: Data Required:
See Measurement methods.
Box M: Data Used for the North American Test:
The GIS lab at Boise State University has compiled a detailed spatial data from the Boise National Forest as well as limited coverages from the State of Idaho and Boise Cascade.  Road data was taken from 1:24000 scale map sheets and is undoubtedly incomplete. Other road density data relevant to North America was taken from the literature.  Thus, data presented is for illustrative purposes only.

Box N: Example Results:
Road density is currently used by a range of land management agencies or has been suggested as a useful indicator by several ecosystem management studies (i.e. Interior Columbia Basin Ecosystem Management Plan).  The Canadian Council of Forest Ministers Technical Report (1977) recorded measure road density levels for a variety of areas in Canada.  While the Atlantic Maritime ecozone has a moderate road density throughout (>0.25 km/km2), while in the Taiga Plains and Boreal Cordillera ecozones of British Columbia, there are vast stretches with sparse road densities (<0.25 km/km 2 ).  Comparative figures are available for Alaska (0.08 km/km 2), Maine (0.53 km/km2), the United Kingdom (2.29 km/km2), and Connecticut (8.76 km/km2).  

Another way to look at road density is to look at the area of influence of a road, as most human influences occur close to roads and decline rapidly with distance.  Assuming 1 km to be the critical distance,  British Columbia has roughly 22% of the landscape within this distance; the remaining 78% has less human disturbance (Canadian Council of Forest Ministers Technical Report, 1977). Such calculations are routine with a geographic information system.  

In the Boise study area there was a full range of relevant spatial information to conduct an analysis of road density.  We measured road density as miles of road per square mile of area and then assessed the value by different tenure type.  The density of roads in each of the land tenures are given below and on the next page as a table and a map:

Land Tenure
Road Density (Km/Km2)
Road Density (mi./sq.mi)

Boise National Forest
1.01
0.63

Idaho State Lands
0.91
0.57

Boise Cascade Lands
2.13
1.33

It should be noted that these are average values for the entire tenure.  Individual management areas in the Boise National Forest, for example, can go as high is 14 mi./sq. mi.(Lynette Morelan, pers. Comm).

For the Boise test, all aspects of road and skid trail construction, including location with reference to streams and slopes, installation of bridges and culverts, cross ditching, rolling dips, etc., must be done in accordance with the Idaho Forest Practices Act, Title 38, Chapter 13, Idaho Code, with the associated rules and Best Management Practices.  This Act is administered by various state agencies and applies to all forested lands, and all ownerships, including Federal Lands, in the State.  Similar laws have been passed in the states of Nevada, Washington, Oregon and California.

The following charts illustrate monitoring on compliance with road standards (and other regulations) by the Idaho Department of Lands to verify compliance with the state Forest Practices Act.  These charts show the total number of forest practices conducted in the respective administrative areas compared to the number that were judged to be in violation of the rules, and issued a notice of violation.  We could determine if the violations involved any aspect of road or skid trail construction and maintenance by going to the state records and sorting through the reports to determine the actual cause of the violation report.
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There are some norms and standards available in North America for road densities, based on the survival of individual species in areas of different densities.  For example, Mech et al. (1988) described the primary wolf range in Minnesota as having a mean road density of 0.36 km/km2, and the peripheral and disjunct parts of the range having a road density of 0.54 km/km2.  Other studies indicate road densities of greater than 1 mile/mile2 have been shown to reduce habitat security and increase mortality for a range of mammals, including elk, bears, wolverines, and lynx.  The Interior Columbia  Basin Ecosystem Management Study classed road densities at extremely high (4.7+ mi./sq.mi.), high (1.7-4.7 mi./sq.mi.), moderate (.7-1.7 mi./sq.mi.), low (.1-.7 mi./sq.mi.),  and very low (.02-.1 mi./sq.mi.). In the Boise National Forest, there are road density standards for each forest management area, based on a habitat effectiveness model for elk.  Typical values are 3.0 mi./sq.mi.  Forman et al. (1997) suggested a road density of 0.6 km/km2 was a threshold value of the loss of many large mammals.  In general, standards for assessing road density are not well developed.  They can vary by road use type and species.  However, road density is an easily obtained value with an increasing body of biological impacts information.

There are many good sets of practices for forest road planning and construction, such as those located in the British Columbia Forest Practices Code.  (http://www.for.gov.bc.ca/ tasb/ legsregs/ fpc/fpcguide/road/fre-toc.htm)
Box O: Assessing the Practicality:

It is feasible to conduct an analysis of road density in any management area that has spatially referenced data.  The density of the roads and the position on the landscape, relative to such features as watercourses or vegetation types, can be examined.  If there is data on road use, the analysis can be stratified by location and use type or intensity.

Box P: Assessing the Information Value: 
Roads certainly can impact ecosystems dramatically and their effects can be very widespread.  However it is difficult to generalize their impacts between areas.  Impacts depend on road type, traffic loads, traffic patterns, seasonality, who uses the roads and by sensitivity of particular species.  Thus the information value of road densities must be interpreted by place.  

Box Q: Overall assessment 

Accepted but needs further development 

The use of road densities is somewhat controversial. Certainly the impacts of roads are variable.  However there is an increasing body of information on the wide range of ecological impacts caused by roads.  Because of the overwhelming presence of roads associated with forestry and the relative ease of collection, it is difficult to ignore road density as an indicator.

The key impacts from roads are direct and indirect impacts in population.  There may also be a major impact on water quality and in some cases air quality.

Used by itself, road density has weaknesses.  It may be strengthened by adding information of type of use, road location and road effect zone.  The difficulty is that this data is often not available and the correlations with ecological impacts are not well established.  At present, road density is a useful indicator of stress on the ecosystem.  With increasing research, more elements can be added to this indicator.  It appears to be a useful “work in progress”.

There are excellent guidelines that have been developed in North America for forestry road planning and construction standards.  The use of such standards will go a long way in mitigating the impacts of roads.

Box R: Did you rewrite or revise to a new indicator. If so what?

Road network density, type, use and location.

Box S: References:
Evink, G.L., P. Garnett, D. Zeigler and J. (Barry eds.). 1996.  Trends in addressing transportation related wildlife mortality.  Florida Dept. Of Transportation Report Fl-ER-58-96. Tallahassee, Florida.

Forman, R.T.T. 1995. Land Mosaics: The ecology of landscapes and regions. Cambridge University Press, Cambridge.

Forman, Richard T., Debra S. Friedman, David Fitzhenery, Jay D. Marten, Allen S. Chen and Lauren E. Alexander.  1997.  Ecological effects of roads: Toward three summary indices and an overview for North America.  Habitat fragmentation and infrastructure – proceedings.
McGurk, B. J. and D. Fong. 1995. Equivalent roaded area as a measure of cumulative effect of logging. Environmental Management 19:609-621.

Indicator – R10. Coarse woody debris and snags should be retained at functional levels

Consultant's  Initials:

SW
Source: 
GFE



Identification No. in source: Use all refs:
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Class:
Ecological/ Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Ecological Integrity

Criterion- Regrouped to Q: Ecosystem Function is Maintained 

Indicator – Coarse woody debris and snags should be retained at functional levels
Box B: Definition:
There is considerable research to show the importance of both standing snags (standing dead trees and suitable live cavity trees)  and down coarse woody debris for maintenance of biodiversity (see reviews by Harmon et al., 1986, Freedman et al. 1995). Such material is important for nesting sites, denning sites, feeding areas, and thermal and drought refuges, and habitat, among other values. Coarse woody debris and snags are an indicator of ecosystem structure that are required by a range of forest dwelling organisms. Intensive forest management that creates short rotational forests may not be compatible with the immediate needs of most species of wildlife which require tree cavities or downed coarse woody debris at some point during the year.

Box C:  Attributes

Rate on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


3








Sensitive?


4



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

This would apply to all landowners with aims to conserve native biodiversity.  Management of coarse woody debris and snags occurs at the stand level.  It is easy to do and often part of forest practice codes. 

Box E:  Overlap: 

CIFOR 4.1.5 Soil carbon pools.

CIFOR 4.1.6 Soil carbon pool decay rates.

CIFOR 2.4.6 The status of decomposition and nutrient shows no significant change.

Box F: Geo-Political Scale:
Global



North America



Intermountain



West



Study area
X


Tenure
X


Site
X


Notes:  Coarse woody debris and snags are habitat features that occur at the site level.  They are managed at the tenure level.  Individual animals (i.e. Pileated woodpecker) use distributions of snags across a home range that may be up to 30 mi. 2 and are thus more relevant to the forest management unit scale.

Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes: This indicator can be either diagnostic or predictive, depending on how it is used.  Because snags and coarse woody debris are limiting features for many species, their density has both assessment and predictive value for the density of many species.

Box H: Indicator Function:

Structure
X


Function/

Process



Composition



Perturbation



Not Applicable



Notes:  The presence of snags and coarse woody debris is a structural measure at a site level.

Box I:  Underlying Concepts:
There is considerable research to show the importance of both standing and down coarse woody debris (CWD) for maintenance of biodiversity (see reviews by Harmon et al., 1986, Freedman et al. 1995). Such material is important for denning sites, decomposition, feeding areas, and thermal and drought refuges, among other values. These habitat features are especially important to certain species of birds, and are used for nesting in excavated and/or natural cavities, as foraging substrate, and as perches for hunting, resting, feeding, and singing.  Scott et al. (1980) estimated that 30-45% of the breeding bird species of conifer and aspen forests of the northwestern United States are cavity nesters, requiring snags as a necessary habitat feature.  These species include primary excavators such as woodpeckers, secondary cavity users, and species that use natural cavities.  Clearly, management of coarse woody debris, including snags, can be an important variable that influences the effects of forest harvesting on birds.

Coarse woody debris can provide protection from erosion, store large amounts of water, and act as a nitrogen fixation site.  Coarse woody debris on the forest floor is an important habitat components for salamanders, insects, plants, mammals and micro-organisms (Freedman et al., 1996). As a continual input to soils, coarse woody debris enhances soil physical properties.  In aquatic system, coarse woody debris from forests is also important substrate and shelter and can influence hillslope and stream geomorphology. In general, there are substantial differences in the amounts and distributions of woody biomass between naturally-disturbed forests and those that develop as the result of a silvicultural system (Harmon et al., 1990).  

Box J: Relevance to Sustainable/Unsustainable Management: 

Implicit in the ecological integrity component of sustainability is the maintenance of ecosystem structure.  Coarse woody debris and snags are limiting structural components to many forest species.  Coarse woody debris is also critical to the maintenance of soil condition and thus the growth of trees and other valued ecosystem components.

Box K: Measurement Methods:
Measurements of coarse woody debris and snags are commonly employed and straightforward.  Snags are recorded in densities per unit area.  Coarse woody debris is divided into size classes and recorded as mass per unit area.  This involves sub-sampling and air drying before weighing.  

Box L: Data Required:
Data required are density and size of cavity trees (snags) and mass and size classes of coarse woody debris (CWD).  Such data in relatively easy to obtain.  In some cases snag and coarse woody debris requirements may be different for different habitat types (i.e. cool north slopes vs. dry southern slopes).  They may also be different for riparian areas where higher levels are required as inputs to lake and stream ecosystems.

Habitat type
Snags

> 50 cm DBH
Snags

> 30 cm DBH
CWD

Tons/ha
CWD over 10 cm

Pieces/ha

Riparian





North slope Douglas fir





South slope Douglas Fir





Ponderosa Pine old growth





Ponderosa Pine regeneration





Box M: Data Used for the North American Test:
The land managers in the study area were asked for available standards and practices relative to coarse woody debris and snags.

Box N: Example Results:

For the Payette National Forest, snag density recommendations are provided by forest type and size class for 3 different fire intensity classes.  The recommendations range from a total of 1.6 snags/acre in open canopy ponderosa pine (unburned and low fire intensity) to 13.5 snags/acre in spruce/fir (high fire intensity) (Evans and Martens, 1995).  For the Boise National Forest there are standards in the forest plan to maintain 180 snags/100 acres (1.8 snags/acre) in Ponderosa pine and Douglas fir with a minimum diameter of 12 in. DBH.  Eleven of the snags must be larger that 20 inches.  For Lodgepole pine and Subalpine fire, there are standards to create or maintain 144 snags/100 acres (1.4 snags/acre) with a DBH of 10 inches and at least 47 snags larger than 12 in. DBH.  Monitoring of targets for snags is done as part of post harvest evaluation.

On Idaho State lands, management standards state “in general leave at least 3 snags per acre.”  Along with the standard are suggestions for snag selection, leaving snags in burned areas and considerations of snag recruitment.

Boise Cascade lands do not have fixed rules for leaving snags, but refers decisions to the operational level.  In general, snags are left wherever possible (Brad Holt, pers. Com., Boise Cascade).

Coarse woody debris standards for the Boise National Forest are not currently part of the forest plan.  However coarse woody debris considerations are written as part of individual harvest prescriptions (timber sales).  In general, prescriptions follow Graham et al. (1994) with some local adjustments for aspect and sites with frequent fire return intervals (Lynnette Morelan, pers. Com., Boise National Forest).  Prescriptions including leaving minimum number of pieces of coarse woody debris in several size classed per acre.

Coarse woody debris guidelines for Idaho State lands suggest leaving logs some over 6 inches in diameter for wildlife purposes, with no numerical targets. There is no system to formally record compliance with the standard.

Boise Cascade does not have management targets for coarse woody debris.

On the National Forest lands, post harvest inventories record whether snag and coarse woody debris guidelines are met.  We did not have time to look at compliance levels from these inventories, but were told it was virtually 100%.

Standards for the management of snags are available in many North American jurisdictions. In old-growth, Douglas- fir-dominated forests of eastern Oregon, woodpeckers require the following snag characteristics as a component of their habitat: Pileated Woodpecker (Dryocopus pileatus), 0.32 snags/ha, larger than 64-cm diameter for use as a nest tree; Common Flicker (Colaptes auratus), 0.93 snags/ha, >43 cm; Hairy Woodpecker (Picoides villosus), 4.5 snags/ha, >38 cm; and Black-backed Three-toed Woodpecker (Picoides arcticus), 1.5 snags/ha (Thomas et al., 1979; Maser et al., 1988).  For the same region, Bull et al. (1980) recommended that at least 4 snags/ha be left on a harvested site, to ensure maintenance of at least 70% of the potential woodpecker population.  In the Acadian Forest, recommendations are to leave a minimum of 12-15 snags (defined as standing dead trees, preferably 20 cm or greater dbh) per hectare for feeding plus 10-12 live, or partially dead, mature Aspen or Beech. Subsequent interventions should strive to maintain those numbers and ratio (Woodley et al. 1996).  

There are a smaller number of standards for coarse woody debris, but they do exist.  The USDA Forest Service suggested standards for the forests of the US Rocky Mountains (Graham et al., 1994).  Recommendations were given by habitat type and ranged form 2.5 tons/acre in grand fir/mountain maple to 33 tons per acre in Western hemlock.  These recommendations were based on relationships between ectomycorrhizal activity and soil organic matter activity provided by Harvey et al., 1987.  In the Acadian Forest, the Greater Fundy research group recommend that there should be a minimum of 200 pieces/ha of coarse woody debris (average piece diameter greater than or equal to 10 cm), and a minimum total of 10 m3/ha throughout the rotation of the stand.  These values were based on average values for the unharvested for the area.

Most species of wildlife dependent on tree cavities have different food, cover, and spatial requirements, thus the utility of snag trees varies by species.  For example in Pileated woodpeckers, there are great differences between trees used for nesting and trees used for feeding. It is estimated that a Hairy Woodpecker, for example, requires 160 snags per 40 ha of habitat, a Pileated Woodpecker 14 snags per 40 ha (most are for feeding, a few may be used for roosting). However, the territory of a Pileated Woodpecker may be 12 times that of a Hairy Woodpecker. Thus, the Pileated has access to a greater area and thus a greater variety of snags  (Woodley et. al, 1996).

Box O: Assessing the Practicality:

Data on snags and coarse woody debris is relatively easy to obtain.   However there is a high degree of variability in the amount of snags and coarse woody debris in a forest.  The creation and accumulation of these ecosystem elements depends on forest type,  time since disturbance, insect and disease activity, weather events, fire return intervals, decay rates and past timber harvest activities. 

Snag and coarse woody information is relatively easy to collect.  As a measure it is now regularly assessed by the National Forest and standards exist for State lands.

Box P: Assessing the Information Value:
The role of snags seems to be accepted by the public and land managers, as evidenced by the fact that snag guidelines have been around for decades.  The role of coarse woody debris is less well known or understood.  The understanding of the value of these components can be improved by information programs.  Of particular focus is the role of continual inputs of organic matter into the soil to maintain soil heath and thus tree growth.  There are a number of established targets available for both snags and coarse woody debris.  The relationship of existing and projected conditions relative to these targets will have good information value.

Box Q: Overall assessment:

Accepted.  Snags and coarse woody debris are key structural elements of the forest ecosystem.  Because they have the potential to be dramatically altered by management, they must be planned for and monitored.  This should be regrouped under Criteria Q, Ecosystem Function is maintained as it refers more to maintaince of function.

Currently, many guidelines exist for the management of snags and coarse woody debris.  There is ongoing formal monitoring in the National Forest lands of the study area.   There are no specific problems with developing monitoring protocols, and from this test site, no difficulty with setting standards.

Box R: Did you rewrite or revise to a new indicator. If so what?

No. Regrouped under Ctiterion Q, ecosystem functions is maintained.

Box S: References :
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Indicator – S1. Representation of selected key and sensitive guilds occur in the community guild structure

Consultant's  Initials:

JL
Source: 
CIFOR

Identification No. in source: Use all refs:



2.4.3

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Further develop-ment required

Revised Indicator Suggested? #



Box A: 

Principle – Ecological integrity

Criterion- Reorganized under Criterion T, Ecosystem diversity is maintained.
Indicator – Community guild structure does not show significant changes in the representation of especially sensitive guilds, and pollinator and dispersal guilds. Revised: Representation of selected key and sensitive guilds occur in the community guild structure.

Box B: Definition: 

Guilds are groups of species that occupy the same ecological niche and compete for similar resources.

Birds are considered an excellent group for assessing the impact of disturbance on forest ecosystems.  Ecologically and taxonomically they are the most understood animal class (Karr et. al. 1990).  Birds are highly diverse and represent a range of feeding guilds and habitat niches (MacArthur and MacArthur 1961, Erdelen 1984, Gilmore 1985).  They have furthermore been shown to respond to changes in habitat and landscape structure resulting from anthropogenic disturbance (Thiolly 1992, Canaday 1997).

The forest floor invertebrate community consists of several guilds representing important ecological processes that include decomposition and seed predation and seed dispersal. Furthermore, many invertebrates in the leaf litter assemblage are highly sensitive to micro-climatic changes induced by canopy reduction and this will be reflected in their populations (Uhl and Kaufman 1990).

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


4



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

The required surveys of bird and forest invertebrates would be carried out primarily by large landowners.  It could be done at any scale however.

Box E:  Overlap. 

CIFOR : 
2.4.4 – Richness diversity of selected groups shows no significant change

2.4.5 – population sizes and demographic structures do not show significant changes, and demographic and ecological critical life-cycle stages continue to be represented.

CCFM : 
1.2.2 – population levels and changes over time for selected species and species guilds
Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area
X


Tenure
X


Site
X


Notes:

Community guild structure must be studied at a site level, but will be extrapolated to apply to larger areas.

Box G: Indicator Characteristics: 

Diagnostic



Predictive



Both
X


Notes:
The indicator is both diagnostic and predictive.  It provides information about the current state of the forest, but the information provided can be used to predict the forest condition in future.

Box H: Indicator Function. 

Structure
X


Function/Process
X


Composition



Perturbation



Not Applicable



Notes:  

Guild structure refers to structure at the forest community level.  The indicator is also a measure of function or process because the guilds to be monitored are chosen due to their influence on ecosystem function.  Changes in community guild structures imply changes in function.

Box I:  Underlying Concepts:
Assessment of the abundance and species richness of the bird community is relatively straight-forward as birds are mostly obvious and easily identified compared to other animal groups.  Their abundance permits rapid accumulation of large data sets.  The widespread availability of bird identification guides covering almost all regions allows the universal use of birds as assessment tools.

Predaceous leaf litter invertebrates are generally less constrained but will respond indirectly to changes in the densities of their prey. The sensitivity to disturbance of the forest floor invertebrate assemblage and its prominent role in several ecosystem processes makes it a highly relevant verifier.

Pollinators are particularly important in maintaining ecosystem processes.  The pollinator guild includes bees, small flies and wasps.  Tree species in Idaho are wind-pollinated, but many of the associated shrubs and herbaceous species depend on insect pollination.  Fragmentation of forest communities may have serious negative impacts on pollinators.

Box J: Relevance to Sustainable/Unsustainable Management:
The bird seed-dispersal guild is very important in maintaining forest community structure and function.  For example, the relationship between Clark’s nutcracker and whitebark pine suggests a process of coevolution culminating in a high degree of dependency (Tomback, et al. 1990).  Other birds in this guild would include jays and crossbills.

Forest floor invertebrates have key roles in decomposition, nutrient cycling and seed predation.   The predaceous ant guild that feeds on Lepidoptera species is important to ecosytem function.  For example a number of ant species are known to feed on the western spruce budworm and other species of Lepidoptersa, to the extent that they can influence population dynamics of the species (Brookes, et al. 1987).  The spruce budworm, in turn, influences population dynamics and community structure of coniferous forest

Insect pollinators constitute a vital component of the reproductive cycle of many forest plants. 

Box K: Measurement Methods:

Methods from CIFOR: methods for bird monitoring involve observation along line transects for fixed time duration can be described as follows:

· Transects of not less than 500 meters, and separated by at least 300 meters, are necessary to encompass site heterogeneity.  A two hour observation period is suitable as it is likely that observation efficiency decreases beyond this.

· At the start of the transect two observers should record all birds seen in a 15-minute period within a 30 m by 30 m area centered upon the observers.  

· Birds are identified to species if possible, but otherwise entered into a table similar to that in Table 1.

· After the initial 15-minute period the observers proceed slowly and quietly along the transect to subsequent observation stations located at 100 m intervals where there should be further 15-minute periods of stationary observation.

· Thus a two hour transect will consist of six 15-minute observation periods allowing six minutes between stops.  The 15-minute period is a compromise between the time required to detect secretive species and to avoid the risk of adding birds that are passing through.

Table 1.  Proposed data entry sheet (from CIFOR Asia test) to record the combined feeding guild and habitat association categories of forest birds. Each category should contain data on the number of birds it includes and, if possible, the number of species.


Insectivore
Carnivore
Nectarivore
Frugivore
Scavenger
Granivores 

Canopy
Minivets, flycatchers
raptors, hornbills
leafbirds
Parrots, hornbills
NONE
Barbets

Understory
Flycatchers, bulbuls
shrikes, owls
Flowerpeckersioras
Pigeons, bulbuls
NONE
Mynas

Tree trunk
Nuthatches, woodpeckers
Falconets
NONE
Hornbills
NONE
NONE

Undergrowth
Tailorbirds, warblers
NONE
sunbirds
Babblers
NONE
finches, munias

Ground
Pittas
storks,  herons
NONE
Pigeons
vultures, crows
Pheasants, partridges

Gap/Open/

Edge
Drongoes, bee-eaters
shrikes, kingfishers
sunbirds
Drongoes, babblers
crows
finches, buntings

Trapping techniques to characterize the forest floor invertebrate community are described as follows:

· A pitfall trap consists of a broad mouthed container sunk into the ground so that its edge is flush with the ground surface 

· Invertebrates falling into the container are preserved in a suitable medium

· Soil and leaves should be re-arranged around the edge of the container to resemble the surface structure prior to the placement of the trap

· In each site five lines of eight traps each provide sufficient material over a one-week period 

· Specimens collected after a seven-day period should be sorted into trophic and taxic groups, as suggested in Table 2.

· Information from each trap should be scored separately to permit comparison within and between sites and to allow further statistical analysis

Table 2.   Feeding guilds represented by litter and soil invertebrates which are  

 likely to be caught in pitfall traps.

Food Type
Invertebrate group

Invertebrates
spiders and scorpions, centipedes, ground beetles, rove beetles, small ants

Detritus
cockroaches, woodlice, springtails, millipedes

Leaves
crickets and grasshoppers, bugs (Hemiptera), some ants (neotropics only)

Seeds
weevils and scolytid beetles, large ants


Dung feeders
dung beetles

General feeders
all ants (included in the above)

Pollinators can be captured in light traps, or on sticky traps placed at the level of shrub canopy height.

To usefully interpret data, sample plots should always be located in reference areas, where little or no human-caused forest disturbance occurs and forest condition is as natural as possible, as well as in actively managed forest areas.

Box L: Data Required:

· Methods for classifying birds by their habitat and guild associations and experience of local people who are often able to identify the habitats and feeding guilds of birds very accurately.

· Community differences among sites can be tested using a log-linear model approach to analyzing three-way contingency tables (site x species x presence/absence, Sokal and Rohlf 1994).

· To test for differences in species frequencies between sites chi-squared test with arcsine transformed data is suitable for relatively common species (i.e. recorded more than 20 times) or Fischer’s exact test for rarer species.

Diversity indices such as those described for birds could be applied to invertebrate groups sorted to higher taxonomic group. Likewise across-site comparisons of frequency distributions can use Chi-squared tests in a similar way to bird survey data, or similarity indices such as the Morisita-Horn index (following Wolda 1973).

Box M: Data Used for the North American Test:
Specific data were not found for the Boise test. 

Birds:  the indicator relates specifically to pollinator and disperser guilds.  For tree species in Idaho, seed-disperser species would include nuthatches, crossbills, and jays.  Data are available from a variety of bird surveys, for example Boise Cascade has initiated a songbird survey and tracks several other species.  At present there does not appear to be a survey designed specifically for the seed disperser guild, but studies have targeted some of the species that would fall in this group, for example, Clark’s nutcracker.

Insects: Work has been done on ants in their role as natural control agents of spruce budworm .  

The pollinator guild: butterflies, moths, flies, bees and wasps; would not apply to any Idaho tree species, but would be relevant for shrub and herbaceous understory species. 

Box N: Example Results:
Results cannot be reported because of lack of data.  Data were not found, in part perhaps because of the timing and difficulty experienced in contacting the appropriate local experts at short notice. Data has probably not been collected for the specific guilds proposed for monitoring.

Box O: Assessing the Practicality: 

This indicator can be tracked over time and measured repeatedly without high costs.  In some cases, identification can be done to the genus level if taxonomic expertise is lacking. 

Box P: Assessing the Information Value:

If appropriate information is collected, this indicator should efficiently track key process-level changes in ecosystems.

Box Q: Overall assessment: 
Accepted.

Strengths: the indicator, by including, groups of species, is more responsive to ecosystem function and processes than individual species approaches are.  If appropriate information is available the indicator has high information value.  Collection of the necessary information is fairly straight-forward and inexpensive. 

Weaknesses: management agencies may not have the information or be prepared to set up the required sampling procedures.  Insect populations fluctuate naturally, highlighting the importance of concurrent sampling of reference populations.  The natural fluctuation may cause difficulties in setting targets or thresholds triggers.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes. Representation of selected key and sensitive guilds occur in the community guild structure. 

Box S: References:
Brookes, M., R.W. Campbell, J.J. Colbert, R.G. Mitchell, and R.W. Stark. 1987. Western Spruce Budworm. Canada/ United States Sruce Budworms Program-West. Cooperative State Research Service Technical Bulletin No. 1694. United States Forest Service USDA. Washington, DC. 198 pp.

Canaday, C. (1997) Loss of insectivorous birds along a gradient of human impact in Amazonia. Biological Conservation 77: 63-77.

Digweed, S.C., Currie, C.R., C
árcamo, H.A. and Spence, J.R. (1995) Digging out the “digging-in effect” of pitfall traps: Influences of depletion and disturbance on catches of ground beetles (Coleoptera: Carabidae). Pedobiologia 39: 561-576.

Erdelen, M. (1984) Bird communities and vegetation structure. I. Correlations and comparisons of simple and diversity indices. Oecologia 61: 277-284.

Gardner, S.M., Cabido, M.R., Valladares, G.R. and Diaz, S. (1995) The influence of habitat structure on arthropod diversity in Argentine semi-arid Chaco forest. J. Vegetation Science 6: 349-356.
Gilmore, A.M. (1985) The influence of vegetation structure on the density of insectivorous birds. Pages 21-31 in A. Keast et al., eds. Birds of Eucalypt Forests and Woodlands. Surrey Beatty, Chipping Norton, N.S.W. Australia.
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Thiollay, J-M. (1992) Influence of selective logging on bird species diversity in a Guianian rain forest. Conservation Biology 6: 47-63.

Thiollay, J-M. (1995) The role of traditional agroforests in the conservation of rain-forest bird diversity in Sumatra. Conservation Biology 9: 335-353.

Tomback, D.F., L.A. Hoffmann, and S.K. Sund. 1990. Coevolution of whitebark pine and nutcrackers: implications for forest regeneration. In Proceedings of the Symposium on Whitebark Pine ecosystems: ecology and management of a high-mountain resource, Bozeman , MT, March 29-31, 1989, pp. 118-129.

Appendix:
Please record your notes on evaluating the indicator here

All of the information provided is from CIFOR and not necessarily applicable to this region.

The two guilds recommended by CIFOR that do not significantly overlap other indicators are seed dispersing birds and a group of forest floor invertebrates.  An invertebrate guild that lends itself to monitoring is ants. The ants have been studied here and in addition to many other functions in the forest they have been shown to be important in predation of western spruce budworm which is important food for a number of songbird species, and is periodically important in shaping the structure of the forest.

The verifiers having to do with seedlings, saplings and poles and with fruit are covered by the genetics and species and ecosystem diversity indicators.

Indicator – S2. Number of known forest-dependent species classified as extinct, extirpated, endangered, threatened or vulnerable relative to the total number of known forest-dependent species

Consultant's  Initials:

JL
Source: 
CCFM

Identification No. in source: Use all refs:



1.2.1

Class:
Ecological/ Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Ecological integrity

Criterion- Species diversity
Indicator – 

Number of known forest-dependent species classified as extinct, threatened, endangered, rare or vulnerable relative to the total number of known forest-dependent species
Revised indicator-  

Number of known forest-dependent species classified as extinct, extirpated, endangered, threatened or vulnerable relative to the total number of known forest-dependent species
Box B: Definition:

“Extinct” refers to species that no longer exist.  Endangered species are those facing imminent extinction or extirpation; threatened species could become endangered if limiting factors are not reversed; and vulnerable species are those that are especially sensitive to human activities or natural disturbances. Many government agencies maintain lists of animals and plants falling into the above categories. The forest types that tend to contain the most species at risk are those with the most restricted distribution which are also heavily used and may have experienced clearing for agriculture. Some of the most endangered species are highly dependent on old-growth forests. 
Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences:

This indicator is more useful to large landowners than to small ones.  Natural population fluctuations result in changes in species frequency across a landscape.  This effect would be more dramatic in a small area than in a large area.

Box E:  Overlap: 

None
Box F: Geo-Political Scale: 

Global



North America



Intermountain
X


West



Study area
X


Tenure



Site



Notes:

Tracking the proportions of species that are at risk or have declined from historical levels is best done at a regional level.

Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes:
This indicator is primarily diagnostic.  When monitored over time, it provides a series of snapshots of the status of the species in the study area.  If the proportion of species at risk is high and/or increasing with time, the sustainability of the land management is called into question.

Box H: Indicator Function. 

Structure



Function/Process



Composition
X


Perturbation



Not Applicable



Notes:  

This indicator provides information about the resilience and the integrity of the system, in terms of the sensitivity of its components. Study areas with high numbers of listed species have reduced ability to withstand stressors.

Box I:  Underlying Concepts:

Is there a convention – definition of different categories – what are the triggers

The underlying concept is relatively simple.  The indicator tells the management agencies whether they are accomplishing the goal of conservation of species diversity in terms of whether the proportion of species at risk is increasing or decreasing over time. The number of species is an integral component of all species diversity indices.  Total number of species in an area gives an estimate of species richness.  Expressing the number of species at risk as a proportion of the total over time, provides a measure of the trends in species richness.

Exact definitions of species at risk vary in different jurisdictions.  See, for example the definitions of designations from Idaho and Canada below.

From Idaho State Department of Fish and Game:

Of particular interest to the Conservation Data Center are Species of Special Concern (SC) , Threatened (T) and Endangered (E) wildlife, and protected non-game species (P). Some of

the species which fall into these categories are also considered game (G) species.

SPECIES OF SPECIAL CONCERN (SC). Native species which are either low in numbers, limited in distribution, or have suffered significant habitat losses. The list includes three

categories: 

     PRIORITY SPECIES - species which meet one or more of the criteria above AND for which Idaho presently contains or formerly constituted a significant portion of their range;

     PERIPHERAL SPECIES - species which meet one or more of the criteria above but whose populations in Idaho are on the edge of a breeding range that falls largely outside the     state; and 

     UNDETERMINED STATUS SPECIES - species that might be rare in the state but for which there is little information on their population status, distribution, and/or habitat     requirements.

THREATENED (T). Any species likely to be classified as Endangered within the foreseeable future throughout all or a significant portion of its Idaho range.

ENDANGERED (E). Any species in danger of extinction throughout all or a significant portion of its Idaho range.

In Canada:

                                                        COSEWIC Status Definitions

The revised (1994) status definitions used by the Committee together with the COSEWIC definition of what constitutes a species for purposes of status report preparation are as follows: 

"Species" means an indigenous [Canadian] species, subspecies, variety or geographically defined population of wild fauna and flora. 

Vulnerable (V): A species of special concern because of characteristics that make it particularly sensitive to human activities or natural events. 

Threatened (T): A species likely to become endangered if limiting factors are not reversed. 

Endangered (E): A species facing imminent extirpation or extinction. 

Extirpated (XT): A species no longer existing in the wild in Canada, but occurring elsewhere. 

Extinct (X): A species that no longer exists. 

Not at Risk (NAR):. A species that has been evaluated and found to be not at risk. 

Indeterminate (I): A species for which there is insufficient scientific information to support status designation. 

Box J: Relevance to Sustainable/Unsustainable Management:
From CCFM “Conservationists worldwide agree that humans have a responsibility to maintain all life-forms. How populations of species are affected by environmental change is key to assessing

impacts of human activities. Therefore, an important objective of sustainable forest management is ensuring that populations of species are not put at risk as a result of forest harvesting and regeneration. A component of biodiversity monitoring is to follow species or groups to determine whether they face long-term changes in population size or distribution. Species extinction is the ultimate sign of environmental degradation and unsustainable resource use.”

Box K: Measurement Methods:
Measurement is straight-forward in areas which have Conservation Data Centers (sometimes called Natural Heritage Centers) or the equivalent.  Conservation Data Centers (CDCs) were initiated by the Nature Conservancy and the operation and responsibility for the CDCs has generally been assumed by state government agencies.  All US states, most Canadian provinces and some Mexican states have CDCs.

Conservation Data Centers maintain occurrence data on species in various risk categories, they are designed to respond to public requests such as this.

If there is no Conservation Data Center covering the study area, other sources of information may be botanical and zoological departments of universities, nature museums, or government resource departments.

Box L: Data Required:
Data on the total number of forest dependent species is available as part of the 1989 RPA Wildlife and Fish Assessment. Compilation of the data is on a state-by-state basis, and from this data a species list and count of all species associated with forest can be obtained. This data should be compiled by class (vegetation, mammals, insect, fish, etc.), because data for some taxa are more complete than others. 

The data specifically required for this indicator are:

1. The number of forest-dependent species naturally occurring in the study area.  This would ideally include all species, but failing that level of knowledge, data should be collected on numbers of whatever taxa are known, particularly taxa for which information is available regarding the numbers of species at risk.  Typically, this would include vascular plants and vertebrates at a minimum

2.  The number of forest-dependent species in the study area in each of the categories: extinct, extirpated, threatened, endangered, rare, and vulnerable. Information may not be available for each of the categories broken down as listed.

Box M: Data Used for the North American Test:

The data used for the Idaho test is from the state Conservation Data Center which is housed at the State Department of Fish and Wildlife. This was supplemented by information from O’Laughlin, et al. (1995), and a “Preliminary Analysis of the Management Situation” for the national forests in the study area (anon. 1997).

Box N: Example Results:
The approximate numbers of species in the Interior Columbia Basin are: plants and allies - 12,797; insects and arthropods - 3,400; vertebrates - 609.

From the Conservation Data Centre: Within the project area, the number of special status animal 

species (= species which have federal or state status as rare, threatened, or endangered) is 22.  The number of special status plant species is 30.   It would take a more thorough review of each of the species to determine whether ranges have been reduced and come up with a total number in that category. To my knowledge, no species in the project area has become extinct.

Of the animal species, one has been petitioned for (federal) listing as threatened or endangered, one is currently proposed to be listed as Threatened, one is listed as Threatened, and another will be listed as Threatened this week.  I suppose you could interpret these as species for which "the range or frequency has been reduced ..."  None of the plants are federally listed as threatened or endangered, and none are candidates for listing.

Results from the Idaho Conservation Data Centre

TAXA
TOTAL(ESTIMATED)
SPECIES AT RISK
PROPORTION

Vertebrates
609
22
.0035

Plants and allies
12,797
30
.00023

Insects/arthropods
3400
?
?

From the “Preliminary Analysis of the Management Situation” :

There are two endangered species known to be in the study area: gray wolf and peregrine falcon.  Four known or suspected threatened species are found in the study area: the bald eagle, chinook salmon, steelhead trout and redband trout.  

In addition there are 35 species that are known or suspected to be “sensitive” in the study area.  Of the 35 species, 5 are mammals, 9 are birds, 3 are fish, 1 is amphibian and the remaining 17 are plants.  Many of the plants are meadow species, so it is questionable whether they should be categorized as “forest dependent”.

Gray wolf has reintroduced to the area over the past two years with apparent success to date (Koch 1998).

Box O: Assessing the Practicality:
This indicator can be easily tracked in areas where the information is available (most areas of the world).  It is very inexpensive and easy to assess.  It requires access to a good data base such as a Conservation Data Center.

Box P: Assessing the Information Value :

The information value is good for the amount of effort expended. When this indicator is monitored over time it will provide one useful measure of trends with respect to species diversity.  If the indicator is negative, the numbers of listed or declining species are increasing with time.  This is a clear signal of serious sustainability problems.

Box Q: Overall assessment: 
Accepted

Strengths – easy to assess; good information value for the effort required.

Weaknesses – not great sensitivity in that it is bulk numbers that are reported rather than status of individual species.

Box R: Did you rewrite or revise to a new indicator. If so what?

The indicator has been slightly adjusted to read:

Number of known forest-dependent species classified as extinct, extirpated, endangered, threatened, or vulnerable, relative to the total number of known forest-dependent species.

Box S: References:
Anonomous. 1997. Preliminary analysis of the management situation.  Southwest Idaho Ecogrou Forest Plan Revision.Boise, Payette and Sawtooth National Forests. 

Canadian Council of Forest Ministers. 1997. Criteria & Indicators of Sustainable Forest Management in Canada. Technical Report. Cat. Fo75-3/6-1997E, ISBN 0-662-25623-9. Natural Resources Canada–Canadian Forest Service 8th floor, 580 Booth Street,Ottawa ON 
Flather, C.H., L.A. Joyce, and C.A. Bloomgarden. 1994. Species Endangerment Patterns in the United States. General Technical Report RM-241, Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station. 42 pps.

Kendall, K.C. and S. F. Arno. 1990. Whitebark pine – an important but endangered wildlife resource. In Proceedings of the Symposium on Whitebark Pine ecosystems: ecology and management of a high-mountain resource, Bozeman , MT, March 29-31, 1989, pp 264-273.

Koch, T. 1998. Wolves, outreach, and rural Idaho. Endangered Species Bulletin. Vol. XXI(3)

O’Laughlin, J, and P.S. Cook, with K. Rogers and T. Merrill. 1995. Endangered Species Act at the Crossroads: New Directions from Idaho Case Studies.  Report No. 13, Idaho Forest, Wildlife and Range Policy Analysis Group, University of Idaho, Moscow, ID. 307pp.

Rapport, DJ, HA Regier, and TC Hutchinson. Ecosystem behavior under stress. Am. Nat. 1985, 125:617640. 

Appendix:
Please record your notes on evaluating the indicator here. 
From Idaho Fish and Wildlife webpage

The Department of Fish and Game is mandated under Idaho Code Section 36-103 to preserve, protect, perpetuate, and manage all wildlife. All fish and wildlife are considered to be property of the state, and their capture and take are regulated by the Department. The Department classifies wildlife into the following categories: game animals, game birds, game fish, furbearing animals, migratory birds, Threatened or Endangered wildlife, protected nongame species, unprotected wildlife species, and predatory species. In addition, the Department maintains a list of Species of Special Concern.

Indicator – S5. Assessment of changes in the distribution and abundance of native aquatic fauna

Consultant's  Initials:

PW

CKW
Source: 
CCFM

Identification No. in source: Use all refs:



3.1.5

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Ecological integrity is maintained. 
Criterion –  Native species diversity is maintained.  

Indicator – Original Wording: Changes in the distribution and abundance of aquatic fauna. Final Wording: Assessment of changes in the distribution and abundance of native aquatic fauna.

Box B: Definition 

In this context, aquatic fauna refers to fish (catadromous and anadromous) and aquatic invertebrates. In order to operationalize this definition, selected species, indicator-species, or indices will need to be developed.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


4



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

This indicator applies to all landowners who have water bodies on their tenures. 

Box E:  Overlap.  

CCFM
1.2.1 (Number of known forest-dependent species classified as extinct, threatened, endangered, rare or vulnerable relative to the total number of known forest-dependent species.)

CCFM 3.1.3 (Water quality as measured by water chemistry, turbidity, etc.)

CIFOR
2.4.5 (Population sizes and demographic structures of selected species do not show significant changes, and demographically and ecologically critical life-cycle stages continue to be represented.)
Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area
X


Tenure



Site



Notes: Aquatic integrity issues are best analyzed on a watershed level. The study area scale best approximates this watershed level. 

Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes: This indicator is diagnostic of current conditions 

Box H: Indicator Function:

Structure



Function/Process



Composition
X


Perturbation



Not Applicable



Notes:  Aquatic fauna interact in complex way with the structure, function and composition of aquatic systems.  The distribution and abundance refers, however,  primarily to composition. 

Box I:  Underlying Concepts: 

CCFM notes that “most aquatic organisms are sensitive to changes in the temperature, chemical composition and particulate matter in water bodies. These factors can be affected by the discharge of municipal wastes, atmospheric pollutants, industrial effluents, and pesticides and fertilizers from agricultural activities. Specific impacts from forest harvesting activities include  increased water temperatures, eutrophication, siltation of river gravels, and reduced oxygen levels. A few species of aquatic fauna benefit from these changes, but most are negatively impacted. For fish populations, the recovery of riparian vegetation is important in mitigating water temperature and sedimentation factors. Invertebrate species that form the basis of aquatic food chains also are sensitive to the physical and chemical alterations in streams caused by sedimentation and changes in riparian vegetation.” (p. 51-52).

Box J: Relevance to Sustainable/Unsustainable Management:
Aquatic fauna are important ecosystem components and play a role in nutrient cycles, energy cycles and other vital ecosystem processes.  Further, there is great social and economic interests in many species of aquatic fauna, especially fishes.  However the viability of fishes are tied to other aquatic fauna as part of the food chain.  Aquatic fauna, particularly invertebrates, are bell-weathers of the overall ecological condition of a watershed. Consequently, assessment of aquatic condition provides an initial warning of overall ecological health. 

Box K: Measurement Methods: 
A variety of well established measurement methods can be used to assess the status of this indicator with many of these measures are commonly practiced. These measures include:

1. Fish abundance and distribution surveys for species of concern or keystone (e.g., anadromous fish, fish at risk);

2. Fish abundance and distribution surveys for game species (e.g., trout, anadromous fish);

3. Aquatic invertebrate surveys for abundance and distribution;

4. A comprehensive metric for aquatic integrity;

5. Habitat assessments

Fish abundance and distribution surveys for species of concern and game species are commonly conducted by resource management agencies and are required in many jurisdictions. These surveys use a variety of different measurement strategies from electroshocking techniques to snorkel surveys. Selection of the appropriate method varies based on purpose and species of concern. As these types of assessments are commonly done, long term data sources may be available and trend analysis be conducted. 

Aquatic invertebrate monitoring, particularly indicator species approaches, have also been widely used. A variety of standard methods have been developed to conduct this type of research. A potential weaknesses of these approaches is in the selection of indicator species or the compilation of results and interpretation of meaning to distribution and abundance surveys. In response, a series of metrics or indicies have been developed. 

The Index of Biotic Integrity (IBI), developed in 1981 by Karr has been modified and tested in a wide variety of locations. IBI is a robust, comprehensive, multi-scale and sensitive measurement of aquatic integrity that is relatively cost effective to assess and includes an examination of both the elements and processes of biological integrity. IBI is based on a “judgement of ecological health on a range of attributes of biotic communities” (Karr, 1993).  IBI has normally been focused on benthic macro-invertebrates although has been adapted to freshwater molluscs.

The final method, most commonly used, are habitat assessments. Standard fish habitat and hydrological assessments that measure such aspects as substrate type, water depth, velocity, spatial and temporal complexity of physical habitat and other measures have been developed. In British Columbia, the Forest Practices Code Fish Habitat Assessment Program (FHAP) is one such integrated habitat monitoring system. Habitat assessment is not the primary focus of this indicator as these elements are addressed further in other indicators. 

Box L: Data Required: 
Data sources include:

1. Maps or distributional (presence/abundance) data on fish species;

2. Maps or distributional (presence/abundance) data on aquatic invertebrates; or

3. Fish habitat/watershed condition assessments.

Box M: Data Used for the North American Test:
Data sources include:

· USDA-FS. 1997. Upper Columbia Basin Draft Environmenal Impact Statement. Vol. 1. 

· Danehy, B. 1998. Boise Cascade Aquatic Biologist. Pers. Comm. 

· USDA-FS. 1990. Land and Resource Management Plan for Boise National Forest. 

· Boise Cascade Bull Trout Surveys. B. Danehy. 

Box N: Example Results:
In the Boise test area, most land tenures (notably Boise Cascade, Boise National Forest, and Idaho State Department of Lands) are conducting aquatic fauna assessments particularly with respect to species of concern: salmonids and Bull Trout. Locally, much information on changes in historical distributions and numbers of individuals is available in such summary documents as the 

Upper Columbia Basin Draft Environmental Impact Statement of 1997and related ICBEMP documents, and the draft and EIS associated with the Boise National Forest. Many of these assessments have been conducted only on watersheds of known concern. 

For federal land managers, specifically the US Forest Service and the Bureau of Land Management, there is an extensive history of fish habitat and fish assessments. Notable among these initiatives are the pacific anadromous fisheries strategy (PACFISH) and the inland native fish strategy (INFISH). These initiatives have resulted in legal obligations that land managers must meet to address fisheries concerns. Historical and current distributions of salmonids in the Upper Columbia River Basin are one means of tracking the status of this indicator. This data is available at a larger scale in the ICBEMP Draft Environmental Impact Statement. 

Boise Cascade has been conducting or cooperating on selective initiatives with respect to aquatic fauna. While fish habitat assessments are the norm, in 1994, an assessment for Bull Trout presence/absence was conducted on three watersheds. Some of these results are presented here in map form. Further studies are being planned to expand these assessments into new watersheds and to repeat assessments to improve the data quality (Danehy, 1998).

Boise Cascade is branching out into aquatic invertebrate studies that will focus on the most critical issue of stream sedimentation. In a cooperative effort, Boise Cascade is developing an invertebrate index of sedimentation to examine aquatic faunal distribution on the Upper Boise River. 

Indicator Summary

Aquatic fauna distribution and abundance are relatively accessible for anadromous fish and for some native trout species. A more detailed assessment would consist of a trend analysis, by watershed or sub-drainage, in the study area for given species. Other aquatic faunal studies, particularly indicies of aquatic integrity have not been conducted on a significant enough scale to merit analysis yet. These measures show the most promise in reporting on this indicator. 

Example:

BOISE CASCADE 's BULL TROUT MAP

Box O: Assessing the Practicality: 
Aquatic ecosystem quality is an issue of concern throughout North America. While there are numerous contributing factors affecting aquatic integrity, there is substantial research documenting the effects of forest activities on aquatic integrity. Fish habitat assessments are typically the least expensive monitoring programs but they are indirect measures of aquatic health. Locally there is great emphasis on salmonid and bull trout assessments, especially on those that are considered endangered, threatened or are of special concern. The costs of fish population measures are only partially borne by forest managers but the cost of implementing standards to protect fish may be considerable. Overall metrics or indicies of aquatic integrity such as the Index of Biotic Integrity are relatively cost effective measures. These metrics are reliable and valid measurement techniques that can be used to make conclusions regarding the status of this indicator. 

Box P: Assessing the Information Value:

The information value for this indicator is high with value changing by measurement technique. Individual species distribution studies give the lowest quality data while indicies of overall aquatic integrity give the best data. Data quality can be improved by causal studies that attempt to correlate the distribution and abundance of aquatic fauna with respect to forest practices. 

Box Q: Overall assessment: 
Accepted. 

The strengths of this indicator are the readily available data for some aspects of this indicator and robust indicies for comprehensive assessment. The weaknesses are associated with the need for extensive monitoring and measurement in order to make overall, causal assessments of the effects of forest management on aquatic faunal distribution. 

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes. Assessment of changes in the distribution and abundance of native aquatic fauna.

Box S: References:
Burton, Timothy A. 1998.   Fisheries Program Leader, Boise National Forest.   Personal communication.  June 29, 1998.

Danehy, B. 1998. Boise Cascade Aquatic Biologist. Pers. Comm. 

Karr, J. R. 1993. Measuring Biological Integrity: Lessons from Streams. In, S.Woodley, J. Kay and G. Francis. 1993. Ecological Integrity and the Management of Ecosystems. St. Lucie Press. 

Karr, J.R. 1981. Assessment of biotic integrity using fish communities. Fisheries. Vol. 6:21-27. 

Meehan, W.R.(ed.).  1991.  Influences of Forest and Rangeland Management on Salmonid Fishes and Their Habitats.  American Fisheries Society Special Publication 19.  Bethesda, Maryland.  751 p.
Rinne, J.N.  1993.  Declining Southwestern Aquatic Habitats and Fishes: Are they Sustainable?  In Covington, W.W. and Debano, L.F., Technical Coordinators.  1994.  Sustainable Ecological Systems: Implementing an Ecological Approach to Land Management.  Gen. Tech. Rep. RM-247.  Fort Collins, CO:  U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station.

U.S. Department of Agriculture (USDA), Forest Service, 1995.  Inland Native Fish Strategy (INFISH), Environmental Assessment Decision Notice and Finding of No Significant Impact: interim strategies for managing fish producing watersheds in eastern Oregon and Washington, Idaho, western Montana and portions of Nevada, Intermountain, Northern, and Pacific Northwest Regions.

U.S. Department of Agriculture (USDA), Forest Service; USDI Bureau of Land Management.  1994.  Environment assessment for the implementation of interim strategies for managing anadromous fish-producing watershed in eastern Oregon and Washington, Idaho and portions of California.  (PACFISH)

USDA-FS. 1990. Appendices of the EIS for the Boise National Forest Plan. Intermountain Region. 

Upper Columbia Basin Draft Environmental Impact Statement.  1997.  USDA, Forest Service and USDI Bureau of Land Management.  Interior Columbia Basin Ecosystem Management Project, Boise, Idaho.  Vol. 1.  Various paging.

Indicator – T1. Populations of indigenous species are likely to persist

Consultant's  Initials:

SW
Source: 
CIFOR

Identification No. in source: Use all refs:



2.4.5

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Yes

Box A: 

Principle - Ecological

Criterion- Reorganized under S: Native species diversity is maintained.

Original Indicator –– Population sizes and demographic structures do not show significant changes, and demographic and ecological critical life –cycle stages continue to be represented.
Revised indicator - Populations of indigenous species are likely to persist.
Box B: Definition:
CIFOR Indicator –– Population sizes and demographic structures do not show significant changes, and demographic and ecological critical life –cycle stages continue to be represented.

Although not clear in the CIFOR documentation, we interpreted this indicator as referring to the maintenance of viable population of native species (indigenous species refers to all species, both plant and animal).  The likelihood of persistence of populations can be estimated through set of calculations called a population viability analysis.  Population viability analysis is described as a systems approach that emphasizes the interaction of factors and sees viability in terms of a probability.  It incorporates both an assessment of minimum viable populations and minimum viable areas for those populations.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

Using a model of sustainability, land managers work to ensure ecosystem structures and functions are maintained.  However, even with the best of intentions, landowners cannot be responsible for the persistence of all indigenous species on their lands.  Many species indigenous species require very large home ranges and occur in populations that cover many thousands of square kilometers (i.e. grizzly bear, wolverine). Other species are migratory and might spend part of the year in distant locations (i.e. neo-tropical migrant songbirds or Chinook salmon).  The landowner can manage for part of such species’ requirements.  To ensure species survival,  landowners can cooperate to plan for the needs of such wide-ranging species.  Planning must occur for species with regional needs and species with distinct seasonal needs such as long distance migrants.  Without such planning and cooperation, many such species will not persist.

Box E:  Overlap:

CCFM 1.2.2 – Population levels and changes over time for selected species and species guilds.

CCFM 5.1.3 - Animal population trends for selected species of economic importance.

CCFM 5.1.5 - Availability of habitat for selected wildlife species of economic importance.
Box F: Geo-Political Scale:

 Global



North America
X


Intermountain
X


West



Study area
X


Tenure



Site



Notes:  

The concept of viable populations applies to all indigenous species.  Different species populations occupy different spatial scales, from 1 m2 up to continental migrants.  However the Boise study area, at about 1.8 million hectares, would contain the complete like history needs of the majority of the species. Over species would have be part of meta-populations that exist throughout the intermountain west (i.e. wolverine) or through the Americas (i.e. yellow warbler).
Box G: Indicator Characteristics:

Diagnostic



Predictive
X


Both



Notes: Population viability analysis is inherently predictive, calculating the probability of persistence of a given population for a given period of time.
Box H: Indicator Function:

Structure



Function/Process



Composition
X


Perturbation



Not Applicable



Notes:  This indicator predicts the probability of survival of one ecosystem component.

Box I:  Underlying Concepts:
The question of population viability has been examined by two, often exclusive, approaches.  Community ecologists have focused on minimum areas for system viability, building on the contributions of island biogeography theory.  Conversely, population biologists have focused on minimum population sizes or densities.  According to Soulé (1987), these divergent views have come together with the realization that the most pragmatic way to define system viability is to do so in terms of critical or keystone species within the system.  Viability analysis is described as a systems approach that emphasizes the interaction of factors and sees viability in terms of a probability.  It incorporates both an assessment of minimum viable populations and minimum viable areas for those populations.

The concept of viability has been the subject of debate because of inherent uncertainties in its definition.  First, there is the question of time.  Is the population viable in the long term or short term?  Second, should the analysis of viability for a target population include provisions for catastrophes, such as epidemics?  There is also the question of genetic drift in small populations and how much is acceptable.  The biology of the species in question also must be taken into account.  How patchy is the distribution?  What is its sexual behavior?  Does one male dominate and mate with several females?  To what types of stochastic uncertainty is the population subject?  These questions all interact, resulting in a high level of complexity.  Today, the most widely accepted approach to this complexity is to conduct a viability analysis, which is described as a systems approach that emphasizes the interaction of factors and sees viability in terms of a probability.

Definitions of viable population size involve a probability of survival for a given number of years.  Compounding the issue is the fact that the eventual extinction of all species is certain.  Certainly the fossil record supports that conclusion.  A common definition format used in conservation biology for minimum viable population size is the size of population X which guarantees a Y% probability of survival for Z years.  The most commonly used values for the probability are 95 or 99%.  The most commonly used time frames are 100 and 1000 years.  It is important to note that the calculation of a minimum viable population size depends enormously on the chosen probability and persistence times.  It is also important to note that such definitions are completely different from short term rules like the rule of 50 or the 1% rule that have been used in population biology (Lavaca and Hughes, 1984).  Such rules of thumb have suggested that an effective population size, meaning an interbreeding population, should be 50 for short-term conservation and 500 for long-term conservation (Franklin, 1980).

It is important to stress that there is no magic number for population viability, that the question is one of probability.  Although each situation is unique to a site, the same approach can easily be used in different situations.  There are fixed lower limits that a population should never get below and these numbers are set by genetics and the need to maintain heterozygosity. Such fixed limits are usually below the numbers required to ensure population persistence on the basis of changes brought by stochastic elements (i.e. low recruitment caused by drought).

The susceptibility of a given species to extinction is a function of many factors, the most important being body size, age at first reproduction, birth interval and susceptibility to both slow and catastrophic change.  For example, large-bodied, long-lived species such as redwood trees have a low rate of turnover (extinction and recolonization of a patch) and are more susceptible to extinction than small, short-lived species like annual plants (Goodman, 1987).

Box J: Relevance to Sustainable/Unsustainable Management:
Maintenance of viable populations of native species is a fundamental part of maintaining ecological integrity.  As Aldo Leopold once put it “The first rule of intelligent tinkering is to keep all the parts”.

Box K: Measurement Methods:
The data required for a population viability analysis are complex and are listed below:

1.
Population dynamics including the basic measures like natality, mortality, age at first reproduction, total reproductive output, immigration and emigration.

2.
Population genetics, especially the degree of heterozygosity, the rate of genetic drift, and the expected rate of gene flow into the population.  Heterozygosity is a measure of genetic diversity, specifically the proportion of genes that have different alleles.  Genetic drift is the variation in gene frequency from one generation to the next due to change fluctuation.

3.
The susceptibility of the population to catastrophe.

4.
The amount of environmental variation that the population is subjected to, including the degree of randomness and stochasticity.

5.
The "metapopulation structure" which refers to the population of populations.  With a large metapopulation, the probability of extinction decreases because of recolonization and protection from random variation and catastrophe.

6. The fragmentation of the population, including measures of patchiness and uniformity of scale.

7. The suitability of the environment to support a given density of the species.

Population viability analysis cannot be done on all species.  Because of the data required, population viability is generally only done on select indicator species.  Such species are chosen because they (1) are at risk in the management area, (2) are of particular economic of social value or (3) are considered to be “umbrella” species that indicate the survival of a number of other species. 

A range of selection criteria for different categories of indicator species is listed below (after Woodley, 1992):

1.
Species vulnerable to identifiable indirect or distant threats such as acid precipitation or climatic shifts. 

2.
Species vulnerable to identifiable direct or local threats such as disturbance from visitor use.

3.
Rare species of all kinds. (with defensible definitions of rarity according to national, state or provincial designations).

4.
Controlling species such as summit predators or keystone species.

5.
Old-growth or non-disturbance species.

6.
K-selected species such as extreme habitat specialists or species with low fecundity or low capability for compensatory recruitment.

7.
Species with large body size.

8. Exotic or non-native species that are successfully living and reproducing in a given ecosystems.

9. Accumulator species or those that have a tendency to accumulate toxins, such as filter-feeding bivalves.

10. Species subject to legal harvest.

There are various software programs that can be used to assess populations viability (see Lacy, 1993; Possingham  and Davies,1995; Lindenmayer et al., 1995). These are combined with habitat suitability models and habitat dynamic models to assess persistence.  There is no a single specific methodology for assessing population viability.  It is best described as an approach with a set of useful tools.

Box L: Data Required:
See box K – Data needs depend on the species in question.  In general there is a requirement for existing population data, age specific mortality and natality rates, emigration and immigration rates, breeding strategies.  There is also a need for habitat suitability measures and the dynamics of the environment.

Box M: Data Used for the North American Test:
Population viability analysis’s have been conducted for a number of species in the Boise study area based on years of comprehensive field work.  The Boise National Forest has selected for several species for population viability analysis including elk, mule deer, red-backed vole, meadow vole, Pileated woodpecker, mountain chickadee and yellow warbler.  Each of the species was chosen to be representative of a particular habitat type (i.e. redbacked vole for old growth habitat) or habitat element (i.e. Pileated woodpecker for large snags).  There has also be considerable research done on fish, including native trout (cutthroat, rainbow and bull), anadromous fish (Chinook salmon and Steelhead trout). 

Box N: Example Results:
The following results were taken from the Boise National Forest, presented in the Land and Resource Management Plan.  Viability is calculated differently for different species.  Elk uses the elk habitat effectiveness model scores as a unit of measure, based on a calculated minimum viable population of 1225 animals.  Mule deer uses the area of winter range based on a calculated minimum viable population of 1720 wintering animals.  The other 10 species are presented in a more standard format, given as the number of acres of habitat (in thousands) required to ensure a viable population.  Calculations are for minimum viable acres, existing acres and potential acres on the landscape.  
Indicator Species
Unit of Measure
Minimum viable
Existing Number
Potential

Elk
Elk habitat effectiveness
20
42
61

Mule deer
Winter range (acres treated annually)
0
100
1,100




Acres 

(in thousands)


Red-backed vole
Old growth acres
90
625
905

Meadow vole
Riparian habitat (acres receiving less than 65% grazing use)
30
104
148

Pileated woodpecker
Old growth acres
27
549
834

Mountain chickadee
Open timber (acres with adequate snags)
194
500
1938

Yellow warbler
Riparian habitat (acres with deciduous woody vegetation)
22
89
108







Fish Species
Minimum Viable Population
Minimum Viable Acres of Habitat



Rainbow

Cutthroat

bull trout
200,000

10,000

12,000
7740 acres at 50% habitat capacity



Spring Chinook
180
200 acres at 50% habitat capacity 



Summer Chinook
390
340 acres at 50% habitat capacity



Steelhead trout
350
540 acres at 50% habitat capacity



The different approaches to viability analysis shown above illustrate that population viability analysis is not a specific technique.  Rather such analysis represents a approach with a number a powerful tools that can be used in the approach.  At present, the other landowners in the study area do not conduct population viability analysis, although Boise Cascade is developing minimum habitat objectives for songbirds and the State of Idaho has minimum targets for hunted species.

Box O: Assessing the Practicality:
It is difficult to conduct population viability analysis.  They require very detailed data sets as well as sophisticated computer models.  However such data sets and models exist for many north American species and there are many published case studies.  Population viability assessment is complicated but certainly operational.  There have been assessments for a wide variety of species done all over the world.  In addition there are excellent, low cost software programs available to assist in preparing viability analysis such as the VORTEX program available from the Captive Breeding Specialist Group of the Species Survival Commission of the World Conservation Union (IUCN). (http://pw1.netcom.com/~rlacy/vortex.html).

Box P: Assessing the Information Value:
Population viability analysis relies on the use of indicator species and the choice of individual species must be carefully done or the results may be misleading.  Many cautions have been issued over the use of indicator species (Landres et al., 1988).  The cause and effect relationships suggested by indicator species may be misleading.   For example the reduced clutch and fledgling success in great white herons was thought to indicate "poor habitat quality" of a shallow estuary in Florida.  While this may be so, there are many other equally valid hypotheses for the same observations.  There are other difficulties in the application of information from indicator species.  Management of an area for an indicator may preserve only those environmental conditions needed by the species, ignoring ecological processes and resources needed by other species.  No single biological indicator or indicator species has yet been found that will provide all the information necessary to interpret the behavior of an ecological system.  Ideally, chosen indicators should be hypersensitive to stress, have ubiquitous natural distribution, be easy to collect and assay, and be a population that is not harmed by sampling for assay purposes.  In addition, the ideal biological indicator should not die out easily as stress progresses, but should show response tiers. 

The Boise National Forest’s use of several indicator species representative of a range of habitat types is a good model.  It is comprehensive and provides an excellent synthesis of biological data that has high information value.  Is also demonstrates the need to plan for viability of large home range or migratory species with a number of other landowners.

Box Q: Overall assessment 

Accepted with major revision  -

The use of population viability analysis was not suggested in either the CIFOR of CCFM indicator sets.  This is surprising considering the strength of the available tools and the number of successful viability analysis done worldwide.  We rewrote the indicator in explicitly incorporate population viability as the “likelihood of persistence”.    

Box R: Did you rewrite or revise to a new indicator. If so what?

Revised indicator - Populations of indigenous species are likely to persist.

Box S: References:

Franklin, I.R. (1980).  Evolutionary change in small populations. In. M.E. Soulé,  and B.A. Wilcox (eds.)   Conservation Biology: An Evolutionary-Ecological Perspective.  Sunderland, Mass.: Sinauer, pp.135-149.

Goodman, D. (1987). The demography of chance extinction. In. M.E. Soulé, (ed.)  Viable Populations for Conservation. New York: Cambridge University Press. p 11-35.

Lacy, R.C. 1993. VORTEX: A computer simulation model for Population Viability Analysis. Wildlife Research 20:45-65.

Landres, Peter B., Verner J., and Thomas, J.W.  (1988).  Ecological uses of vertebrate indicator species.  Conservation Biology  2(4): 316-28.

Lavaca, Jerry and Hughes, Jeff. (1984).  Determining minimum viable population levels.  Wild. Soc. Bull. 12:370-376.

Lindenmayer, D.B., M.A. Burgman, H.R. Akcakaya, R.C. Lacy, and H.P. Possingham. 1995. A review of the generic computer programs ALEX, RAMAS/space and VORTEX for modelling the viability of wildlife populations. Ecological Modelling 82:161-174.

Possingham, H. P. and Davies, I. 1995. ALEX: A population viability analysis model for spatially structured populations. Biological Conservation 73:143-150. 

Soulé, Michael E. (ed.)  (1987)  Viable Populations for Conservation.  Cambridge: Cambridge University Press, 189 pp.

Woodley, S. J. and John Theberge. 1992.  Monitoring for ecosystem integrity in Canadian National Parks.  In: Willison, Marten J.H.,  Soren Bondrup-Neilson, Clifford Drysdale, Tom Herman, Neil W.P. Munro and Tom Pollack (eds.).  Science and the Management of Protected Areas. Elsevier Press, Amsterdam.

Indicator – U1. Area and severity of insect attack and disease infestation

Consultant's  Initials:

LL
Source: 
CCFM

Identification No. in source: Use all refs:



2.1.1

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Combined U1 and U2

Box A: 

Principle - Yield and quality of forest goods are sustainable

Criterion – Reorganized to Q; Ecosystem Function is Maintained

Indicator –

Original wording:
CCFM 2.1.1  Area and severity of insect attack (U1)




CCFM 2.1.2  Area and severity of disease infestation (U2)

New wording: Area and severity of insect attack and disease infestation
Box B: Definition:
Healthy, managed forests will contribute to maintaining a viable global, national, regional and local forest environment and contribute to commodity production.  The incidence of disturbance influences such as insect and pathogen infestation and outbreaks, are a measure of the health and stability of forests.  When forest conditions change, the insects and pathogens respond.  If  conditions become conducive to outbreaks, epizootics may occur resulting in the killing of thousands of trees.  Conversely, healthy forests generally will not suffer an intensity of damage sufficient to disrupt management objectives.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

5









No










Box D: Applicability to Different Landowners:

The concept of using the incidence and area of impact of forest insects and diseases as indicators of sustainability of forests does apply to all landowners.  However, ownership scale has a very strong correlation to both the usefulness of survey data and to the impact a particular organism might have on the land in question.  Killing of hundreds of trees by insects or diseases may have relatively little bearing on the management plans of the Boise National Forest which controls over 2.5 million acres within our FMU.  However, the same mortality on state, industrial, or especially on small private owner ownership would constitute a major economic problem and have the potential to significantly alter local stand structure.

Box E: Overlap:

CCFM  2.1.2: Area and severity of disease infestation.

CCFM  2.1.3: Area and severity of fire damage.

CCFM  2.1.7: Area and severity of occurrence of exotic species detrimental to forest conditions.

Box F: Geo-Political Scale: 

Global



North America



Intermountain
X


West



Study area
X


Tenure
X


Site
X






Notes: The incidence of insect and pathogen occurrence applies most commonly to the site.  The tree killing that takes place can have very significant impacts on localized areas.  Examples are outbreaks of the spruce beetle, Dendroctonus rufipennis (Kirby), that result in the death of large numbers of trees in riparian areas, significantly altering local conditions.  Many outbreaks impact larger areas, typical of the Boise Forest Management Unit, where from 1991 – 1995 the Douglas-fir tussock moth, Orgyia pseudotsugata (McDunnough), caused extensive defoliation and mortality on lands totaling over 400,000 acres (Weatherby and others, 1997).  On a larger scale, it is not uncommon to have outbreaks of bark beetles such as the mountain pine beetle, Dendroctonus ponderosae Hopkins, or dwarf mistletoes that cover major portions of the entire Intermountain West (Their and Hoffman 1982, Hoffman and Hobbs 1978).  

Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Notes: The incidence of insect or disease outbreaks is primarily a diagnostic indicator.  Generally, in the Boise Forest Management Unit, when insect outbreaks occur, they are responding to factors that have applied stress to the trees, such as high stand density, dry sites, catastrophic damage or drought.  The principal defoliators, the western spruce budworm, Choristoneura occidentalis Freeman, and the Douglas-fir tussock moth, Orgyia pseudotsugata (McDunnough), exhibit a positive response to site, stand, and environmental factors conditions that stress trees (Stoszek and Mika 1978, Wulf and Cates 1985).  Many bark beetles behave in a similar fashion, responding to tree stressing factors such as high stand density, advanced tree age, defoliation and drought, by killing large numbers of trees (Olsen and others 1996, McGregor and Cole 1985, Berryman and Wright 1978).  Other beetles respond to catastrophy such as windthrow, by building up large populations in the down trees.  They will then emerge and kill standing green trees.  As soon as the drought subsides, stands are thinned out, or the storm-damaged trees are utilized, the outbreaks generally subside and populations exist only at very low levels (Furniss and Carolyn 1978).  Thus, the record of the current area and intensity of insect attacks has little predictive value as conditions that contribute to success of the insects can change rapidly.  One exception to this is in a predictive model for the mountain pine beetle which is based on stand and site characteristics, but includes a factor of the proximity and size of the nearest beetle population (Shore and Safranyik 1992).

Similar relationships prevail for some forest pathogens.  Needle diseases, in general, respond to spring weather patterns, becoming more virulent with high humidity.  When spring moisture/humidity levels are lower, the incidence of needle diseases tends to decline. Other diseases, such as white pine blister rust, that also utilize spore dispersal for distribution, require high moisture conditions for optimum survival. 

The exception to predictability is found with surveys that record the incidence and area of diseases such as dwarf mistletoes, root disease, or wood rots.  Such surveys can be predictive, as the organisms that cause these diseases persist for long periods of time and their relative abundance does not change significantly through time.  Thus, once areas of infestation are found, they can be predicted to be present into the future. 

Box H: Indicator Function: 

Structure



Function/Process
X


Composition



Perturbation
X


Not Applicable



Notes: 

The forest insects and pathogens that most commonly influence forest management contribute to ecosystem functions through their roles in nutrient/energy recycling (function and process).  Bark beetles kill trees, creating openings thus changing the structure of stands, and sometimes of forests. The trees killed by insects and pathogens create habitat for birds, plants and other animals  Many insects respond to broken or tipped over trees caused by catastrophic events, such as windstorms.  These insects are attracted to the down trees, attacking and sometimes building up large populations that then emerge and kill additional trees in the area, thus contributing to perturbations.

Box I: Underlying Concepts:

Forests dominate the world’s terrestrial biosphere.  They cover 21% of the continental area, and account for 76% of terrestrial biomass and 37% of bioproductivity.  Disturbances and stress strongly influence the health, vitality and productivity of forests, being fundamental to the maintenance and enhancement of forest ecosystems.  Maintaining ecosystem integrity and forest health is essential for the sustainable management and conservation of our forests (CCFM 1992).  

Each forest ecosystem has its own unique association of native insects and pathogens.  When ecosystem attributes, such as plant species composition, tree density, and canopy structure change, so do insect and disease complexes.  Species that have been limited by vegetation conditions may be released, resulting in wider distribution and higher population numbers (Hessburg and others 1994).

Forests are dynamic ecosystems in constant transition.  Many insects and pathogens are agents of change that contribute to this process, principally contributing to nutrient recycling.  They also participate in the formation of landscape patterns, and create animal and plant habitat.

Hessberg and others (1994) indicate that, with the exception of introduced exotic insects and diseases, the native insects and pathogens present in our forests are the same as they were 100 years ago.  However, with changes in the conditions of the vegetation, brought about by the exclusion of fire and selective timber harvesting, the population size and distribution has increased, resulting in outbreaks that have been more prolonged and widespread than in previous times.  Thus, by monitoring the severity and area of insect and pathogen infestations through time, we can gain information about the sustainability of forests.
Box J: Relevance to Sustainable/Unsustainable Management:

On an ecological scale, insects and diseases are essential components of the biota, contributing to many structural and functional aspects of forest ecosystems.  One major role is in nutrient recycling.  In this role, the knowledge of the area and severity of insect and disease infestation does not contribute to sustainability.  However, on a shorter time scale this knowledge can be very useful.  Insects and diseases are agents of change.  They are primarily responding to stress in the woods.  Thus, if we find high incidence and severity, we can know that in the short term, the term important in supplying commodities for man, the forests are not in a sustainable condition.  Ecologically, on a long-term scale, this might be exactly what is needed to help restore ecosystem integrity.  But in the short term, outbreaks can and do cause major impacts in forests.  

Measuring the disturbance and stress caused by insects and diseases, in the form of the area and severity of infestation, provides a basis for determining the sustainability of forests.  For example, making decisions and establishing policy require knowledge of all factors that contribute to disturbance and stress on forest condition and productivity (CCFM  1992).

Those forests that have higher incidence of insects and pathogens than found historically, can be judged to not be sustainable, either ecologically or in meeting the needs of people.  This is especially true when we are dealing with introduced exotic agents, which, lacking natural controls, have the capacity to cause extensive tree mortality and radical changes in ecosystem composition and structure.  An example of this is white pine blister rust, which was accidentally introduced into Western North America about 1910.  This disease is very lethal to the native 5-needle pines of the area.  Since it’s introduction, it has spread throughout the range of western white pine in the Western United States and British Columbia.  White pine has declined by 93% in less than 40 years (Brown and Chojnacky 1996), with blister rust being the most significant cause (Atkins and others 1998).

Thus, on a short term scale relative to management, and for determining the extent and severity of exotic pests, measures of the area and severity of insect and disease attack are good indicators of the ability of forests to contribute to sustainability, both ecologically and in meeting the needs of people.

Box K: Measurement Methods:
Survey methodology is determined by the objective of the survey.  To determine broad-scale incidence and intensity of certain insects and diseases, aerial detection surveys (ADS) are used.  This is accomplished by flying in fixed-wng aircraft with an observer that manually sketches observed centers of tree mortality, defoliation or infection onto 1:100,000 or 1:12,672 (1/2 inch/mile) base maps.  If the infested center is small, it is indicated as a spot on the map.  If the area is large, the observer will attempt to delineate the perimeter of the infested area on the map.  The observer also records the best estimate as to the number of trees killed for mortality centers, the intensity of defoliation or infection, the species of the host tree involved, and the identity of the causal agent.  These observations are made at approximately 100 knots at an altitude of 1000' to 3000' above ground.  The surveys are conducted annually.  The information from these surveys is converted to tabular data and to GIS data layers of the activity, which can be used in analysis with other GIS layers.  The annual maps are the primary product.  They are digitized for entry into GIS data systems, and reproduced and copies distributed to land managers for use in their management planning.  These surveys have been conducted in Idaho since the 1950’s.  The surveys cover all ownerships, and the results are available for all stakeholders.  Costs for these surveys are covered by USDA Forest Service and the Idaho Department of lands.  The scale of the survey is such that the results are often of little value to the non-industrial private forest owners.

Other types of surveys are used for many other purposes.  Long-term forest health monitoring surveys have been initiated in Idaho (Atkins and others) as part of a national program to provide information on the status of the health of the forests of the nation (National FHM Program).  Localized surveys are used to measure populations and evaluate impacts.  Broad scale incidence surveys are being used to determine the distribution of introduced insects.  Other surveys have been implemented to determine the distribution of bio-control agents introduced as control measures for exotic insects and noxious weeds.

 Box L: Data Required:

To use insect and disease infestation as an indicator of forest sustainability, the primary data needed would be long-term incidence, severity and distribution of the various insects and pathogens that kill or weaken trees in the area of interest.  This should be in the form of both maps, showing distributions and area of the infestation, and tabular data recording the levels of intensity.

This type of data is readily available for the Boise test area, as explained in Box K above.  This type of information is also generally available for all of North America, as all three countries have on-going programs(SEMARNAP 1997, Their and Hoffman 1982).  In addition, the USDA Forest Service has been an active participant in providing training in the development and implementation of aerial surveys to interested parties in several countries of the world.

Other types of data would be required for other types of surveys.

Box M: Data Used for the North American Test:

The Forest Health Protection staff of the Boise National forest, provided the data used in the Boise test.  The data came from the aerial surveys that are conducted each year, covering all ownerships within the survey zone.  They provided summaries of the incidence of bark beetles and selected pathogens, for a ten-year period for the area of the test.  The data was summarized in tabular form, and displayed on maps using GIS technology.  

Box N: Example Results:
The following table shows a ten-year summary of insect and disease infestations for the Boise Test area.  The maps illustrate the same data on a geographical scale.  The map showing the intensity of bark beetle mortality illustrates how this activity can influence and change local forest composition.  The areas showing greater intensity of infestation are due to the fir engraver, Scolytus ventralis LeConte, killing large numbers of grand fir Abies grandis (Dougl. Ex D. Don) Lindl.

Information for the table, and the following maps were provided by Dick Halsey, Forest Health Protection Staff, Boise National forest, Boise, Idaho

 ACRES INFESTED and TREES KILLED by INSECTS AND PATHOGENS

in the BOISE STUDY AREA, 1988 – 1997















Private

State

Federal

Other

Total

Disease Acres

17,311

8,501

31,622

751

58,185













Defoliator Acres

8,326

2,562

272,179

1,957

285,024













Bark Beetle











Trees

92,483

126,832

610,961

33,632

864,035

Acres

65,444

48,479

482,906

11,307

608,206
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Box O: Assessing the Practicality: 

Insect and disease surveys are a continuing aspect of forest management and forest health protection in North America.  The information is easy to track over time, and, as indicated above, these types of surveys are currently being done.  Reports are being prepared for all surveys, including annual summaries and maps of the aerial surveys.  Institutional commitments would be needed to implement the program.  

Box P: Assessing the Information Value: 

This information can be very useful to managers and stakeholders.  The aerial surveys can direct attention to mortality sites where salvage cutting might occur.  Surveys can tell what insects and/or diseases might be causing mortality.  This knowledge can help in management planning.  If there are significantly high infestations of insects and/or diseases, land managers will know that their forests may not be in a sustainable condition.  Surveys and evaluations can also help determine economic thresholds of populations.  In turn, this information is useful in deciding to conduct control programs.

Box Q: Overall assessment: 
Accepted

Strengths:  The information  form aerial surveys is readily available, both spatially and temporally, providing the opportunity to assess sustainability through time line studies.  Also, managers can use the information to determine the need for immediate management action.

Weaknesses:  There is an inherent weakness in the aerial survey data, that being that the survey work is somewhat subjective. It is difficult to determine, with good accuracy, the exact location, intensity and identity of the insect or disease responsibly for the mortality seen from an aircraft moving at 100 knots across mountainous, forested terrain.  The data can provide good indicators of trends, patterns and location.  However, the accuracy depends on the skill and training of the observer.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes, the CIFOR indicators for the area and severity of insect attack and disease infestation were combined into one indicator.

The new indicator is: Area and severity of insect attack and disease infestation.  The indicator was also reorganized under Criterion Q, Ecosystem Function is Maintained, in recognition of the role of insects and disease in ecosystem function.
Box S: References: 
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Hoffman, J.T. and L. Hobbs. 1978. Dwarf mistletoe loss assessment survey in Region 4, 1978. Forest Insect and disease management, State and Private Forestry, USDA Forest Service, Ogden, Utah
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McGregor, M.D. and D. M. Cole., eds. 1985. Integrating management strategies for the mountain pine beetle with multiple-resource management of lodgepole pine forests. General Technical Report INT-174. Ogden, UT: U.S. Department of Agriculture, Forest Service, Intermountain forest and Range Experiment Station. 68 p.

National Forest Health Monitoring Program, Rob Mangold, Program director; Forest Health protection, USDA Forest Service, Washington, DC

Secretaria de Medio Ambiente, Recursos Naturales y Pesca. 1997. Programa National de Sanidad Forestal. Resultos. Mexico City. 30 p.
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Their, R. and J. Hoffman, 1982. Forest Insect and Disease Conditions; Intermountain Region, 1982.  USDA Forest Service, Forest Pest Management, Intermountain Region. 23 pp.

Weatherby, J.C., T. Barbouletos, B.R. Gardner, and P. Mocettini. 1992. A follow-up biological evaluation of the Douglas-fir tussock moth outbreak in southern Idaho,  USDA Forest Service, Intermountain Region, Forest Health Protection, Ogden, Utah. Report R4-97-01

Wulf, N. W. and R.G. Cates. 1985. Site and stand characteristics. In: Brookes, M. H.; Campbell, R. W.; Colbert, J. J.; Mitchell, R.G.; Stark, R. W., eds. Western spruce budworm. Tech. Bull. 1694.  Washington, DC: U.S. Department of Agriculture, Forest Service. Canada-United States Spruce Budworms Program. Chapter 5.

Indicator – U2. Area and severity of disease infestation

Consultant's  Initials:

LL
Source: 
CCFM

Identification No. in source: Use all refs:



2.1.2

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

Combined into U1

Box A: 

Principle – Yield and Quality of Forest Goods are Sustainable

Criterion- Incidence of disturbance and stress

Indicator – Area and severity of disease infestation.

Box B: Definition:
Forests are dynamic ecosystems in constant transition.  Some changes are caused by natural mechanisms such insect activity.  Healthy, managed forests will contribute to maintaining a viable global and local forest environment and contribute to commodity production.  The incidence of disturbance influences such as insect infestation and outbreaks, are a measure of the health and stability of forests.  Thus, measures of the area and severity of insect attack are indicators of the ability of forests to contribute to sustainability, both of ecologically and in meeting the needs of people.

Box C: Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


4



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

5









No










Box D: Applicability to Different Landowners:

N/A

Box E: Overlap:

CCFM 2.1.2: Area and severity of insect attack

CCFM 2.1.3: Area and severity of fire damage.

CCFM 2.1.7: Area and severity of occurrence of exotic species detrimental to forest conditions.

Box F: Geo-Political Scale:

Global



North America



Intermountain
X


West



Study area
X


Tenure
X


Site
X


Notes: The incidence of disease occurrence applies to the site, especially when outbreaks occur.  The tree killing that takes place can have very significant impacts on localized sites.  Examples are with infections of root disease such as Armillaria mellia, that kill large numbers of trees and significantly alter local conditions.  

Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes: The incidence of insect outbreaks is strictly a diagnostic indicator.  Generally, in the Boise Management Unit, when outbreaks occur, the insects are responding to factors that have applied stress to the trees, such as high stand density, conditions that contribute to dry sites, catastrophic damage and drought.  The principal defoliators, the western spruce budworm, Choristoneura occidentalis, and the Douglas-fir tussock moth, Orgyia pseudotsugata, respond to site, stand, and environmental factors conditions that stress trees.   When drought occurs, these insects respond to the changes that result in the trees as they react to the dryer conditions, and populations often increase (Stocheck, 1981??, and WSBW compendium).  Many bark beetles behave in a similar fashion, responding to high stand density and drought, by killing large numbers of trees.  Others beetles respond to catastrophy such as windthrow, by building up large populations in the down trees.  They will then emerge and kill standing green trees.     As soon as the drought subsides, stands are thinned out, or the storm damaged trees are utilized, the outbreaks generally subside and populations exist only at very low levels (Furniss and Carolyn).

Box H: Indicator Function:

Structure



Function/Process



Composition



Perturbation
X


Not Applicable



Box I:  Underlying Concepts: 

Forests dominate the world’s terrestrial biosphere.  They cover 21% of the continental area, and account for 76% of terrestrial biomass and 37% of bioproductivity (CCFM p. 25).

Disturbances and stress strongly influence the health, vitality and productivity of forests, being fundamental to the maintenance and enhancement of forest ecosystems.  Maintaining ecosystem integrity and forest health is essential for the sustainable management and conservation of our forests (CCFM p. 26).  

Box J: Relevance to Sustainable/Unsustainable Management: 

By knowing something about the incidence and extent of I&D populations, we can gain an understanding about forest conditions.  This relates to sustainability.  Insects and diseases are agents of change.  They are primarily responding to stress in the woods.  Thus, if we find high incidence and severity of bugs and cruds, we can know that in the short term (the term important in supplying commodities for man) the forests are not in a sustainable conditions.  Ecologically, this might be exactly what is needed to help restore ecosystem integrity.  Kill lots of trees in over stocked stands, contribute to fuel loading, contribute to the recycling of nutrients.  Check more from Furniss and Carolyn, other texts.   (WORK NEEDED)

Measuring the disturbance and stress caused by insects and diseases provides a basis for sustainable forest management.  For example, improving decision making and sound policy decisions require knowledge of the effects of disturbance and stress on forest condition and productivity, the ability to forecast disturbances, and greater predictive powers (CCFM p. 26).

Box K: Measurement Methods: 

N/A

Box L: Data Required: 

Survey reports, data, maps, GIS systems make it all easier.

Box M: Data Used for the North American Test :

BNF Forest Health Protection data base.  FHM program.

Box N: Example Results: 

N/A

Box O: Assessing the Practicality:  
Easy to track over time, already being done.  Reports are being prepared.  

Annual survey summary reports, FHM reports.

Box P: Assessing the Information Value: 

Useful to help in planning, especially for salvage.

Box Q: Overall assessment: 
Combined with U1

Box R: Did you rewrite or revise to a new indicator. If so what?

N/A

Box S: References: 

N/A

Indicator – U3. Area and severity of area burned

Consultant's  Initials:

CKW
Source: 
CCFM

Identification No. in source: Use all refs:



2.1.3

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #

Yes

Box A: 

Principle -   CCFM 2.0  Maintenance and enhancement of forest ecosystem condition and productivity

Criterion-  reorganized to Q:  Ecosystem Function is Maintained

Indicator -   CCFM  2.1.3  Area and severity of area burned
Box B: Definition: 

Fire is a dominant disturbance agent in North American temperate forests.

“The nature, extent and impact of disturbances on forested ecosystems are all highly variable. Natural and human-induced disturbances both occur as a continuum, and they may range in size, severity, duration and frequency. While most disturbance and stress events are fundamental to the recovery and maintenance of forested ecosystems, others may impede resilience, impact on extant biomass, or alter patterns and processes, leading to new successional trends. Forest ecosystems are never static; rather, they are constantly changing through the cycle of death and renewal. “ CCFM p.26

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

N/A

Box E:  Overlap:  

CCFM 2.1.1 Area and severity of insect attack, CCFM 2.1.2, Area and severity of disease infestation

CIFOR 2.4.6  The status of nutrient and decomposition show no significant change
Box F: Geo-Political Scale:

Global



North America



Intermountain
X


West



Study area
X


Tenure



Site
X


Notes:

The role of fire in forested landscapes varies greatly among forest types and geographic areas. 

Box G: Indicator Characteristics

Diagnostic
X


Predictive



Both



Notes:
Fire regimes are cyclical and are related to many factors that inter-relate in complex ways including, climate, short-term weather patterns, vegetation type, ignition sources, etc.  While mainly diagnostic in nature this indicator also has some predictive value if based on long-term trends and patterns.  The primary focus is diagnostic.

Box H: Indicator Function

Structure



Function/Process
X


Composition



Perturbation
X


Not Applicable



Notes:  

Fire has multiple roles, but has been traditionally considered a disturbance or perturbation.  It changes structure, composition, patterns and functions of ecosystems and forest communities.  It and related disturbance events such as insects and disease are part of the nutrient cycling functions of ecosystems so fire is also important to ecosystem functions.  

Box I:  Underlying Concepts:
“”Virtually every forest type has experienced fire at some point, and many types evolved with fire as the major disturbance factor, affecting the forest’s successional pattern and shaping its species composition (Agee 1993). 

The impacts of fire on the forest are very complex.  Although there is much scientific literature about the effects of fire, and virtually everyone has an opinion as to what fire does in the forest, every fire is a unique event.  Unlike some of the other natural forest disturbance – windstorms and flooding, for example – the behavior and ultimate effects of a particular fire are strongly influenced by the condition of the forest at the time of fire.  While a forest’s condition may mean a different response to a windstorm, for example, the forest does not shape the windstorm itself.  The forest’s condition, however, dramatically shapes the fire.  Thus, the manner in which a forest has been managed may largely determine the intensity and ultimate damage caused by a particular fire.”  Sampson and DeCoster, 1998, p. 19.

In some ways fire is more of an indicator of forest condition than an indicator of sustainable management.   Because fire is an inherent process in many vegetation types, it is more meaningful to compare the area and extent of current fires to the historical pattern of area and severity of fires in a given forest type of geographic area.   A change in fire regimes (e.g. from mainly low intensity crown fires to intense stand replacing fires) has greater indicator value than does simply the gross area of fires or even fire severity by itself. This requires that historical fire regimes be defined for each forest type and geographic area.  Changes in fire regimes indicate attendant changes in nutrient cycles and carbon balances, successional pathways and forest structures and composition. 

Box J: Relevance to Sustainable/Unsustainable Management :

Because fire alters so many things about a forest, consideration of the role of fire in forests is highly relevant to sustainable forestry. 

Box K: Measurement Methods:
I checked with Diane McConnaughey, data base manager/GIS Boise NF, about availability of fire information for the study area.  Data are not consistently available for other landowners and even for other forests.  Also fire severity has been mapped in at least two different ways on the forest.  One was based on soil characteristics and the other (more common) method is a visual estimate of crown scorch in trees. The Boise National Forest has some mapping of past fires and fire intensity for the 1994 fires but this data does not currently extend to private, state or even other Federal lands.  

Box L: Data Required: 

Historical patterns of extent, frequency and intensity (fire regimes) are essential information to establish a trend line for the forest type in question.  Such data comes from a variety of methods including dating fire-scarred trees or stumps, stand or cohort ages by species sensitive to fire, historical records and current maps, including remotely sensed images.  Determining severity of historical fires is challenging but important.

Data consistency for the test area is still somewhat variable but improving.

Box M: Data Used for the North American Test:
Data used in the test consisted of Boise NF GIS fire data maps and published work on changed fire regimes for the Upper Columbia River Basin area.

 Box N: Example Results:
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Interior Columbia River basin - Fire regime severity, historical
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Boise National Forest – Historic Large Fires >200 acres (Source: Boise NF)

Box O: Assessing the Practicality: 
The data can be tracked over time and reporting and consistency of information is improving. 

Box P: Assessing the Information Value:
Fire is part of the disturbances/functions that characterize many forest types and ecosystems so whether or not it is good or bad often is tempered by the values of the observer.  Changes in fire regimes also indicates major changes in ecosystem processes, structures and compositions.  The information value of changed fire regimes is high.  Simple reporting of acres burned and severity has less information value for ecological considerations.

Box Q: Overall assessment:
This indicator is difficult to make a decision on because fire is such an important characteristic of temperate ecosystems and simple yes/no answers are not adequate evaluations of the ecological effects of fire.  If the indicator is applied to show changes in fire regimes, then it has more value.  Trends, patterns (e.g. changes in fire regimes from historical regimes that the forest type evolved with) need to be established by forest type.  This has largely been done over much of North America.

Box R: Did you rewrite or revise to a new indicator. If so what?

Yes.  Fire dammage changes to area burned in recognition of the intrinisic role of fire in ecosystems.  Indicator was also reclassed under the Criterion Q, Ecosystem Functions is Maintained in recognition of fire as a key process.

Box S: References :

Agee, J.K.  1993.  Fire Ecology of Pacific Northwest Forests, Washington D.C.  Island Press.

Agee, J.K.  1997.  Fire Management in the 21st Century.  In:  Kohm, K.A. and J.F. Franklin, (eds.).  1997.  Creating a Forestry for the 21st Century: the science of ecosystem management.  Island Press, Washington D.C.  475 p.

Barrett, S.W., S.F. Arno, and J.P. Menakis.  1997.  Fire Episodes in the Inland Northwest (1540-1940) Based on Fire History Data.  General Technical Report INT-GTR-370, USDA Forest Service, Intermountain Research Station, Ogden, Utah.  17 p.

Covington, W.W. and M.M. Moore, 1994.  Postsettlement Changes in Natural Fire Regimes and Forest Structure: Ecological Restoration of Old-Growth Ponderosa Pine Forests.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.  461 p.

Covington, W.W. and others, 1994.  Historical and Anticipated Changes in Forest Ecosystems of the Inland West of the United States.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.  461 p.

Hardy, C.C., and S.F. Arno, (eds.).  1996.  The Use of Fire in Forest Restoration.  General Technical Report INT-GTR-341.  Ogden, UT: U.S. Department of Agriculture, Forest Service, Intermountain Research Station.  86 p.

Harvey, A.E.  1994a.  Integrated Roles for Insects, Diseases and Decomposers in Fire Dominated Forests of the Inland Western United States: Past, Present and Future Forest Health.  Journal of Sustainable Forestry 2:211-220.

Morgan, P. and others.  1994.  Historical Range of Variability: a useful tool for evaluating ecosystem change.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.

Ogle, K., and V. DuMond.  1997.  Historical Vegetation on National Forest Lands in the Intermountain Region.  U.S.D.A. Forest Service, Intermountain Region, Ogden, Utah.  129 p.

O’Laughlin J. and others. 1994.  Defining and Measuring Forest Health.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.

Quigley, T.M., R.W. Haynes, and R.T. Graham (tech. eds.).  1996.  Integrated Scientific Assessment for Ecosystem Management in the Interior Columbia River Basin.  General Technical Report, PNW-GTR-382.  USDA, Forest Service, Pacific Northwest Research Station, Portland, Oregon.  303 p. 

Quigley, T.M. and H.B. Cole.  1997.  Highlighted Scientific Findings of the Interior Columbia Basin Ecosystem Management Project.  General Technical Report PNW-GTR-404.  USDA Forest Service, Pacific Northwest Research Station, Portland, Oregon. 34 p.

Sampson, R.N. and L.A. DeCoster.  1998.  Forest Health in the United States.  American Forests.  Washington D.C.  Allen Press, Lawrence, KS.  76 p.
Upper Columbia Basin Draft Environmental Impact Statement.  1997.  USDA, Forest Service and USDI Bureau of Land Management.  Interior Columbia Basin Ecosystem Management Project, Boise, Idaho.  Vol. 1.  Various paging.

U.S. Department of Agriculture (USDA), Forest Service.  1997.  First Approximation Report for Sustainable Forest Management: Report of the United States on the Criteria and Indicators for the sustainable management of temperate and boreal forests.  Washington, D.C.  Various paging.

Indicator – U4. Pollutant levels in the ecosystem

(Implement screening procedure)

Consultant's  Initials:

SW
Source: 
CCFM

CIFOR

Identification No. in source: Use all refs:



2.1.4

2.1.1

Class:
Ecological/ Biophysical
Recommendation (after field testing) Yes or no

Yes, but major revision. Needs develop-ment

Revised Indicator Suggested? #

Yes

Box A: 

Principle – Maintenance of Ecological Integrity

Criterion- Incidence of disturbance and stress
Indicator – CCFM 2.1.4 – Rates of pollutant deposition


CIFOR 2.1.1 – No chemical contamination to food chain and ecosystems.

Revised indicator – Pollutant levels in the ecosystem (Implement screening procedure)

Box B: Definition:
Pollution, acting alone or in combination with other stressors, affects ecological systems in general and forests in particular. Common types of pollutants in North America forest ecosystems include sulfur dioxide (SO2) and nitrogen oxides (NO x ), along with their oxidation products of  sulfuric acids and nitric acids, ground level ozone and pesticides.  There is also concern for the impact of increased UV-B radiation and heavy metal contamination (i.e. mercury). The need to understand pollution– forest interactions is paramount in view of the increasing evidence linking the long-term effects of pollutants (i.e. acid deposition). 

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


2








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences:

Pollutant problems would only apply if a landowner was recording an ecological impact from the pollutant.  Thus this indicator would not apply to all landowners.

Box E:  Overlap: 

CCFM - 2.1.5 Ozone concentrations in forested regions – This was grouped with the CCFM 2.1.4 and CIFOR 2.1.1 indicators for testing.  Ozone was considered to be one specific type of pollutant.  It was lumped as ozone problems do not occur in all America and did not apply to the study area.

Box F: Geo-Political Scale: 
Global
X


North America
X


Intermountain
X


West



Study area
X


Tenure



Site



Notes:  It is well known that pollutants travel worldwide via the atmosphere.  For example toxophenes travel from Asian rice fields and concentrate in high altitude lakes in the Rocky Mountains.  Some issues are North American in scope.  Acidic precipitation generated in the great lakes industrial region if the United States and Canada has had dramatic impacts on forests and fresh water ecosystems in eastern North America.  There are also more locally based toxic impacts such as the high arsenic levels in the old gold fields of the Boise study area.

Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes: Primarily diagnostic but toxic levels can have strong predictive capabilities for such variables as reproductive rates in accumulator species.

Box H: Indicator Function: 

Structure



Function/Process



Composition



Perturbation
X


Not Applicable



Box I: Underlying Concepts:
Pollutants are so widespread on the earth that it is impossible to find a food chain, or ecosystem, which does not carry some level.  Depending on the compound, the impacts of pollutant can range from insignificant to extreme.  An extreme example is the levels of DDT in America in the 1950’s and 1960’s that extirpated populations of Peregrine falcons, Bald eagles and other species that bioaccumulate such compounds.   

Two of the most common types of air pollutants in North American forest ecosystems are sulfur dioxide (SO2) and nitrogen oxides (NOx ), along with their oxidation products, sulfuric acids and nitric acids.  Despite substantial progress in reducing SO2 emissions, both unilaterally and through Canada - United States co-operative agreements, acidic deposition remains a threat to forest ecosystem condition and productivity in the Boreal Plains, Mixedwood Plains and Atlantic Maritime terrestrial ecozones of Canada, as well as the Northeastern United States. Forest ecosystem sensitivity to acid deposition is dependent on a number of factors, including physical and chemical soil characteristics.  However, in these regions there is direct tree mortality as well as a decline of annual forest biomass and accumulation. The impacts of long-term effects of acid deposition on biogeochemical processes are complex and not well understood.  

Another pollutant impacting North American forests is ground level ozone, which may adversely affect the metabolic systems of plants, and is known to be phytotoxic to trees. Plant exposure to ozone that exceeds 2–3 times background levels over a number of growing seasons may result in changing patterns of carbon allocation, premature defoliation, and loss of plant productivity. Ecosystem structure and function also may be altered, depending on the sensitivities of different species.  Ozone is a regional-scale pollutant subject to long-range transport. Forests in California, the Great Lakes Region of North America, the northeastern United States as well as most of southern parts central and eastern Canada are regularly exposed to concentrations of ozone above the defined target level of 82 parts per billion per hour.

A third group of pollutants impacting forest lands are pesticides, including herbicides and insecticides (see review by Freedman et al. 1994).  The impacts of pesticides are grouped around three types of impacts.  In some cases there is direct mortality to individuals in a species (i.e. songbird mortality from phosphamidon).  Second there may be indirect impacts in individuals through alteration of metabolic pathways impacting normal functioning (i.e. DDT interfering with reproduction in raptors).  Third are indirect effects of the pesticide on the ecosystem resulting from changes in habitat structure, species composition, and food availability.  

Insecticides are primarily used in forestry for the control of defoliation by irruptive insects.  By far the largest insecticide-spray programs in North America have been carried out against Spruce Budworm.  In the United States between 1945 and 1974, about 6.4 million hectares of budworm-infested forest were sprayed with insecticide, accounting for 52% of all forest insecticide spraying.  In Canada between 1952 and 1986, about 45.4 million hectares were sprayed, with the most prominent chemicals being DDT, fenitrothion, phosphamidon, and aminocarb, and more recently, the bacterial insecticide, B.t. or Bacillus thuringiensis (Freedman, 1989).  The impacts of such widespread pesticide use included a dramatic reduction in non-target insect pollinators.  The resulting decline in fruit and seed production impacted many species.  However, except for DDT, long-term reductions in populations, or species loss, from insecticide use in forestry has not been documented.

Herbicides are mostly used in forestry to release young conifers from competition with economically undesirable angiosperm species, or to prepare a site for planting young conifers. In most areas, forestry usage comprises only a small proportion of the total use of herbicides.  For example, forestry uses accounted for only 3.6% of the quantity of phenoxy herbicides used in Ontario, Canada in 1978, and less than 5% in the United States in 1980.   However, In Canada and elsewhere, the silvicultural use of herbicides has been increasing rapidly since the mid-1970s.  In 1988, about 2.2 x 105 ha of clearcuts were treated with herbicides for silvicultural purposes in Canada, while about 2 x 106 ha were treated in forestry in the mid-1980s in the United States (Pimentel et al. 1991).   At present, glyphosate is herbicide that is most-commonly used for aerial silvicultural application.  This chemical has a relatively small direct toxicity to birds and other animals, and it is unlikely to cause acute toxicity to animals at operational doses.  However, because glyphosate (and other silvicultural herbicides) selectively kills plant species, its use causes changes in the vertical and horizontal structure of vegetation, the distribution of biomass among species, and the abundance and quality of plant and invertebrate food resources.  

Some concern about pesticide use in forested ecosystems has focussed on aquatic communities.  Several studies have shown high mortality rates of aquatic insects and even fish after insecticide applications, especially form DDT and fenitrothion.  However, the delivery of pesticides to surface waters from forestry operations is variable, depending on application technique, the presence or absence of buffers, and pesticide characteristics. Norris et al. (1991) compiled information from multiple studies that evaluated the peak concentrations of herbicides, insecticides, and fertilizers in soils, lakes, and streams. They found pesticide delivery to streams was highest from treated marshland, ephemeral streams and unbuffered forest lands. Most researchers conclude that chemical application should not pose a threat to water quality when chemicals are applied at rates established on the product label, well away from flowing streams and streamside buffers are maintained. 

There are many other examples of toxic and pollutant impacts on forested ecosystems. These include increased UV-B radiation and heavy metal contamination. It is not possible to review all pollutants here.

Box J: Relevance to Sustainable/Unsustainable Management:
Pollutants are of direct interest to sustainability if they impair ecosystem function or negatively impact populations.  They also can have direct impacts on human health.
Box K: Measurement Methods:
Measurement methods vary by the type of toxic or pollutant considered.  Direct measurements require standard laboratory procedures, many of which are highly sophisticated and expensive.  For example to assay one sample for organochlorides costs approximately $200.00 US.   The governments of Canada, United States and Mexico have national monitoring programs and established measurement protocols for many pollutants.

Box L: Data Required:
Various.  Depends on the pollutant in question and the type of impact.

Box M: Data Used for the North American Test:
It was not possible to examine data for a wide range of pollutants as suggested by this indicator.  However data sets for many pollutants are available through national and state agencies.  For example:

The United States Environmental Protection Agency Office of Air and Radiation regularly reports on the status and trends of a range of pollutants, including NOx, SOx and ground level ozone. In Canada, the Atmospheric Environment Service of Environment Canada operates the Integrated Atmospheric Deposition Network (IADN) and National Atmospheric Chemistry Database, which provides similar information.  These data sets are based on networks of monitoring stations and certified testing laboratories.  Emission standards exist for all monitored compounds.  There are also US standards for visibility provided by the Interagency Monitoring of Protected Visual Environments (IMPROVE) Program.

The USDA – Forest Service and the US Environmental Protection Agency jointly maintains the National Forest Health Monitoring Program.  This program is implemented with regional cooperators, such as the State of Idaho, to provide estimates of forest ecosystem health. The program works closely with the Canadian Acid Rain National Early Warning Program as well as the United Nations International Cooperative Program on Assessment and Monitoring of Air Pollution Effects on Forests. (Contact - Program director; Forest Health protection, USDA Forest Service, Washington, DC).

In the Boise study site, Idaho’s Division of Environmental Quality works to protect air quality.  Their activities are in response to the requirements of the federal Clean Air Act (CAA), the state Implementation Plan for the Control of Air Pollution, yearly agreements between the state and EPA and state rules for the control of air pollution. The Clean Air Act is the comprehensive federal law which regulates air emissions from area, stationary, and mobile sources.

No data was available on the use of pesticides in the study area.  Generally pesticides are not an important part of the management of the area at present.

Box N: Example Results:
Non-applicable because of the nature of this indicator.  Results were available on a range of pollutants at the Boise Test Site.

Box O: Assessing the Practicality:

The practicality of assessing pollutants will vary by specific case.  Certainly in North America there already exists a range of national, state and provincial programs to track individual issues.  The missing link seems to be a practical mechanism for managers at the forest management unit to assess the relative importance of individual pollutants in the ecosystem in which they operate.

Box P: Assessing the Information Value:
This is difficult to evaluate because of the comprehensive nature of this indicator.  Certainly agencies in North America have a long history of reporting on toxic and pollutant issues to the public. There is a substantial body of laws and regulations providing standards for pollutants.  There is an inherent problem in translating chemical concentrations to policy level actions, but this appears to be substantially solved, or at least solvable.

Box Q: Overall assessment – Accepted but needs development:
See Box R.  This indicator was rewritten as a screening process that would lead to a detailed monitoring program for each specific toxic and pollutant identified as a problem.

Box R: Did you rewrite or revise to a new indicator. If so what?

Revised indicator:  Pollutants levels in the ecosystem
Because “pollutants” covers such a wide subject area, it is impossible to discuss the indicator in the same detailed way that other indicators have been examined in this CIFOR test.  .  Certainly pollutants need to be a considered in the sustainable management of any ecosystem.  There are too many problems surrounding bioaccumulation of compounds and worldwide transport of toxics to ignore the issue. However, some areas are recording significant ecological impacts while other areas are recording none.   As a substitute indicator, we propose a simple screening tool for forest managers to consider if toxics are pollutants are having undesirable impacts.  The screening facilitates the identification of compounds likely to be problems and leads to the development of detailed a monitoring program for each problem compound. The screening is adapted from the Intergovernmental Forum On Chemical Safety (1997), Criteria and Procedure for Identifying Further Candidates for Action: 

Local screening for Potential Pollutants.  Using a group of local and outside experts, answer the following questions:

Scoping list of potential toxics/pollutants: Compile a list of local chemicals with significant use in the forest or region, including insecticides, herbicides, fertilizers, heavy metals, and industrial compounds.  For each compound assess the following:

Persistence: Is there evidence the compound may persist?  What level of persistence is considered significant? How are these levels measured? 

Bioaccumulation: Is the compound likely to bioaccumulate?  If yes, what methodologies are used to measure these rates? What species are likely to accumulate the compound?

Transport: Is there evidence the compound may be easily transported within the area?  How does volatility and other factors determine/predict the distance substances travel through air, water, biota and other media?

Risk and/or Hazard Evaluation: If the compound is known to be persistent, can bioaccumulate and or is easily transported, does the substance have the potential to cause adverse effects to the environment (including human health)? What types of data or information are taken into consideration (e.g., toxicity, exposure)? How is scientific uncertainty addressed in the evaluation?  How are the local circumstances taken into account, particularly where climatic, socioeconomic or other conditions vary greatly.

Information from National or Regional Monitoring Programs: Using information from national or regional monitoring programs, what compounds are causing large scale ecological impacts that should be further assessed locally (i.e. ground level ozone or acidic precipitation).

Monitoring Program: Using the results from the Risk/Hazard evaluation and the known problems from the National and regional monitoring programs, develop a monitoring program for each compound likely to be impacting the ecosystem.  Include both exposure and response measures.  If possible, incorporate the monitoring program into existing national and regional programs to ensure quality assurance and cost savings. 

Review the program: The screening process should be repeated and the monitoring program reviewed at 5 year intervals, or more frequently if seems warranted.

Box S: References:
Freedman, B.  1989.  Environmental Ecology.  Academic Press, San Diego, CA.

Freedman, Bill, Stephen Woodley and Judy Loo. 1994. Forestry practices and biodiversity with particular reference to the Maritime provinces. Environmental Reviews.  2:33-77.

Intergovernmental Forum On Chemical Safety (1997). Criteria and Procedure for Identifying Further Candidates for International Action. United Nations Environmental Program.  http://www.who.org/whosis/ifcs/pops/pops_eng.htm.  
Norris, L.A., H.W. Lorz, and S.V. Gregory. 1991. Forest Chemicals. Influences of Forest and Rangeland Management on Salmonid Fishes and Their Habitats. American Fisheries Society Special Publication 19, pp. 207-296.

Pimentel, D., L. McLaughlin, A. Zepp, B. Lakitan, T. Kraus, P. Kleinman, F. Vancini, W.J. Roach, E. Graap., W.S. Keeton, and G. Selig.  1991.  Environmental end economic effects of reducing pesticide use.  Bioscience, 41: 402-409.

Indicator – U5. Area and severity of occurrence of exotic species detrimental to forest condition

Consultant's  Initials:

CKW
Source: 
CCFM

Identification No. in source: Use all refs:



2.1.7

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle -  CCFM 2.0  Maintenance and enhancement of Forest Ecosystem Condition and Productivity.

Criterion-   CIFOR 2.1  Ecosystem Function is Maintained

Indicator -   Area and severity of occurrence of exotic species detrimental to forest condition

Box B: Definition:

“Approximately 400 exotics (non-native species) are known to attack woody plants in this country and the continental USA, including balsam woolly adelgid (Adelges piceae), pine shoot beetle (Tomicus piniperda), beech scale (Cryptococcus fagisuga) and gypsy moth (Lymantria dispar).”  CCFM p. 35.
The definition and discussion in CCFM deals only with insects and not with plants.  Exotic plants, (including rusts and other pathogens), have had and continue to have profound impacts on forest ecosystems in North America.

“There are over 4,500 exotic free-living species in the U.S. today – approximately 2 to 8 percent of plant, insects, pathogen are introduced – some beneficial and some harmful.  Of the 70 major insect pests found in the US forests, 19 are exotic.  The corresponding proportion of forest pathogens may be even greater.  Some forested ecosystems are more impacted and threatened by exotics than others.  Hawaii is an extreme example, where two-thirds of the plant species in Hawaii Volcanoes National Park are non-native.”  US Forest Service, 1997, p 4-4.Box C:  

Box C: Attributes
Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

N/A

Box E:  Overlap:

CCFM  2.1.1  Area and severity of insect attack,  CCFM 2.1.2  Area and severity of disease infestation, and some relationship to CCFM 2.1.3  Area and severity of fire damage

Box F: Geo-Political Scale:

Global
X


North America
X


Intermountain
X


West



Study area
X


Tenure
X


Site
X


Notes:

Exotic biota have the potential to change ecosystem composition, structure and function.  

Box G: Indicator Characteristics

Diagnostic



Predictive



Both
X


Notes:
As an indicator it is both diagnostic and predictive.  Diagnostic because it represents a change in ecosystem structure, composition and function.  Predictive because the type and severity of exotic species helps predict future ecosystem changes.

Box H: Indicator Function. 

Structure



Function/Process



Composition



Perturbation
X


Not Applicable



Notes:  

Exotic species affect structure, functions and composition but may be thought of as a perturbation that alters ecosystems in many ways.

Box I:  Underlying Concepts:

In the CCFM material the entire focus is on insects in forests.  However, even as serious as insect problems are it is matched or exceeded by the role of invasive plants.  Some pathogens (e.g. white pine blister rust and chestnut blight) have completely altered forest compositions and structures.  Invasive plant species are a grave threat in a wide variety of ecosystems in North America including but not restricted to rangelands, riparian areas, forestlands, waterways, etc.  White pine blister rust is spreading southward, having now been found on southwestern white pine in New Mexico.  If white pine blister rust spreads into Mexico, it will have serious consequences to the forest communities there.  

“Many exotic organism are being added to native ecosystems as people and their materials move rapidly around the planet.  Some of these result in major species change or loss, as they dominate a system in the absence of natural controls (e.g. chestnut blight, cheatgrass and kudzu).  Sampson and DeCoster, 1998.

Some species alter fire regimes (e.g. cheatgrass) and changes in composition leads to many changes in associated biota and ecosystem functions such as nutrient cycling.

All exotic species are not considered detrimental.  Some insects have and are being deliberately introduced to help control invasive plants.

The CCFM definition and supporting literature deals only with a portion of the problem, but the indicator as written it also applies to plants.

Box J: Relevance to Sustainable/Unsustainable Management:
Exotic organisms have greatly altered the composition and other characteristics of forests in North America.  Examples include the role of white pine blister rust and chestnut blight.  Exotic insects such as the balsam wooly adelgid and gypsy moth pose a growing threat to forests.

“Experts estimate that invasive plants already infest well over 100 million acres and continue to increase by 8 to 20 percent annually…  In particular, invasive plants are recognized as a direct threat to agricultural production and biodiversity in the United States.  Our croplands, rangelands, forests, parks, preserves, wilderness areas, wildlife refuges and urban spaces are all adversely impacted by invasive plants.” Federal Interagency Committee, 1998.

Box K: Measurement Methods: 
Maps of species and areas of potential habitat by species.

Box L: Data Required:
Surveys and maps of invasive species.  Insect and disease surveys on forested lands are more or less the best available single source of information but only for insects and pathogens with the majority of information available for insects.  Most states also have noxious weed coordinators that have maps of species distributions and severity of infestation.

Box M: Data Used for the North American Test:

Considerable work in the local area has been done by the UCRB team; most especially on rangelands; so some of their maps are included.

Box N: Example Results:
Insert map from PNW-GTR-404 Page 15 as an example

Box O: Assessing the Practicality:
It can be traced over time and measured repeatedly; however coordination between various agencies and institutions is a major problem.

Box P: Assessing the Information Value :

Information value is high; however manager’s often do not fully appreciate the threat some exotic species pose and control measures are often not taken until the situation has reached epidemic proportions.  It is a challenge to get all landowners involved.

Box Q: Overall assessment: 
Accepted, on the condition that it is a problem that extents to ecosystems other than just forest lands.  Invasive vascular plants and invasive animals have much less survey information available than insects.  Exotic species are a major consideration world-wide but it is of such magnitude that it cannot be properly treated in this forum of indicators of sustainable forestry.  Exotic biota have direct effects on many types of forests.

Box R: Did you rewrite or revise to a new indicator. If so what?

N/A

Box S: References: 

Federal Interagency Committee for Management of Noxious and Exotic Weeds (eds.)  1998.  Pulling Together: a National Strategy for Invasive Plants.  2nd edition.  U.S. Government Printing Office.  22 p.

Furniss, R.L., and V.M. Carolin.  1977.  Western Forest Insects.  Miscellaneous Publication No. 1339.  U.S. Department of Agriculture, Forest Service, Washington, D.C. 654 p.

Harvey, A.E.  1994.  Integrated Roles for Insects, Diseases and Decomposers in Fire Dominated Forests of the Inland Western United States: Past, Present and Future Forest Health.  Journal of Sustainable Forestry 2:211-220.

Quigley, T.M., R.W. Haynes, and R.T. Graham (tech. eds.).  1996.  Integrated Scientific Assessment for Ecosystem Management in the Interior Columbia River Basin.  General Technical Report, PNW-GTR-382.  USDA, Forest Service, Pacific Northwest Research Station, Portland, Oregon.  303 p. 
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Appendix:
Please record your notes on evaluating the indicator here

N/A

Indicator – V1. Implementation of an in situ/ex situ genetic conservation strategy for commercial and endangered forest vegetation species

Consultant's  Initials:

JL
Source: 
CCFM

Identification No. in source: Use all refs:



1.3.1

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

V2, V3, V4

Box A: 

Principle - Ecological Integrity

Criterion- Genetic Diversity

Indicator - Implementation of an in situ/ex situ genetic conservation strategy for commercial and endangered forest vegetation species.

Box B: Definition:

Genetic diversity is the assortment of genes that have arisen in Canada’s native species through generations of migration and selection, and have enabled those species to adapt to their native environment. This element describes the genetic diversity of forest plants (mostly trees) in Canada and the activities conserving that diversity. In situ (on-site) conservation of genetic diversity is provided by parks and other protected areas, genetic and ecological conservation areas, reserved stands and planned natural regeneration. Ex situ (off-site) conservation measures include germplasm banks, seed orchards, clonal archives (produced by grafting or other means of asexual propagation), provenance tests and arboreta.

Endangered species are Endangered species are those facing imminent extinction or extirpation. Threatened, rare and vulnerable species should be included in a set of gene conservation strategies as well as endangered species.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


2


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


1



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences:

This indicator is more applicable to the large (major) landowners.  Small landowners could contribute to an existing gene conservation strategy but could not be expected to develop and implement a strategy themselves if one does not presently exist.  There is an implied need in this indicator for collaborative, coordinated efforts.  Each land management agency or entity in a region or jurisdiction should contribute toward one jointly developed strategy for each species in question.

Box E:  Overlap: 

None

Box F: Geo-Political Scale:

Global



North America



Intermountain
X


West



Study area



Tenure



Site



Notes:

Gene conservation strategies could be implemented at a variety of scales but the most logical and effective scale is regional.

Box G: Indicator Characteristics.

Diagnostic



Predictive



Both
X


Notes:
The indicator has limited use as a diagnostic or predictive tool.  The presence or absence of gene conservation strategies is an indirect and very imprecise measure of the genetic state of the forest. 

There is a diagnostic component in that the indicator tells us whether efforts are underway to conserve the genetic diversity of a given species.  It does not say anything about the state of the species or populations however.  It also has some predictive use in that the likelihood of a species continuing to lose genetic diversity can be predicted with some degree of confidence on the basis of whether or not conservation efforts are underway. 

Box H: Indicator Function. 

Structure



Function/Process



Composition



Perturbation



Not Applicable
X


Notes:  

This indicator is different from most other biological ones in that it is measuring management intent rather than biological state.  It says nothing about the state of the forest itself.  Instead there is the assumption of a link between the actions of the forest manager who implements a gene conservation strategy and the fact of conservation of genetic diversity.  No direction is implied concerning the composition of the strategy.  It could be a complex, well-researched and documented strategy or a very brief and hastily developed strategy.  Each would receive equal weight in assessing the indicator.  There is no standard for gene conservation strategies.

Box I:  Underlying Concepts:
Genetic diversity is fundamental for populations of forest dwelling organisms to be able to adapt to changing environmental conditions, and as such, it underlies species as well as ecosystem diversity.  Simple, practical measures can conserve genetic diversity where it occurs naturally and

in ex situ settings, such as seed banks and seed orchards. Governments and industry are applying some of these measures, but coordinated forest genetic conservation strategies are not yet in place, either nationally or provincially. 

There are several assumptions underlying this indicator.  First, it is assumed that by ensuring that gene conservation strategies are in place, for commercially important and endangered species, the important genetic issues will be covered.  This implies that all species that are neither commercial nor endangered do not require attention at the genetic level.  A second implication is that gene conservation strategies will be all-encompassing and will drive the research that is necessary to understand the genetic issues.

Box J: Relevance to Sustainable/Unsustainable Management:
There is no question that maintenance of genetic diversity is relevant to sustainable management.  The CCFM 1997 technical Report notes that:  

“The genetic diversity of Canada’s forests is truly an inheritance from previous generations, and we are responsible for passing it on unimpaired to future generations. Conserving genetic diversity is key to ensuring that species retain their capacity to evolve and adapt to change. It sustains the productive capacity and resilience of forest ecosystems, and it can be viewed as the fundamental basis of the diversity of all species and the ecosystems of which they are a part.

Sustainable forest management requires a commitment by forest agencies to conserve locally or regionally adapted populations of Canada’s major commercial tree species using a combination of in situ and ex situ approaches. It also requires special conservation measures for rare and endangered vegetation species. “

The indicator itself has limited applicability to sustainable forest management.  It is an indicator of what management is doing but does not provide information about the actual genetic state of forest species.  

This indicator says nothing about the majority of species that are neither commercially important nor endangered. Species are given “endangered” status only when the species is in serious trouble.  Species in various risk categories should be included in gene conservation strategy development.

As well, there is a built-in assumption that the implementation of a strategy would cover off concerns about high grading, seed source transfer, or low genetic diversity in plantations.  A gene conservation strategy may or may not address any of these.  Strategies may vary greatly from country to country and among agencies within countries.

Box K: Measurement Methods:
This is not really applicable to this indicator because there is no “measurement” involved.

Box L: Data Required:

Data requirements: list of commercial and endangered forest vegetation species. This data is readily available.  Assessing the indicator requires determining whether there are gene conservation strategies for each of the species and whether they are being implemented.

The easiest way to do this is to contact a local forest geneticist.

Box M: Data Used for the North American Test:

For the Boise test, I talked with two forest geneticists, Dr. Lauren Fins and Dr. Mary Francis Mahalovitch, who work in the State and are familiar with the forest-related genetics work conducted in the State.  They listed the commercially important tree species and informed me that there are no tree species recognized as endangered, though there is at least one species at risk within the study area.  They told me that there are no formalized gene conservation strategies in place for any tree species.

Box N: Example Results: 

There are no gene conservation strategies implemented for commercial or endangered forest tree species in the study area.  Thus results are negative implying that the genetic management is unsustainable.

Box O: Assessing the Practicality: 
The indicator is very easy and inexpensive. 

Box P: Assessing the Information Value :
The indicator does provide some useful information but the interpretation of the results is not clear.  Results for the Boise study area are negative for the only pre-existing measure of genetic sustainability.  The lack of formalized gene conservation strategies in this region does not mean that (1) any species is at risk, or that (2) components of a gene conservation strategy are not in place (without the name).  In fact, in Idaho, many pieces of responsible genetic management are safeguarded.  For example, the seed transfer rules for plantation establishment are complex and detailed on the basis of local adaptability studies. The one tree species that is known to be at risk in the study area, while not the subject of a formalized gene conservation strategy, has been studied, and is being monitored.  Care is taken to avoid high grading in all partial cutting operations.  With the exception of fire effects, the management practices match the silvical requirements of most of the native tree species.

Box Q: Overall assessment: 
Rejected.  

Though the indicator has some strengths in its apparent ease of measurement and interpretation, the information is actually very weak for reasons stated above.

Box R: Did you rewrite or revise to a new indicator. If so what?

Three new genetics indicators were written V2, V3, V4.

Box S: References:

Canadian biodiversity strategy. 1994. Report of the biodiversity working group. 52p.

Ecological Stratification Working Group. 1995. A national ecological framework for Canada. Agriculture and Agri-Food Canada, Research Branch, Centre for Land and Biological Resources Research; Environment Canada, State of the Environment Directorate, Ecozone Analysis Branch, Ottawa–Hull. (Report and national map at 1:7 500 000 scale)

Lowe, J.J.; Power, K.; Marson, M. 1996. Canada’s forest inventory 1991: Summary by terrestrial ecozones and ecoregions. Natural Resources Canada, Canadian Forest Service, Pacific orestry Centre, Victoria, B.C. Inf. Rep. BC-X-364E.

Appendix:
Please record your notes on evaluating the indicator here. 

The indicator lacks the depth it should have to be “the” genetic indicator.  I am uncomfortable with the only genetic indicator being as indirect and insensitive as this one is.  The genetic condition could be sustainable with a negative result or conversely, unsustainable with a positive result.  This must be combined with some measure of the genetic condition itself to be a good indicator.

The CCFM document writers seemed uncomfortable with this one as well.  The document discusses the indicator as if it applied to all species at risk, mentioning “rare” species and “threatened” species, but these are not included in the wording of the indicator.  As well the indicator includes all forest vegetation, but the CCFM 1997 Technical Report only discusses trees.  The Technical Report also discusses elements of in situ or ex situ gene conservation strategies, but the indicator itself seems to be a yes or no. 

Genetic diversity is a difficult criterion to measure, though it is a vital component of biodiversity.  The indicator was written as it is, in recognition of the difficulty of actually measuring genetic diversity for any number of species.  

Gaps:  there are problems in Idaho; for example though seed transfer guidelines are good,  according to a local geneticist, there is a history of lodgepole pine being planted off site.  Seed sources are planted in areas where they are not adapted.  In some of the partial cutting, concern has been expressed by a local geneticist about high-grading, potentially degrading the genetic quality of the population. 

Components identified by Namkoong et al. For genetic indicators: 


-      level of genetic diversity

· directional changes in gene frequency

· mating systems

Under conditions of natural forest management, plantation management

Specific issues – High-grading 

Maintenance of/ use of local well adapted seed sources for artificial as well as 

natural regeneration.



Sufficient diversity in plantations.

For sustainability, plantations must be capable of self perpetuation, i.e.  locally adapted seed sources, sufficient diversity.

“Natural” forest management – adequate seed sources must be maintained to ensure that species do not “drop out”; high-grading must be specifically avoided, particularly for early successional forest tree species.

Rare species or populations must be protected/maintained or restored.  Not just endangered ones.  (should be covered under the in situ/ex situ indicator)

Questions – is there, in the current set of indicators, a measure of high-grading?  Is there adequate attention paid to maintenance of genetic diversity?  Is there any recognition that plantation forestry is a factor, or do we assume that it cannot be sustainable?

Additions:

Scientifically based seed transfer rules or seed orchard zones are utilized in planting programs.  

In all partial cutting operations, high grading is avoided.

Adequate levels of genetic diversity are maintained in natural and plantation forests.

Indicator – V2. Population sizes and reproductive success are adequate to maintain levels of genetic diversity

Consultant's  Initials:

JL
Source: 
New, Namkoong et al.

Identification No. in source: Use all refs:





Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Ecological Integrity

Criterion- Genetic Diversity

Indicator – Population sizes and reproductive success are adequate to maintain levels of genetic diversity.

Box B: Definition: 

Genetic diversity is essential to allow adaptation to environmental change.  Genetic diversity refers to the variety of genes coding for particular traits present in populations.  Most temperate forest trees are outcrossing with long distance dispersion of gametes, resulting in high levels of genetic variability within populations but often little differentiation between neighboring populations.   Other forest species have different genetic strategies and structures.  Almost all forest species develop specific adaptations under spatially different environmental conditions, and these adaptations are maintained by natural selection.  Important factors in maintaining adequate levels of genetic diversity to allow for continued adaptation to environmental change are population size and reproductive success (Namkoong et al, submitted).

This indicator applies particularly to trees and to both natural and plantation forests, including management areas where tree improvement programs provide most of the seed . 

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


4



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes











No

X








Box D: Applicability to Different Landowners.  Explain any differences:

Monitoring population size, and especially making periodic genetic diversity measurements is more applicable to large landowners than small ones.  All landowners generally monitor regeneration.  Larger landowners and government agencies can coordinate genetic monitoring programs, to develop baseline date where it is lacking and provide periodic measures of genetic diversity.

Box E:  Overlap. 

CIFOR 

2.4.5 (T1)
1.2.2

Box F: Geo-Political Scale. 

Global



North America



Intermountain



West



Study area
X


Tenure
X


Site



Notes:

Maintaining adequate population sizes to ensure maintenance of genetic diversity is best done at tenure level, though both larger and smaller scales are important as well.  The scale is finer than regional, however.  

Box G: Indicator Characteristics.

Diagnostic



Predictive



Both
X


Notes:
The indicator is diagnostic in that it provides information about the expected genetic state of the forest today, but it is stronger as a predictive tool.  As population size decreases, and if it remains small for several generations, the incidence of inbreeding and genetic drift increases, reducing the genetic diversity, reproductive success and adaptive potential.

Box H: Indicator Function. 

Structure



Function/Process



Composition
X


Perturbation



Not Applicable



Notes:  

The indicator primarily describes composition.  Genetic diversity measures describe the state of populations. Changing levels of genetic diversity affect genetic processes and function of the system.
Box I:  Underlying Concepts:
Genetic diversity is an essential component of sustainable forest management.  Genetic diversity is the basis of evolution and thus is essential for adaptive response to environmental change.  Genetic diversity of forest species varies from almost zero to very high levels. Most tree species are at the high end with relatively high levels of both genetic diversity and genetic load.   This means that tree species not only have high adaptive potential, but consequences of loss of genetic diversity, if accompanied by inbreeding in small populations, are generally directly deleterious.  

The plight of butternut in North America, offers an example of the importance of maintaining large genetically diverse populations of trees.  Butternut has been seriously challenged by an exotic disease, which is very rapidly killing trees everywhere throughout the species range.  The progress of the pathogen known as butternut canker is so fast that there is no time for the species to develop new resistance.  The only chance that the species has for survival is if there is existing “preadapted variation” that gives some small proportion of the species resistance to the pathogen.

Red spruce is an example of a late-successional species that very likely has lost genetic variability as a result of past inappropriate forestry practices.  Estimates put the current extent of the species at 1/5th of its historical distribution and frequency in the United States.  Clear cutting red spruces appears to result in relatively high levels of hybrids among regeneration when black spruce pollen sources are available.  Thus populations have been lost in some areas and gene pools have been changed by hybridization in others.

Direct measures of genetic diversity would be preferable to the indirect estimate provided by population size, but the methods required to produce direct genetic diversity measures are not routinely used by forest managers.  Hence a proxy is essential until genetic monitoring becomes more widely applied. The proxy measure that is likely to be generally most reliable is population size. 

Namkoong et al. (1997) discussed population size as a verifier for genetic diversity.  They pointed out that effective population size is a recognized indicator of the changes that lead to reduced genetic diversity.  The estimation of effective population size is difficult, however, particularly where populations are heterogeneous in terms of age structure.  Estimates of numbers of mature individuals, presumably contributing to the mating pool, are much more easily acquired from inventory data.  The use of simple population size of mature individuals instead of effective population size necessitates increasing the number several-fold because the assumptions that mating is random and all mature individuals have equal opportunity to contribute genes to future generations are rarely true in nature.   

Ledig (1992) pointed out that most harvest practices still result in dramatic swings in population size and age class structure.  Leaving low numbers of parents in a seed tree cut may be result in elevated levels of inbreeding reducing survival, growth and fecundity of the offspring. In addition to ensuring that population size is sufficient and that the population achieves reproductive success, as indicated by surviving natural regeneration, density of seed trees retained after a partial cut, must be sufficient to avoid increasing natural inbreeding level.

From the perspective of long term sustainability, it cannot be assumed that plantations will always be followed by plantations, thus the genetic composition of the plantations must be sufficiently diverse and locally adapted to result in viable natural regeneration.  When genetically improved material is extensively planted, buffers separating plantations from natural populations of the same species will protect the genetic diversity of these populations.  

Population size, coupled with reproductive success, is a proxy for genetic diversity because except in cases where species are being assessed for genetic diversity under prevalent forest harvesting regimes, data is neither available nor quickly attainable on the comparative diversity levels themselves.

Box J: Relevance to Sustainable/Unsustainable Management:

From CCFM: 

“The genetic diversity of Canada’s forests is truly an inheritance from previous generations, and we are responsible for passing it on unimpaired to future generations. Conserving genetic diversity is key to ensuring that species retain their capacity to evolve and adapt to change. It sustains the productive capacity and resilience of forest ecosystems, and it can be viewed as the fundamental basis of the diversity of all species and the ecosystems of which they are a part.

Sustainable forest management requires a commitment by forest agencies to conserve locally or regionally adapted populations of Canada’s major commercial tree species using a combination of in situ and ex situ approaches. It also requires special conservation measures for rare and endangered vegetation species. 

Conserving and managing genetic diversity is a key element in operational forest management planning.  Foresters must consider genetic diversity in planning for natural regeneration.  In white pine stands, for example, it has been found the “seed tree” cuts  (i.e. where only a few widely spaced mature trees remain in harvested areas) do not allow sufficient cross—pollination to avoid inbreeding and serious growth loss in seedlings.  Other silvicultural systems, such as shelterwood cuts, are now preferred for this species.“

From Namkoong, et al. (submitted to CIFOR):

“Genetic variation is required for species to have successfully met the challenges of the past and to survive and reproduce under current environmental conditions.  Conservation of genetic diversity is also a necessary precondition for the future evolution and adaptability of local populations and of the entire species (e.g. Newman and Pilson, 1997).  Thus, conservation of genetic diversity is a necessary element in the maintenance of all other levels of biodiversity that we value for their existence and utility.  However, genetic diversity is difficult to measure directly and is often cryptic in its effects on population and ecosystem dynamics.  Hence its loss is easy to ignore – until it is too late to restore, thus threatening the capacity of species and ecosystems to adapt to changing environments.  Genetic erosion ultimately induces species extinction and ecosystem loss, and eliminates the possibility of using genetic variation for economic gain and ecological restoration.”

Box K: Measurement Methods – red spruce, tree improvement

In evaluating genetic indicators, first the target species and populations must be identified.  In general the species that are chosen should be sensitive to forestry practices that are being carried out or other human induced perturbation in the region.   Likewise for the choice of populations: the populations must be located in areas where the effects of the identified disturbance are occurring.

The choice of species for assessment should not be limited to those for which the most information is available but instead should be based on an evaluation of the likely effects of past and present forestry practices on the native tree species.  This could be done as follows:

4. Categorize species including those with little or no commercial value, according to silvics and habitat requirements; eg. shade tolerant, shade intolerant, moisture requirement, etc.; and by range and frequency reduction or expansion in study area compared to reference (historical) levels.

5. List forestry intervention methods including proportion of study area treated by each method, and predict impact on the basis of silvics, habitat requirements, range and frequency of the species.  Identify any additional human-caused or naturally occurring environmental changes that may be impacting populations of forest species.  Check with local experts.

6. Identify those species that are expected to be impacted by the forestry practices.

Considerations in determining whether or not the evolutionary potential of a species is impacted by forestry practices:

a) Is the range or frequency of the species decreasing?  Have populations become isolated?

b) Does the cutting practice suit the silvics of the species; e.g. does the predominant harvest method provide for the shade conditions required by the species?

c) Is regeneration adequate to maintain population size?

d) Are sufficient numbers of seed trees left on site (at least 10 per acre) to avoid inbreeding?

7. Among those species that are known or suspected to be susceptible to genetic change as a result of forest practices, choose several representing different impacts.  For example, the assessor might choose one species that is undergoing intensive selection in a tree improvement program, one or more species of little commercial value that have substantially declined in the study area, and one or more species that do not respond well to the prevalent harvesting practices.

8. Much of the required information should be available from standard inventories.  Sampling  must be done in reference populations as well as those impacted by forest harvesting.  Reference populations should be managed to reflect natural condition as much as possible.  In most areas, this means no active intervention.  In fire prone areas, it means management allows or even sets fires to maintain the species and habitat conditions natural for the site.

9. Permanent sample plot data in combined with aerial photo interpretation can be extrapolated to provide population numbers of tree species in various size classes, including established regeneration, per unit area.  Data collection could be modified to include any other forst vegetation.

10. If possible, actual genetic diversity parameters should be measured and monitored over time for all commercial species and others of special concern.  It is especially important to initiate comparative genetic diversity monitoring when population sizes are declining. 

11. Monitor genetic diversity directly through a combination of isozyme analysis and common garden testing to ensure that the genetic variance is not being reduced for sets of selectively neutral and adaptive traits to ensure that the genetic variance is not being reduced for sets of selectively neutral and adaptive traits.  Reference populations must be sampled as well as populations that may be impacted by forestry practices or other human induced stressors.

12. Monitoring of populations throughout the range of a number of species known or suspected to be susceptible to human-induced impacts would include populations in reference “natural” areas and populations in areas of active forest management.

13. A good general review of standard measures for describing genetic diversity using isozymes is provided by Berg and Hamrick (1997).

In the southwest Idaho study area, a useful set of tree species to evaluate would be:

Ponderosa pine  - plantation species with breeding program, though small, also harvested primarily using partial cuts,

western larch - at the southern limit of the species range, regeneration problems 

trembling aspen - primarily clonal, reduced in frequency compared with historical levels; population size must be estimated on the basis of number of clones, not individual trees.

whitebark pine - possibly endangered by the spread of the introduced pathogen, white pine blister rust and the reduction in fire frequency.

Box L: Data Required: 
Data required includes inventory data, records of harvesting methods, species frequency, regeneration success – generally obtainable from local forest management agencies. 

Monitoring genetic diversity, requires isozyme data collected for at least 20 loci with sample sizes of 50-60 individuals from a range of populations. 

Box M: Data Used for the North American Test:
Data for the Boise test is sketchy.  There are genetic data available for the commercially important tree species for example short-term common garden experiments conducted by Rehfeldt (1989,1991,1994) and others.  However the genetic studies provide baseline information about genetic variability of the species and are not designed to monitor genetic changes as a result of forest harvesting practices.  

Information regarding baseline genetic diversity estimates was obtained for some species from the relevant literature and from discussions with geneticists in the area.  There is some pertinent data for whitebark pine, showing genetic diversity estimates on the basis of isozymes (Hamrick and Jorgensen 1997).

The best source of data on population size and reproductive success for the national forests is from permanent sample plots, which can be presented by age class including seedlings, species, and habitat type. For the portions of the Boise and Payette National Forests included in the study area, data were from approximately 6000 permanent sample plots.  This is not generally available in a spatial format, so population size estimates have to be based on average numbers of trees per acre for particular habitat type strata.  

Box N: Example Results:

Baseline levels of genetic variation are high for all the commercial species in the area.  No data were found for genetic diversity of aspen in Idaho, and there  are no available genetic data to show effects (if any) of forestry practices, in comparison with reference levels of genetic diversity.

Adequate population size varies among species, depending on natural levels of variability and population structure.   However, maintaining an effective population size of at least 500 is prudent (Lande and Barrowclough 1987; Frankel and Soule ,1981).   Lynch (1996) recommended an effective population size of 1000 to ensure no losses in genetic diversity.  The actual census population size is generally several times the effective population size.   Thus maintaining interbreeding population sizes of at least 2000 reproductively mature individuals should ensure that there is no net loss in genetic diversity.  The expert systems used for seed transfer guidelines (Rehfeldt 1994) could be used to identify the minimum number of populations required in a management area.  A minimum of three populations per “zone” should provide a reasonable safety margin.

Because of timing of the request, the specific inventory data required to evaluate population sizes were not available for this test.  However, in discussions with practicioners in the state, the following assessment was made:

Ponderosa pine – there are no population size concerns for this species.  As a result of fire suppression, the species dynamics have been changed somewhat, but the cover type area may be increasing at this time as a result of reforestation and afforestation, emphasizing this species. 

Aspen – this species has declined and continues to do so; it should be monitored over time, both population numbers and direct genetic diversity. 

Western larch – regeneration is very poor for this species, some reforestation efforts are underway.  The species has low successional amplitude compared to other conifers harvested in the area, and does not respond well to partial cut management.  Population sizes and genetic diversity should be monitored.

Whitebark pine – this species is not impacted by forest harvest, though fire suppression is considered to negatively impact its regenerative ability, by creating conditions for fire-susceptible shade tolerant competitors (McCaughey and Schmidt 1990).   The greatest challenge for whitebark pine is the exotic white pine blister rust, which has devastated populations, often in conjunction with mountain pine beetle (Kendall and Arno 1990).  It is important that genetic diversity, numbers of reproductively mature trees and reproductive success be monitored in the shrinking populations of this species.  

Box O: Assessing the Practicality:
The population size and regeneration components of this indicator can be tracked over time relatively easily and inexpensively.  Baseline information exists by which to monitor genetic changes over time and this monitoring should be initiated by management agencies.

Box P: Assessing the Information Value :

This indicator, especially when monitored over time will provide useful information to managers and other stakeholders.  If the indicator drops, targeted genetic studies should be initiated to track potential genetic consequences.

Box Q: Overall assessment: 

Accepted

Strengths – population size and reproductive success are measurable.  They provide a reasonable proxy for the genetic information that we are really interested in generating.

Weakness – unless direct genetic monitoring is initiated, the indicator does not provide a direct measure of the genetic variability.

Box R: Did you rewrite or revise to a new indicator. If so what?

This is a new indicator.
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Appendix:
Please record your notes on evaluating the indicator here. 
N/A

Indicator – V3. Use of scientifically-based seed transfer rules and seed orchard zones in planting native species

Consultant's  Initials:

JL
Source: 
New, Namkoong et al.

Identification No. in source: Use all refs:





Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Ecological Integrity

Criterion- Genetic Diversity

Indicator – Use of scientifically-based seed transfer rules and seed orchard zones in planting native species.
Box B: Definition:
Indiscriminant movement of tree seed may not only result in poorly adapted artificial regeneration, but also in loss of local adaptations in surrounding natural stands of the same species (Ledig 1992).   Seed transfer rules are based on estimates of the amplitude of adaptive traits using common garden experiments (Ledig 1996).  Seed orchard zones are based on performance of progeny in test locations spanning a range of environmental conditions, and are intended to minimize genotype x environment interactions.

The indicator measures whether tree planting is introducing genes to an area that may mix with local populations and may not be adapted to the site conditions, through forestry-mediated migration.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


5


Useable?



5

Is it applicable to other areas/ecosystems? (robust)


5








Sensitive?


3



Easy to detect, record and interpret? 


4








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences.

N/A

Box E:  Overlap: 

CIFOR – 2.2.4  (S4)  Enrichment planting

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure
X


Site
X


Notes:

This indicator could be tracked at any of the levels but is most readily tracked at the tenure level.  Tracking at the level of site would also be appropriate.

Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes:

The indicator is diagnostic in that if rules are not being followed, it indicates a potential problem, and predictive in that potential genetic problems are not likely not to be manifested until years later.

Box H: Indicator Function. 

Structure



Function/Process
X


Composition
X


Perturbation



Not Applicable



Notes:  

This indicator refers to the genetic composition of populations of tree species that are planted, as well as the genetic process of migration.

Box I:  Underlying Concepts:
Migration is a genetic process that contributes to diversity and adaptation of natural populations.  It refers to the movement of genes among populations.  For plants, this means pollen or seed movement.  Effects of increased migration may be positive or negative depending on the degree of specialization of populations (Namkoong et al. submitted).  For most species, some migration is essential to avoid effects of genetic drift and inbreeding, particularly in small populations.  Local adaptations arise, however, in heterogeneous environments and even a low rate of migration of maladapted genetic material may negatively impact local populations, depending on the strength of natural selection.   Ledig (1996) pointed out that defining seed transfer rules is one of the most important tasks in conserving and managing forest genetic resources.  Before results of provenance trials are known, seed zones are based on expert opinion using elevation, latitude, rainfall patterns, and localized knowledge of adaptive patterns.

Seed transfer rules and use of seed orchard planning zones are designed to reduce the possibility of planting maladapted trees that may contaminate local populations when they reach reproductive maturity.  This is especially important in areas where natural populations may be small and large plantations could provide sufficient pollen to genetically swamp local populations.

Box J: Relevance to Sustainable/Unsustainable Management:
Maintaining locally adapted gene complexes where they occur is an important component of sustainable forest management.  The planting of maladapted seedlings in close proximity to natural stands of the same species presents a clear danger to locally adapted genetic material.

CCFM:

“One task of foresters is to ensure that seedlings thrive when planted in harvested areas.  They must track seed sources for greenhouse- and nursery-grown seedlings, and not plant them in areas where they will be exposed to climatic conditions vastly different from those experienced by their parents.  Most provinces have designated seed-transfer zones for this purpose.”

Maladapted genes would be expected to be weeded out in time through natural selection if local populations of sufficient size remain, and the relative concentration of migrant genes declines, but losses of adaptive gene complexes could be incurred in the interim.  

A problem is likely when plantations of non-local native species are larger than the local populations, which may exist as scattered trees, so that the pollen cloud is dominated by the introduced sources.  Natural selection pressures for local adaptations may not be continuous; for example an important local adaptation may be for the 20 year frost event or a similar drought event.  Thus genetic swamping of local populations coupled with overstory removal of the naturally regenerating forest could result in substantial losses of locally adapted gene complexes in the offspring. 

Box K: Measurement Methods:
In evaluating any genetic indicators, first the target species must be identified.   The species of interest for this indicator are only those that are planted in the study area.  The following set of questions must be answered:

· Which species are planted?  

· Where does the seed come from? 

· Is it genetically improved? 

· Are plantations of improved trees established adjacent to natural populations of the same species? 

· Are scientifically sound seed transfer rules or breeding zones utilized?  

· Have previously isolated populations been brought together through planting?

To assess this indicator:

1. Check rules for forest management and Best Management Practices for the study area to determine whether following seed transfer rules must be followed in reforestation.

2. Check with local silviculturists and forest geneticists in the region for information about the seed transfer rules and seed orchard zones.  

3. Determine how the rules or zones were developed and if they are being followed by the land managers in the study area.

Box L: Data Required:
See above

Box M: Data Used for the North American Test:
Information came from published research papers describing the development of expert systems for seed transfer and discussions with Idaho forest geneticists and others.

Box N: Example Results:
In the past maladapted seedlots were used for planting ponderosa pine and lodgepole pine in Idaho including plantations within the study area.  There are concerns about the ongoing efects of these plantations contaminating surrounding natural populations. There is no evidence of present day transfer of seed beyond zones of ecological adaptation.

Most regeneration in the study area is natural, with only a small amount of artificial reforestation with ponderosa pine, Douglas-fir, Engelmann spruce, western larch and lodgepole pine.  Almost all seed comes from managed Seed Production Areas or Seed Collection Stands.  

The state requires that an “expert system” be used for all planting to ensure locally adapted seed sources are used.  The expert systems are based on work of USFS forest genetiicist, Jerry Rehfeldt who has researched ecological amplitudes of all of the species planted in the state (1989, 1991. 1991, 1994). Expert systems have been completed for all planted species except lodgepole pine, which is still in progress.  Development of these expert systems is based primarily on response of provenances until the age of 5 years in common garden studies at different latitude and elevations.  The response is measured in terms of a wide range of traits related to growth rate and adaptation and modeled using multiple regression equations, for latitude, longitude and elevation. 

An example of a seed transfer decision making facilitated by an expert system is provided by Rehfeldt (1991b).  He explains that based on the model, “to maintain the adaptedness typical of natural populations on a planting site at 1100 m in the Spokane drainage, seeds could be imported from elevations between 700 and 900 m in the Sanpoil drainage, 800 and 1200 m in the Colville drainage, 800 and 1300 m in the Clearwater drainage, 600 to 1100 m in portions of the Kootenai drainage and 800 to 1200 m in both the Clarkfork drainage and the Spokane drainage itself.  Alternatively, seeds from a seed production area located at the same site could be planted at the sites indicated without a loss in adaptedness.”

According to state geneticists, everyone planting any significant number of trees uses the best information available (expert system or in the case of lodgepole pine, seed zone based on longitude and latitude, adjusted by elevation).  Minor concern was expressed that small numbers of trees planted by NGO organizations in restoration projects may not be planted following the expert systems, because of lack of knowledge.

Box O: Assessing the Practicality: 

This indicator is very easy to track.

Box P: Assessing the Information Value:
The information value is good for the effort expended.  

Box Q: Overall assessment: 
Accepted

Strength: very easy to assess.  Provides basic information about the application of genetically acceptable practices in planting programs.

Box R: Did you rewrite or revise to a new indicator. If so what?

This is a new indicator

Box S: References:
Canadian Council of Forest Ministers. 1997. Criteria & Indicators of Sustainable Forest Management in Canada. Technical Report. Cat. Fo75-3/6-1997E, ISBN 0-662-25623-9. Natural Resources Canada–Canadian Forest Service 8th floor, 580 Booth Street,Ottawa ON 
Ledig, F.T. 1992. Human impacts on genetic diversity in forest ecosystems.  OIKOS 63: 87-108

Ledig, F. T. 1996.Box 7: Management of genetic resources by controlling seed movement.  In The Status of Temperate North American Forest Genetic Resources.  D.L. Rogers and F.T. Ledif (Eds.), Report No.16, Genetics Resources Conservation Program, Division of Agriculture and Natural Resources, University of California, Davis, California.

Namkoong,G., T. Boyle, Y. El-Kassaby, G. Eriksson, H.-R. Gregorius, H.Joly, A. Kremer, O. Savolainen, R. Wickneswari, A. Young, M. Zeh-Nlo, and R. Prabhu. Criteria and indicators for assessing the sustainability of forest management: conseration nof genetic diversity. AMBIO. (submitted 1997)

Refeldt, G.E. 1989. Ecological adaptations in Douglas-fir (Pseudotsuga menziesii var. glauca): a synthesis. For. Ecol. Manage., 28: 203-215

Rehfeldt, G.E. 1991a. Gene resource management: using models of genetic variation in silviculture. In: Proc. Genetics/Silviculture Workshop. Aug. 27-31,1990,Wenatchee, Washington. USDA, Forest Service, pp 31-44.

Rehfeldt, G.E. 1991b. A model of genetic variation for pinus ponderosa in the Inland Northwest (U.S.A.): applications in gene resource management.  Can. J. For. Res. 21: 1491-1500

Rehfeldt, G.E. 1994. Adaptations of Picea engelmannii populations to the heterogeneous environments of the Intermountain West. Can. J. Bot. 72: 1197-1208

Appendix:
Please record your notes on evaluating the indicator here

N/A

Indicator – V4. Management does not significantly change gene frequencies

Consultant's  Initials:

JL
Source: 
New, Namkoong et al.

Identification No. in source: Use all refs:





Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – Ecological Integrity
Criterion- Genetic Diversity
Indicator – Management does not significantly change gene frequencies. 

Box B: Definition: 

The potential for changing gene frequencies through harvesting activities is ever present, regardless of the method used.   “High-grading” is the term commonly used to describe the genetic consequences of selective removal of the best trees over several generations.  Gene frequency change may be induced intentionally or unintentionally, through other forest practices as well.

If genetic information is available, direct assessment of the influence of harvest on gene frequency changes could be carried out.  Otherwise, the assessment would be done by determining whether high-grading is occurring, whether harvesting methods match the silvics of the harvested species and whether rotation lengths are adequate to ensure that all trees have an opportunity to contribute genes to the next generation.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



3

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

All landowners can avoid high grading and other practices that may result in genetic degradation. 

Box E:  Overlap:

None
Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure
X


Site
X


Notes:

The effects of harvest practices are most readily seen at the level of tenure or site.

Box G: Indicator Characteristics: 

Diagnostic



Predictive



Both
X


Notes:
The indicator is diagnostic in its reflection of the effects of forest harvest methods on gene frequencies.  It will also predict the future genetic condition of the forest given continuance of current methods.

Box H: Indicator Function: 

Structure



Function/Process
X


Composition



Perturbation



Not Applicable



Notes:  

The indicator reflects a process of forest harvest - mediated phenotypic selection that may influence gene frequencies.
Box I:  Underlying Concepts:
When there is little advanced regeneration, and only poor quality, slow growing trees are left after cutting, dramatic changes in gene frequency for quality traits may occur (M.F. Mahalovitch, pers. Comm.). Ledig (1992) suggested that the pitch pine (Pinus rigida Mill.) form and growth rate that is commonly observed today may be the result of high grading over three centuries.  “Eugenic” harvesting practices favoring the fast growing and well formed trees may change gene frequencies in the other direction and may unintentionally influence gene frequencies of associated traits.  To mitigate these effects, reserve areas well buffered from managed areas, where trees are not selected in either direction, will maintain the “natural” gene frequencies, if the populations are large enough to avoid effects of genetic drift and migration.

Harvesting practices can change gene frequencies, when rotations are very short, by preventing late maturing individuals from successfully reproducing.  Gene frequencies may also be shifted by harvesting in a way that not match the normal successional status of the harvested species.  For example, clearcutting shade tolerant species selects for individuals that perform best in full sun, as partial cutting shade intolerant species would select for those individuals that can grow relatively well in partial shade.

There is little hard genetic data on the effects of forest harvesting on gene frequencies in any forest species, but anecdotal information abounds (Ledig 1992).   For example, Styles (1972) considered that mahogany (Swietenia mahogani L.) has been reduced to a multi-stemmed shrub in the Caribbean because of selective logging of the best trees.   Ledig (1992) described the present form of pitch pine (Pinus rigida Mill.) as a consequence of hypothesized genetic degradation as a result of high grading.

Late successional, shade tolerant species are generally less likely to suffer the effects of high grading than are early successional species.  Historical accounts of the forests of eastern Canada, for example, include writings by the government agent, Moses Perley who described a straighter, taller, better quality tamarack (Larix laricina (Du Roi) K. Koch) than that observed today.  The species is intolerant of shade so would not have regenerated under its own canopy, and it was in great demand during the ship building era.

Potential effects on species in the understory lacking recognized commercial value are less known, though in some cases they are likely significant.  The effects at this level would not result from high grading, but from habitat shifts as a result of logging.

Namkoong et al. (1997) proposed  “Directional change in allele or genotype frequencies” as an indicator of genetic sustainability.   They argued that in addition to the conscious selection that occurs in a high grading situation, indirect selection effects may also result from correlations between traits.  Another indirect select effect could result from dependency of another species on a certain size or age class of the targeted species.

Box J: Relevance to Sustainable/Unsustainable Management :

Directional change in gene frequencies as a result of forestry operations may cause populations to lose adaptive fitness to the local environment either under present conditions or if the management practices change or end.  Effects of high grading may lead to economic losses, and unintentional selection on associated traits may lead to ecological loses.

Box K: Measurement Methods:
In evaluating genetic indicators, first the target species and populations must be identified.  In general the species that are chosen should be sensitive to forestry practices that are being carried out in the region

The choice of species evaluated should not be limited to those for which the most information is available but instead should be based on an assessment of the likely effects of past and present forestry practices.  This could be done as follows:

1. With the assistance of local experts, categorize native tree, shrub and, if possible, herbaceous species in the study area, including species with little or no commercial value, according to silvics and habitat requirements; e.g. shade tolerance, moisture requirement, etc.; and by range and frequency reduction or expansion in study area compared to reference (historical) levels.

2. List forestry intervention including proportion of study area treated by each method, and predict impact on gene frequencies of species on the basis of silvics, habitat requirements, range and frequency.

3. Identify those species that are expected to be impacted by the identified harvest methods.

Considerations in determining whether or not directional gene frequency change may be occurring in a species as a result of forestry practices:

a) Does the cutting practice suit the silvics of the species; eg. does the predominant harvest method provide for the shade conditions required by the species?

b) Is the species selectively harvested and, if so, how? E.g. do all trees reach reproductive age before being harvested? Does the selective harvesting have the potential to change gene frequencies?

c) If the species is normally regenerated after fire, is there potential for directional gene frequency change occurring as a result of fire suppression?

4. Among those species that are known or suspected to be susceptible to directional genetic change as a result of forest practices, choose several representing different impacts.  For example, the assessor might choose one species that is being selectively harvested throughout much of the study area, one species of little commercial value that is commonly associated with the harvested species, and one species that does not respond well to the prevalent harvesting practices.

5. Monitoring may be carried out at different levels of intensity.  The simplist level is determining whether there are adequate unmanaged reserves of each species in the study area.  The second level involves establishing sample plots in the target areas and in reference areas where forestry interventions are not occurring, and monitoring the natural regeneration for phenotypic traits that would be expected to show effects of directional gene frequency change as a result of forest harvest.  Monitoring would be long term.  A more labor intensive method that would provide better genetic information would involve collecting seed from the remaining seed trees in a random sample of areas where the target harvesting practices occurred, as well as from reference areas.  Progeny tests would be established in common environments, designed to evaluate genetic effects of the harvesting practices.

In the southwest Idaho study area, a useful set of species to evaluate might be Ponderosa pine (primarily harvested by selection), lodgepole pine (planted off-site in past, not well suited to selection harvesting), and a shrub species, such as Symphoricarpos albus (common snowberry), that is commonly associated with ponderosa pine.

Box L: Data Required:
The required data includes:

· the harvesting methods that are used in different habitat types and the harvest rules (obtainable from local foresters).

· existence of unmanaged reserves for the commercial forest species

· baseline data from reference populations, either phenotypic means and variances or genetic parameters depending on the level of monitoring that is carried out.  

· phenotypic or genetic data collected from harvested areas or tests with seed from remaining trees in harvested areas.

Failing the availability of the above data sources, any documented effects of forest harvest on target species if such descriptions exist, would be useful.

Box M: Data Used for the North American Test:

There are no data available to assess the genetic effects of harvesting practices.  No formal monitoring is carried to assess existence or effects of high grading occurring in the study area.

The only source of information was through discussions with other CIFOR team members who are located in Idaho and from forest geneticists located in the State of Idaho. They described harvest methods and rules that are applied in this area, and gave their opinions with respect to genetic effects.

Box N: Example Results:
Almost all harvesting is by some form of selection cut or small patch cut and is described as selection from below.  In other words, the slower growing, poorly formed, diseased or otherwise undesirable trees are removed first and the well formed, fast growing trees are allowed to regenerate the stands.  

However, there is not complete agreement on this question.  Two forest geneticists expressed concerns about high grading.

From the economic perspective, selection harvesting methods that ensure retention of the largest, best formed trees, are sustainable, and far preferable to harvesting the best first.  However it still has the potential to shift gene frequencies, to select gradually for economically valuable traits, which may not be the most important adaptively in the long term.

There are no “unmanaged reserves” that are specifically designated to maintain natural levels of gene frequency, but there are many such de facto reserve areas in the National Forests that would be expected to cover all species.

There are no data on the effects on the associated species.

A focused monitoring program to address this issue would be very useful.

Box O: Assessing the Practicality: 
The phenotypic component of this indicator could easily be tracked for harvested species and for traits that may be directly selected against, more difficult for associated species in the understory or for indirectly selected species.

Box P: Assessing the Information Value: 
This indicator, especially when monitored over time will provide useful information to managers and other stakeholders.  If the indicator drops, targeted genetic studies should be initiated to track potential genetic consequences.

Box Q: Overall assessment: 
Accepted

Strengths – measurable, there is a good probability that if the indicator is negative, species gene pools are being affected.  

Weakness – the indicator may not give us a direct measure of the genetic variability, and will not provide information about traits that may be selected for indirectly.

Box R: Did you rewrite or revise to a new indicator. If so what?

This is a new indicator.

Box S: References: 

Canadian Council of Forest Ministers. 1997. Criteria & Indicators of Sustainable Forest Management in Canada. Technical Report. Cat. Fo75-3/6-1997E, ISBN 0-662-25623-9. Natural Resources Canada–Canadian Forest Service 8th floor, 580 Booth Street,Ottawa ON 
Ledig, F.T. 1992. Human impacts on genetic diversity in forest ecosystems. OIKOS 63:87-108

Namkoong,G., T. Boyle, Y. El-Kassaby, G. Eriksson, H.-R. Gregorius, H.Joly, A. Kremer, O. Savolainen, R. Wickneswari, A. Young, M. Zeh-Nlo, and R. Prabhu. Criteria and indicators for assessing the sustainability of forest management: consideration of genetic diversity. AMBIO. (submitted 1997)

Styles, B.T. 1972. The flower biology of the Meliaceae and its bearing on tree breeding.  Silvae Genet. 21:175-182.

Appendix:
Please record your notes on evaluating the indicator here

N/A

Indicator – W1. Percentage of area successfully naturally regenerated and artificially regenerated

Consultant's  Initials:

CKW
Source: 
CCFM

Identification No. in source: Use all refs:



2.2.2

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #

CIFOR 3.2.2, and perhaps CIFOR 2.4.1 and CCFM 2.2.1

Box A: 

Principle - CCFM 2.0  Maintenance and enhancement of forest ecosystem condition and productivity

Criterion -  CCFM 2.2 Ecosystem resilience

Indicator -  CCFM 2.2.2  Percentage of area successfully naturally regenerated and artificially regenerated.

Box B: Definition 

Ecosystems with greater regenerative capacity and a balanced distribution of forest types and age classes are considered to be more resilient and therefore more sustainable.  CCFM pp.37-38.  One estimate of this is the percentage of harvested areas that are successfully naturally regenerated and artificially regenerated.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



2

Is it applicable to other areas/ecosystems? (robust)


2








Sensitive?


2



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences:  

Small areas would be much more difficult to assess than would be larger landscapes.  The Idaho Department of Lands does not measure, record or report such information as part of the Best Management Practices for the State.  This indicator ties more directly to management than as an indicator of Ecosystem Resilience.  

Box E:  Overlap:

CIFOR:  
2.4.1
2.3 
3.2.2

CCFM:  
2.2.1
1.1.1

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure
X


Site



Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes:
Reforestation success is both diagnostic and predictive in this context in that if it is not taking place then the forest cannot be sustained.  The predictive value is lower but real.  It is lower because there may be other factors other than regeneration success (over a selected time period) that may alter the sustainability of a forest.  American chestnut is an example; the species still sends up shoots of regeneration but these are killed by a pathogen before they attain maturity, browsing of shoots by animals is another example.

Box H: Indicator Function:

Structure



Function/Process
X


Composition



Perturbation
X


Not Applicable



Box I:  Underlying Concepts:
Evolution has provided forest ecosystems with elaborate mechanisms for recovery from disturbances. This capacity for recovery may be described in terms of resilience (return time) and is a measure of the ability of ecosystems to maintain their integrity despite perturbations.

Resilience reflects the persistence of ecosystems and their capacity to absorb changes and disturbances while maintaining productivity levels and relationships among populations. Ecosystems with greater regenerative capacity and a balanced distribution of forest types and age classes are considered to be more resilient and therefore more sustainable.  CCFM p.37-38.
The above assumes that succession is linear and cyclic but the time frames need to be defined as succession may take more time on some sites than others.  It also assumes that more diverse systems are more “resilient”.  This is not always the case, especially in severe environments where simple systems may show less diversity but be more sustainable than other systems.  For example:  the historical vegetation community of a sagebrush/perennial grass and forb steppe in southern Idaho has been replaced over much of its former extent by a simpler and less diverse annual grassland vegetation that shows no trend to return to the more diverse shrub steppe. 

Box J: Relevance to Sustainable/Unsustainable Management: 

To date, no common method exists for determining resilience. Return time following disturbances can be measured experimentally in two ways. First, it can be assessed by the time it takes for populations to return to some pre-disturbance condition. However, a serious gap in this approach is the difficulty in determining when a population has recovered. A second measure of resilience is to estimate variability in population densities. (Greater resilience implies a greater tendency for populations to move toward mean densities.) A variation on the second method is to estimate resilience using energy and nutrient flows through different functional groups in the community.  CCFM p. 37.

Box K: Measurement Methods:

The U.S.D.A. Forest Service prepares an annual report on acres reforested by planting or natural methods.  But “successful” is more difficult to gather from the reports and is tied to a timeline requirement for reforestation (5-year) and success is qualified by meeting a minimum number of trees per acre.

The Idaho Department of Lands does not use reforestation standards in the same sense as the indicator but requires a minimum stocking per acre regardless of the reforestation or lack there of.

Canada has data in the National Forest Database in the REGEN project for Crown lands but no national database are available for private lands.  CCFM p. 45.

An alternative way at looking at the indicator would be to compare the artificially regenerated areal extent with the naturally regenerated areal extent in relation to the total forest area.

Box L: Data Required:

As discussed above, the availability of data would vary greatly across North America.  Canada uses the indicator as they have some data.  The U.S.D.A. Forest Service collects similar information and reports on it (Annual Reforestation and Timber Stand Improvement Accomplishment Reoprt Tables 9, 11 and 11a.)  But information for other landowners is highly variable and not even recorded in many areas.

Box M: Data Used for the North American Test:
For U.S.D.A. Forest Service lands in the test area, the Annual Reforestation and Timber Stand Improvement Accomplishment Report Tables 9, 11 and 11a for the past decade were used.

Jim Colla of the Idaho Department of Lands provided an explanation of how the State deals with reforestation through a phone conversation on June 22, 1998.  The Idaho Forest Practices Act requires a minimum number of trees per acre be present; but this may be residual stocking and not regeneration.  

Boise Cascade reports on reforestation as part of their management objectives. 

Box N: Example Results:
N/A

Box O: Assessing the Practicality : 

This indicator better fits into the management plans of a landowner rather than as an indicator of ecosystem resilience.  It would require a massive inventory to make it applicable to all land ownerships.

Box P: Assessing the Information Value:
The information value is high for some managers (e.g. Boise-Cascade and the Forest Service) but is not considered essential for other landowners and agencies.  It is more relevant to management objectives than it is to the criterion. 

Box Q: Overall assessment: 
Reject this indicator in this context.  

It fits better into management objectives. As such the intent of the indicator could (and is) met with CIFOR 3.2.2 -  Silvicultural systems prescribed and appropriate to forest type and product grown.

Conceptually, ecosystem resilience is an essential component of sustainable ecosystems.  To measure directly is problematical as recovery in ecosystems operates at time scales well beyond that of an assessment of a particular area.  (Ecosystem resilience in the form of recovery of populations may require decades if not centuries.)

The indicator of percentage of area naturally regenerated and artificially regenerated is more tied to management objectives than as a clear indicator of ecosystem resilience.  Time lines, etc. are important for management or regeneration standard of 3-5 years in BMP’s.  Ecosystems often have inherently longer cycles.

Box R: Did you rewrite or revise to a new indicator. If so what?

The intent of the indicator is better met with CIFOR 3.2.2 - Silvicultural systems prescribed and appropriate to forest type and produce grown.

CIFOR 2.4.1 and CCFM 2.2.1 are more usable indices of ecosystem resilience than is CCFM 2.2.2.

Box S: References :

Canadian Council of Forest Ministers. (CCFM)  1996.  Criteria and Indicators of Sustainable Forest Management in Canada, Technical Report.  Natural Resources Canada.  Canadian Forest Service, Cat. Fo75-3/6-1997E.  Ottawa ON.  138 p.

Center for International Forestry Research (CIFOR) 1998.  Criteria & Indicator Resource Book.  Draft dated March 18, 1998.  Bogor, Indonesia.  212 p.

Kaufmann and others.  1994. An Ecological Basis for Ecosystem Management.  General Technical Report RM-246.  Rocky Mountain Forest and Range Experiment Station, Fort Collins, Colorado.  22 p.

Morgan, P. and others.  1994.  Historical Range of Variability: a useful tool for evaluating ecosystem change.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.

O’Laughlin J. and others. 1994.  Defining and Measuring Forest Health.  In:  Sampson, R.N.; Adams, D. (eds.)  1994.  Assessing Forest Ecosystem Health in the Inland West.  Haworth Press: Binghamton, NY.

Perry, D. A. and M.P. Amaranthus.  1997.  Disturbance, Recovery, and Stability.  In:  Kohm, K.A. and J.F. Franklin, (eds.).  1997.  Creating a Forestry for the 21st Century: the science of ecosystem management.  Island Press, Washington D.C.  475 p.

Upper Columbia Basin Draft Environmental Impact Statement.  1997.  USDA, Forest Service and USDI Bureau of Land Management.  Interior Columbia Basin Ecosystem Management Project, Boise, Idaho.  Vol. 1.  Various paging.

Appendix:  

Please record your notes on evaluating the indicator here

N/A

Indicator – Z1. Percentage of harvested area having greater than 25% of the area with degraded soil quality, including soil compaction, displacement, erosion, puddling and loss of organic matter

Consultant's  Initials:

CKW
Source: 
CCFM

Identification No. in source: Use all refs:



3.1.1

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – CCFM 3.0  Conservation of Soil and Water Resources
Criterion-   CCFM 3.1  Physical environmental factors.

Indicator -   CCFM 3.1.1  Percentage of harvested area having significant soil compaction, displacement, erosion, puddling, loss of organic matter, etc. Rewritten to:  Percentage of harvested area having greater than 25% of the area with degraded soil quality, including soil compaction, displacement, erosion, puddling and loss of organic matter.
Box B: Definition 

“This element deals with the characteristics of soil, water and biota that serve as indicators of long-term ecosystem sustainability. Topics include soil disturbances (e.g., compaction, erosion and loss of organic matter) related to forest activities, effects of forest activities on aquatic fauna, changes in the quality and quantity of water in forested watersheds, and conversion of forest lands to other uses. During harvesting activities, off-road machinery—if used improperly—can reduce forest productivity through soil compaction and the displacement or removal of organic matter.  However, monitoring can ensure that appropriate planning and construction techniques are employed to minimize such losses.”  CCFM p. 48

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



4

Is it applicable to other areas/ecosystems? (robust)


4








Sensitive?


3



Easy to detect, record and interpret? 


3








Is it applicable to all landowners?












Yes

x









No










Box D: Applicability to Different Landowners.  Explain any differences:

The State of Idaho has by law adopted Best Management Practices (BMP’s) which are to be followed by all landowners in the state.  These relate to the indicator but are not specific to it.  Small landowners would have a hard time using this indicator as the type of technical skills needed may not be available.

Box E:  Overlap: 

CIFOR  2.4.6  The status of decomposition and nutrient shows no significant change

GFE  20.  Coarse woody debris and snags should be retained at functional levels.

Box F: Geo-Political Scale

Global



North America



Intermountain



West



Study area



Tenure



Site
X


Box G: Indicator Characteristics:

Diagnostic
X


Predictive



Both



Notes:
A large proportion of the State of Idaho Best Management Practices are directed towards this indicator and attendant criteria. 

Box H: Indicator Function: 

Structure
X


Function/Process



Composition



Perturbation
X


Not Applicable



Box I:  Underlying Concepts: 

“Of all the structural components of the ecosystem, soil tends to be the least renewable, and examples of loss of ecosystem sustainability have generally, though not exclusively, been related to loss or reduction of soil function.  …Examples of soil damage include compaction, erosion, loss of organic matter, depletion of available nutrients and nutrient reserves, and loss or reduction of soil fauna and flora.”  Kimmins, 1996.

The indicator needs refinement as written because it uses value laden terms and is open ended.  “Percentage of harvested area having significant soil compaction, displacement, erosion, puddling, loss of organic matter, etc.”  The term significant is not defined so the reader wonders what is “significant” 10%, 20%, 50%?  Also the final “etc.” leaves all the attributes of the indicator open to interpretation.  Even with the rewritten indicator some things are still unclear.  For example, loss of organic matter is still very general and not well defined.

Box J: Relevance to Sustainable/Unsustainable Management:

Soil and water are some of the most basic components of ecosystems so maintaining their functions and structures is essential to sustainable ecosystems – hence management of those systems.  Nutrient, carbon and hydrologic cycles are related to this indicator.  

“Ground disturbance is markedly reduced by the implementation of guidelines and codes of practice. For example, with the introduction of provincial guidelines in Alberta, the level of disturbance associated with aspen harvesting decreased from 25% of harvested areas in the mid-1980s, to 10% in 1990, and 3.5% in 1993.”  CCFM p. 49.

Box K: Measurement Methods:
There are many measurement methods for soil characteristics.  Each has their strengths and weaknesses.  For example soil compaction can be measured by either changes in porosity or by changes in bulk density.  Porosity and bulk density can be measured by more than one method.  Selection of a specific method depends on factors such as the type of soil, availability of specialized instruments (e.g. neutron probes), training, personal preference and experience of observer, etc.  However, there are estimation techniques for soil displacement, puddling, compaction and erosion that can be used relatively inexpensively by a trained soil scientist with experience with the local soils.  The question of what type of change is “significant” needs to be defined for different soils and geographic areas.  (Personal communication, Kimberley Johnson, Assistant Regional Soil Scientist, Intermountain Region, June 24, 1988.) 

 Box L: Data Required: 
Data availability of soil characteristics varies widely across ownerships and across North America.  

Box M: Data Used for the North American Test:
Data used in the test include are the requirements of the State of Idaho Best Management Practices.  Also the Forest Plan monitoring reports for soil and water for the Payette National Forest and Boise National Forest.

“Major challenges remain in the analysis of soil properties.  Soil scientists agree on what compaction is, but there is wide disagreement on what measurements(s) truly reflect compaction (for example, bulk density, penetrometer readings, visual estimate of structure).  Few quantitative, probabilistic data are available.  Also there is disagreement on how to assess the extent and effects of compaction and estimate of the severity of compaction on forest land are subject to dispute.”  USDA, Forest Service, 1997, p. 5-7.

Box N: Example Results 

(INCLUDE TABLE 1 ON PAGE 12 OF NAKAMURA  IN POWERS, 1990)

Box O: Assessing the Practicality: 
This indicator can be tracked over time.  It does require that harvesting operations be monitored and evaluated by an experienced soil scientist.  Some such monitoring does occur on portions of the study area.  Only a selected number of harvest operations are evaluated and there is variation as to the proportion and selection criteria for projects to monitor.  Progress is being made by all major landowners in the study area.  In part because of national concern about endangered fishes which are related to soil and water quality.  All landowners follow the State of Idaho Best Management Practices so there is movement towards consistent information for the study area.

Box P: Assessing the Information Value:

The information value is high if the data are gathered consistently and for a meaningful area.  However there is still disagreement among soils professionals on methods and standards and how they apply to the ground. 

Box Q: Overall assessment: 
Accepted with reservations as it deals with a basic component of sustainability.  However the definition of “significant” is not doable for the study area in the time available in this test.  A good case can be made for moving this indicator into the needs further development because of the data limitations.  The basic idea is deeply appealing.  Practical and consistent application is more problematical

Box R: Did you rewrite or revise to a new indicator. If so what?

Rewrote to:  Percentage of harvested area having greater than 25% of the area with degraded soil quality, including soil compaction, displacement, erosion, puddling and loss of organic matter.

Box S: References:

Burton, Timothy A. 1998.   Fisheries Program Leader, Boise National Forest.   Personal communication.  June 29, 1998, and July  8, 1998.

Harvey, A. E. and others.  1994.  Biotic and abiotic processes in eastside ecosystems:  the effects of management on soil properties, processes, and productivity.  General Technical Report PNW-GTR-323.  Portland, Oregon.  U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station.  71 p.

Kimmins, J.P.  1996.  Importance of Soil and Role of Ecosystem Disturbance for Sustained Productivity of Cool Temperate and Boreal Forests.  Soil Sci. Soc. Am. J. 60:1643-1654. November-December 1996. 

Howes, S., Hazard, J., and Geist, J.M.  1983.  Guidelines for Sampling Some Physical Conditions of Surface Soils.  United States Department of Agriculture, Forest Service, Pacific Northwest Region,  R6-RWM-146-1983. 

Idaho Department of Lands.  1996.   Best Management Practices; Forest Stewardship Guidelines for Water Quality.  Idaho Department of Lands, Coeur d’Alene, Id.  33 p.
Johnson, K.   Assistant Regional Soil Scientist Intermountain Region, personal communication, June 24, 1998.

Juarros, L. Boise National Forest Soil Scientist, personal communication, July 8, 1998.
Mann, L.K. and others.  1988.  Effects of Whole-Tree and Stem-Only Clearcutting on Postharvest Hydrologic Losses, Nutrient Capital, and Regrowth.  Forest Science, Vol. 34, No. 2, pp. 412-428.

Marten, D.  Payette National Forest Soil Scientist, personal communication, June, 19, 1998.

Nakamura, G.M.  1990.  Silvicultural Practices Impacting Productivity.  In: Powers, R.F.  (ed.)  1990.  Sustaining Site Productivity on Forestlands: a user’s guide to good soil management.  University of California, Division of Agriculture and Natural Resources.  Publication No. 21481.

Powers, R.F.  (ed.)  1990.  Sustaining Site Productivity on Forestlands: a user’s guide to good soil management.  University of California, Division of Agriculture and Natural Resources.  Publication No. 21481.

U.S. Department of Agriculture (USDA), Forest Service.  1997.  First Approximation Report for Sustainable Forest Management: Report of the United States on the Criteria and Indicators for the sustainable management of temperate and boreal forests.  Washington, D.C.  Various paging.

Appendix:  

Please record your notes on evaluating the indicator here. 

N/A

Indicator – Z2. Water quality as measured by water chemistry, turbidity, etc

Consultant's  Initials:

CKW
Source: 
CCFM

Identification No. in source: Use all refs:



3.1.3

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

No

Revised Indicator Suggested? #



Box A: 

Principle – CCFM 3.0  Conservation of Soil and Water Resources

Criterion-   CCFM 3.1  Physical environmental factors.

Indicator -   CCFM 3.1.3  Water quality as measured by water chemistry, turbidity, etc.

Box B: Definition:
“Studies indicate that when roads are constructed through areas with acidic soil, or when these areas are clearcut, the quality of water decreases in terms of both chemistry and turbidity. This decline is reflected in higher concentrations of dissolved nutrients and organics. Results of catchment studies in Canada, the United States and overseas show that harvesting of forests leads to an increase in nutrients and organic chemicals in stream water for a period of three to five years. This change reflects the higher levels of these substances in the forest floor that result from the removal of the biological demand of trees and other vegetation, and to a lesser extent, the disturbance of the ground.  Ground disturbance on the cutover and construction of roads on adjacent areas can lead to increased turbidity due to soil erosion and siltation. Secondary succession after harvesting restores the biological demand for nutrients, resulting in near background levels of nutrients in the water within three to five years. Increased streamflow after harvesting can be attributed to less biological demand and reduced evapotranspiration, due to a smaller foliage surface area. Return of the streamflow to near background levels usually takes at least 20 years, depending on the height and complexity of the forest canopy.   Site conditions vary considerably within and between forest ecosystems and across ecoregions. Key variables include slope, soil texture and amount of organic matter.”  CCFM p. 50.

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


3


Useable?



2

Is it applicable to other areas/ecosystems? (robust)


3








Sensitive?


2



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes











No

x








Box D: Applicability to Different Landowners.  Explain any differences:

Costs may be too high for a small landowner.  It is also difficult to separate an individual landowner’s actions from an entire watershed where there are multiple ownerships in the watershed.

Box E:  Overlap:

None

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area
X


Tenure



Site
X


Box G: Indicator Characteristics: 

Diagnostic
X


Predictive



Both



Box H: Indicator Function:.
Structure



Function/Process
X


Composition



Perturbation
X


Not Applicable



Box I:  Underlying Concepts:
“Aquatic ecosystems within forests reflect the overall condition of watersheds and thus provide another important measure of sustainability. Nutrient levels and flow rates that are elevated over long periods of time in forest streams are a clear indication of a major forest ecosystem malfunction, because the water and nutrients that should be utilized in forest growth are instead moving rapidly into drainage systems. This threatens the  sustainability of not only the forests, but also the aquatic systems themselves (through eutrophication), as well as downstream agricultural and urban areas (through flooding).”  (CCFM p.49)

In the test area, hydrologists consider sediment to be more important than turbidity (Hardy, 1998 and Burton, 1998) because of the effect sediment has on fisheries.  In municipal watersheds then turbidity is a more important consideration.

Very elaborate monitoring is required (King, 1998) with long-term measurements to suggest trends.  Large watersheds have many compounding factors other than just forestry practices so separating the effects of one from another is difficult.  Pool-riffle ratios and dynamics are locally important for fisheries; more so than water chemistry and turbidity.  (King, 1998)

“Nationally consistent water quality data sets, analyses, and reports for forested catchments have not been assembled….Few water-quality data collection programs are national in scope.”  USDA Forest Service, 1997. P 5-10.

There is no consistency in data collection in Canada, the United States or Mexico so use of this indicator is difficult.  Water quality indicators are developed for a local area for the local benefiting uses (Hardy, 1998).  Locally, sediment and temperature are considered the most important.  Some nutrients are transported in water because they are attached to sediments (e.g. phosphorus) so sediment is used.  Hardy, 1998 and Burton, 1998.

Box J: Relevance to Sustainable/Unsustainable Management:
Water quality is an important characteristic of ecosystems, with a large amount of laws that apply directly to water quality for a variety of uses.  However, it is costly and difficult to measure and monitor as it applies to forest management over large areas. 

Box K: Measurement Methods:
There are many different methods and each varies in applicability depending on the geographic area.  In forests growing on relatively infertile substrate such as are common (granitic regoliths) in the test area; nutrient levels are naturally low in the streams.  Little information is gained from measuring nutrients in such systems.  It has been done in the past but is largely abandoned.  (Burton, 1998.)

“On public lands in the upper basin, non-point sources of pollution are the primary cause of degraded water quality.  A non-point source of pollution is water pollution whose sources(s) cannot be pinpointed, but that can be best controlled by proper soil, water, and land management practices .“  UCRD Draft EIS, p. 109.  State of Idaho Best Management practices are examples of such standards applied to all landowners.  Idaho Department of Lands.  1996.   Best Management Practices.

Box L: Data Required
Data are limited, both locally and in North America.   Most areas have little or no information available.  Some selected sites have extensive amounts of work that span a decade or more.  The most famous of which are the studies done in the Hubbard Brook Experimental Forest of New Hampshire.

Locally some data are collected as part of local management plans but is mainly in riparian vegetation, stream structures, coarse woody debris and channel morphology rather than nutrients and turbidity.  Some work is also being done on water temperature. The test area is a locus of  water quality studies (mainly sediment and temperature) as they relate to fish populations. 

Box M: Data Used for the North American Test 

Interviews with local experts in hydrology and fisheries were consulted. 

Box N: Example Results:  
N/A

Box O: Assessing the Practicality: 
The indicator, as written, requires long-term, elaborate and costly monitoring methods to be definitive. 

Box P: Assessing the Information Value:
The information value is especially low on large watersheds where the problem of compounding factors, (e.g. weather, soils, other activities) are difficult to separate from forestry related practices.  The information value may be very high on small, controlled watersheds where the treatment can be more directly related to the watershed.  

Box Q: Overall assessment: 
Rejected.

The indicator should be rejected as it requires costly, long-term measurements to be definitive.  There are too many time and cost constraints to make the indicator operational; especially over large areas.  Water quality measurements are all locally determined depending on local beneficial uses (Hardy, 1998).

Box R: Did you rewrite or revise to a new indicator. If so what?

N/A

Box S: References:
Bormann, F.H., G.E. Likens, T.G. Siccama, R.S. Pierce, and J.S. Eaton.  1974.  The Export of Nutrients and Recovery of Stable Conditions Following Defoestation at Hubbard Brook.  Ecological Monographs 44:255-277.

Burton, Timothy A. 1998.   Fisheries Program Leader, Boise National Forest.   Personal communication.  June 29, 1998.

Idaho Department of Lands.  1996.   Best Management Practices; Forest Stewardship Guidelines for Water Quality.  Idaho Department of Lands, Coeur d’Alene, Id.  33 p.

King, J.C.  1998.  Scientist, Snake River Adjudication, Boise Adjudication Team.  Boise, Idaho.   Personal communication.  June 29, 1998.

King, J.C.  1994.  Streamflow and Sediment Yield Responses to Forest Practices in North Idaho.  In:  Proceedings of Interior Cedar-hemlock-white Pine Forests:  Ecology and Management,  Washington State University,  Pullman, Wa.

Likens, G.E., F.H. Bormann, R.S. Pierce, and W.A. Reiners.  1978.  Recovery of a deforested ecosystem.  Science 199:492-496.

Reiners, W.A.  1992.  Twenty Years of Ecosystem Reorganization Following Experimental Deforestation and Regrowth Suppression.  Ecological Monographs, Vol. 62(4).  Pp. 503-523.

Troendle, C.A. and W.K. Olsen. 1993.  Potential Effects of Timber Harvest and Water Management on Streamflow Dynamics and Sediment Transport.  In: Covington, W.W. and Debano, L.F., Technical Coordinators.  1994.  Sustainable Ecological Systems: Implementing an Ecological Approach to Land Management.  Gen. Tech. Rep. RM-247.  Fort Collins, CO:  U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station
Upper Columbia Basin Draft Environmental Impact Statement.  1997.  USDA, Forest Service and USDI Bureau of Land Management.  Interior Columbia Basin Ecosystem Management Project, Boise, Idaho.  Vol. 1.  Various paging.

U.S. Department of Agriculture (USDA), Forest Service.  1997.  First Approximation Report for Sustainable Forest Management: Report of the United States on the Criteria and Indicators for the sustainable management of temperate and boreal forests.  Washington, D.C.  Various paging.

Appendix:
Please record your notes on evaluating the indicator here. 

N/A
Indicator – Z3. Trends and timing of events in stream flows from forest catchments.

Consultant's  Initials:

CKW
Source: 
CCFM

Identification No. in source: Use all refs:



3.1.4

Class:
Ecological/Biophysical
Recommendation (after field testing) Yes or no

Yes

Revised Indicator Suggested? #



Box A: 

Principle – CCFM 3.0  Conservation of Soil and Water Resources

Criterion-   CCFM 3.1  Physical environmental factors.

Indicator -   CCFM 3.1.4  Trends and timing of events in stream flows from forest catchments.

Box B: Definition:
“Increased streamflow after harvesting can be attributed to less biological demand and reduced evapotranspiration, due to a smaller foliage surface area. Return of the streamflow to near background levels usually takes at least 20 years, depending on the height and complexity of the forest canopy.  Site conditions vary considerably within and between forest ecosystems and across ecoregions. …

Care must be exercised in separating the impacts of forest practices from those of other industrial, recreational, agricultural and urban activities. This may be achieved by stratifying the data to include only those streams in which changes can be attributed directly to such forestry activities as harvesting or road building.”   (CCFM pp.51-52)

Box C:  Attributes

Rated on a scale of 1-5, where 1=no/bad/unimportant and 5=yes/good/important

Precisely defined? (clear)


4


Useable?



2

Is it applicable to other areas/ecosystems? (robust)


2








Sensitive?


3



Easy to detect, record and interpret? 


2








Is it applicable to all landowners?












Yes

 









No

x








Box D: Applicability to Different Landowners.  Explain any differences:

Scale and availability of measurements may preclude some small landowners from using.  Measurements may not be available for the watershed they are in.

Box E:  Overlap:

CIFOR 2.2.3  Canopy opening is minimized (Opening effects trends and timing of snowmelt)

CCFM 3.1.2  Area of forest converted to non-forest land use 

Box F: Geo-Political Scale:

Global



North America



Intermountain



West



Study area



Tenure



Site
X


Box G: Indicator Characteristics:

Diagnostic



Predictive



Both
X


Notes:
Timing and trends are both predictive and diagnostic as changes indicate a deviation from historical patterns (diagnostic) and suggest a new pattern (predictive) for future events.  However they must be considered in the context of climate and other land use changes depending on the scale of the watershed in question.  It is more easily applied in relatively small watersheds because larger watersheds have more chance of factors effecting the water timing and trends than just forestry practices.

Box H: Indicator Function:

Structure



Function/Process
X


Composition



Perturbation
X


Not Applicable



Notes:  

It falls into two categories as it is part of the basic hydrologic cycle and processes of an area but changes from the historical record may indicate perturbation(s) or an ecosystem response to perturbation(s).

Box I:  Underlying Concepts: 

“The sustainability of aquatic and riparian ecological systems is strongly tied to the dynamics of the streamflow regime.  Timber harvest can influence the flow regime by increasing total flow, altering peak discharge rate, and changing the duration of flows of differing frequency of occurrence.  These changes in the energy and sediment transporting capability of the fluvial system can cause an alteration in both channel morphology and aquatic habitat.  Depending on the practices used, timber harvest can increase the rate of sediment introduction to the channel system, thus further confounding the energy/transport relationship.”  Troendle and Olsen, 1993.

“Implications of altered streamflow regimes are important for assessing the future ecological integrity of stream ecosystems subject to large-scale timber harvest and other disturbances that remove a substantial proportion of the forest cover.”  Burton, 1997.

The indicator requires long-term trends and deviation from those trends to have the best indicator value.  In many instances streambank stability and stream structure is used in some areas as a surrogate estimate of differences in streamflow timing and flood events.  However, these estimates are not universally applied.  

To document changes in trends and timing of stream flows from forest catchements requires “… special guaging, statistical controls and many years of data collection are necessary before any downstream increases can be verified.”  Burton, 1997.

Factors such as wildfire have similar or even more drastic changes in timing of events and trends for watersheds than do most harvest practices.  Local experience in this vein is both recent and drastic in the study area.  Flood damage is common after intense fire events because the timing and trends of flows are altered.

The indicator is intuitively strongly appealing but current limitations in available data and methodologies make it difficult to apply.

Box J: Relevance to Sustainable/Unsustainable Management:

It is highly relevant but not really an operational indicator as indicated by the CCFM report.

Box K: Measurement Methods: 

“Methodologies for collecting national data on the trends and timing of events in stream flows from forest catchments are at the early stages of development.”  CCFM p. 51.

Paired watersheds are the best method to determine changes in streamflows and timing from forest management practices.  One is maintained and monitored as a control and the other is the treatment area.  Such studies are few and tend to be limited to small, experimental watersheds.  There is potential merit in modeling the results from the few, and widely scattered studies of paired watersheds to estimate the effects of various treatments to watersheds.

Locally, the models are more rule-of-thumb based on local studies.  Reduction of existing tree canopy by 20-23% results in measurable differences in peak flows and timing.  Changes in canopy cover of 30% show measurable changes in base flows.  Locally the concept of “Equivalent Clearcut Area is applied to watersheds using the local Silver Creek/Horse Creek studies. 

Box L: Data Required: 
Long-term streamflow measurements are required.  This includes a sufficiently long period of time of measurements before the treatments take place, then the long-term monitoring afterwards.  Burton, 1997, used 10 years prior to treatment and then traced results for 20 years after treatment.  Such long-term studies are rare; so modeling seems the best approach.  The existing studies provide the base information for the study.  The model uses more widely available vegetation cover changes (perhaps as gathered by remote sensing) to estimate changes in timing and amounts.

Streamflow measurements are not available for all streams and watersheds. In some instances there are less measurements taking place now than in previous years.  For example the 1988 Payette N.F. Plan listed 14 stream gage sites.  In 1996, only 7 of the 14 were still in operation.  

Box M: Data Used for the North American Test:

Burton, 1997, was used as the example of test data.

Payette National Forest Eight-Year Monitoring Report, July 1996

Box N: Example Results:
Use Fig. 5 from Burton, 1997.

Box O: Assessing the Practicality :
If suitable models can be produced; then it may be a practical indicator.  It is not currently practical as noted in the CCFM publication.  If paired watershed studies are required; then it would be impractical for most areas.

Box P: Assessing the Information Value; 

The information value is high as it directly relates to watershed events (amounts, timing, etc.) with good predictive value for downstream areas.

Box Q: Overall assessment: 
Reject.

Reject the indicator because of the current limitations in data and methods.

Box R: Did you rewrite or revise to a new indicator. If so what?

No, the indicator is clear as written.

Box S: References:
Burton, Timothy A. 1998.   Fisheries Program Leader, Boise National Forest.   Personal communication.  June 29, 1998 and July 8, 1998.

Burton, T.A.  1997.  Effects of Basin-Scale Timber Harvest on Water Yield and Peak Streamflow.  Journal of the American Water Resources Association.  Vol. 33, No. 6, pp. 1187-1196.

Canadian Council of Forest Ministers.  1996.  Criteria and Indicators of Sustainable Forest Management in Canada, Technical Report.  Natural Resources Canada.  Canadian Forest Service, Cat. Fo75-3/6-1997E.  Ottawa ON.  138 p.

Hardy, T.  Hydrologist, Boise National Forest.  Personal communication.  July 8, 1998.

Idaho Department of Lands.  1996.   Best Management Practices; Forest Stewardship Guidelines for Water Quality.  Idaho Department of Lands, Coeur d’Alene, Id.  33 p.

King, J.C.  1998.  Scientist, Snake River Adjudication, Boise Adjudication Team.  Boise, Idaho.   Personal communication.  June 29, 1998.

King, J.C.  1994.  Streamflow and Sediment Yield Responses to Forest Practices in North Idaho.  In:  Proceedings of Interior Cedar-hemlock-white Pine Forests:  Ecology and Management,  Washington State University,  Pullman, Wa.

Payette National Forest – Eight-year Monitoring Report.  1996.  United States Department of Agriculture.  Forest Service, Intermountain Region, 213 p.

Troendle, C.A. and W.K. Olsen. 1993.  Potential Effects of Timber Harvest and Water Management on Streamflow Dynamics and Sediment Transport.  In: Covington, W.W. and Debano, L.F., Technical Coordinators.  1994.  Sustainable Ecological Systems: Implementing an Ecological Approach to Land Management.  Gen. Tech. Rep. RM-247.  Fort Collins, CO:  U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station.

Appendix:  

Please record your notes on evaluating the indicator here

This was a difficult indicator to evaluate.  The basic concept has great merit and at first I thought it best to accept it.   Upon further thought on the lack of data and suitable methodologies,  I then thought it is best to not accept the indicator at this time.  CCFM essentially arrived at the same conclusion; they included the indicator but didn’t really apply it so there really is little applicable indicator value.  However, discussions with local hydrologists convinced me to accept it. 
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[image: image61.png]Table 5.1 Riparian management regulations for state and federal forests in the Pacific Northwest

Agency Width Linear Density ~ Site Goal Bank
Class Definition (ft.) (Trees/1,000 ft.) (Stand) Harvest Floodplain  Protection
Oregon

Type Fl > 10 cfs, with fish 100 40 conifers Mature Partial None 20-ft.

. 159 ft.%acre No harvest
Tpe FII 2-10 cfs, with fish 70 30 conifers Mature Partial None 20-ft.

. 159 ft./acre No harvest
Type FII < 2 cfs, with fish 50 Deciduous Mature Partial None 20-ft.

. 159 ft.%acre No harvest
TpeN -D < 2 cfs, no fish 0 Understory 0 Complete None N/A
Washington
Tpel&2 >751ft 100 50 trees Partial None
Tpel&2 <75t 75 100 trees Partial None
Tpe 3 >5ft. 50 75 trees Partial None
Tvpe 3 <5 ft. 25 25 trees Partial None
Type 4 >2ft. 25 0 Partial None
California
Class [ Fish present 150 25% of conifers Partial None
Class II Fish within 1,000 ft. 100 25% of conifers Partial None
Class III No fish Site-based  50% understory Partial None
Idaho
Class IA > 20 ft., with fish 75 67 trees Partial None
Class IB 10-20 ft., with fish 75 63 trees Partial None
Class IC < 10, with fish 75 42 trees Partial None
Class IT No fish 5 0
Alaska
Type A Anadromous fish, 66 All trees No harvest  None

Unconstrained
Tvpe B Anadromous fish, 100 BMP BMP None

Constrained
Tpe C No anadromous fish 50 BMP BMP None
FEMAT .
Class [ Fish-bearing 300/2spt  All trees Old growth No harvest  Protected No harvest
Class 11 Permanent, no fish 150/1spt  All trees Old growth No harvest  Protected No harvest
Class I1I Seasonally flowing 100/1spt Al trees Old growth No harvest  Protected No harvest
PACFISH
Class 1 Fish- bearing 300 All trees Old growth No harvest  Protected No harvest
Class II Permanent, no fish 150 All trees Old growth No harvest  Protected No harvest
Class 11 Seasonally flowing 100 All trees Old growth No harvest  Protected No harvest

Note: Many states have multiple standards based on regional, stand, topographic, morphological, and biotic criteria. Representa-
tive standards are presented to illustrate the general characteristics of the state and federal approaches to riparian management.
All states and federal agencies include various provisions for alternative practices, waivers, and experimental applications.
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						Other		104.5		79.4		89.3		106.2		100.2		119.1		137.3		113		115.3		119.7

								1986		1987		1988		1989		1990		1991		1992		1993		1994		1995

						Total		3806.8		3634.1		3716.4		3833.8		3875.9		4194.9		4084.9		4102.6		3954.6		4021.7
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