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The Interagency Wilderness Character Monitoring Team—representing the
Department of the Interior (DOI) Bureau of Land Management, DOI Fish and
Wildlife Service, DOI National Park Service, DOI U.S. Geological Survey, and the
U.S. Forest Service—offers in this document an interagency strategy to monitor
trends in wilderness character across the National Wilderness Preservation System.
The overall strategy is for each wilderness to: 1) choose a set of measures from
those provided in this document that are relevant, cost-effective, and tied to
preserving wilderness character, 2) periodically collect data to assess trend in these
measures, and 3) use these trends to assess and report on the trend in wilderness
character. Each agency would then compile these trends from each wilderness

to assess broad scale agency performance in preserving wilderness character.
Similarly, data from each agency would be compiled to assess performance in
preserving wilderness character across the National Wilderness Preservation
System. This interagency monitoring strategy provides a solid foundation to tie
wilderness stewardship to the legislative direction of the Wilderness Act and agency
policies to preserve wilderness character.
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Executive Summary

The Interagency Wilderness Character Monitoring Team—representing the
Department of the Interior (DOI) Bureau of Land Management, DOI Fish and
Wildlife Service, DOI National Park Service, DOI U.S. Geological Survey, and the
U.S. Forest Service—in this document offers an interagency strategy to monitor
trends in wilderness character across the National Wilderness Preservation System.
This interagency monitoring strategy provides:

e information for improving on-the-ground wilderness stewardship, policy
review, and implementation based on credible data that are consistently
collected and endure over time as personnel change;

e accountability for the legal and policy mandates “to preserve wilderness
character” that apply to all four wilderness management agencies;

e aset of key wilderness stewardship goals that are common across all the
agencies with responsibility for wilderness and those that are tied to the
legislative direction of the 1964 Wilderness Act; and

* atool for communicating wilderness stewardship needs and priorities within
the agencies and with the public.

The intent behind this interagency strategy is for each wilderness to: 1) choose a
set of measures that are relevant, cost-effective, and tied to preserving wilderness
character, 2) periodically collect data to assess trend in these measures, and 3)

use these trends to assess and report on the trend in wilderness character. Each
agency would then compile these trends to assess broad scale agency performance
in preserving wilderness character. Similarly, data from each agency would be
compiled to assess performance in preserving wilderness character across the
National Wilderness Preservation System.

This interagency strategy uses the statutory language of the 1964 Wilderness Act to
identify four qualities of wilderness: “untrammeled,” “natural,” “undeveloped,” and
“solitude or a primitive and unconfined type of recreation.” These four qualities
form the foundation of this monitoring, and each is further divided into monitoring
questions, indicators, and measures to allow measurement of trends.

Each agency would choose at least one measure from among the set recommended
here to assess the trend in each indicator. The recommended measures were
chosen to provide a range of options that maximize relevance and practicality
while minimizing cost and workload. Wilderness staff may also develop their own
measure for an indicator through an agency-approved process described in this
document.

Data are collected to assess whether the trend in each measure is improving,
stable, or degrading. If more than one measure under an indicator is monitored,
standard rules are used to synthesize the results across measures to derive a trend
in the indicator. These same rules are used to synthesize trends at each subsequent
level to ultimately derive the trend in wilderness character.

At 5-year intervals, each wilderness would report whether the trend in wilderness
character, qualities, monitoring questions, and indicators is improving, stable, or
degrading. These trends can only be evaluated relative to the specific enabling
legislation, unique biophysical and social environments, and administrative
requirements for each wilderness. This interagency strategy, therefore, does not
create or propose national numerical standards for the indicators used to assess
whether wilderness character is preserved or degrading.

While there are several concerns about such broad-based monitoring, it provides
a more solid foundation to tie wilderness stewardship to the legislative direction
of the Wilderness Act than has existed before. This monitoring can be improved
over time, and a formal process for reviewing and making these improvements is

described.

An overview of the qualities, monitoring questions, and indicators for monitoring
trends in wilderness character is shown in table T on the next page (italics highlight
differences among the monitoring questions within a quality). The measures and
their data sources for each indicator are fully described in Appendix A. Detailed
explanations for all the elements of this table are described in this document.



Table 1. An overview of the qualities, monitoring questions, and indicators for monitoring trends in wilderness character
(italics highlight differences among the monitoring questions within a quality).

Wilderness character

Quality

Monitoring question

Indicator

Untrammeled—
Wilderness is essentially
unhindered and free from
modern human control
or manipulation

What are the trends in actions that
control or manipulate the “earth and its
community of life” inside wilderness?

Actions authorized by the Federal land
manager that manipulate the biophysical
environment

Actions not authorized by the Federal land
manager that manipulate the biophysical
environment

Natural—

Wilderness ecological
systems are substantially
free from the effects of
modern civilization

What are the trends in terrestrial,
aquatic, and atmospheric natural
resources inside wilderness?

Plant and animal species and communities

Physical resources

What are the trends in terrestrial,
aquatic, and atmospheric natural
processes inside wilderness?

Biophysical processes

Undeveloped—
Wilderness retains its
primeval character

and influence, and

is essentially without
permanent improvement
or modern human
occupation

What are the trends in non-recreational
development inside wilderness?

Non-recreational structures, installations,
and developments

Inholdings

What are the trends in mechanization
inside wilderness?

Use of motor vehicles, motorized
equipment, or mechanical transport

What are the trends in cultural
resources inside wilderness?

Loss of statutorily protected cultural
resources

Solitude or Primitive
and Unconfined
Recreation—

Wilderness provides
outstanding opportunities
for solitude or primitive
and unconfined
recreation

What are the trends in outstanding
opportunities for solitude inside
wilderness?

Remoteness from sights and sounds of
people inside the wilderness

Remoteness from occupied and modified
areas outside the wilderness

What are the trends in outstanding
opportunities for primitive and
unconfined recreation inside
wilderness?

Facilities that decrease self-reliant recreation

Management restrictions on visitor behavior




Contents

Introduction ... 1
Purpose and Scope of This Interagency Monitoring Strategy........................... 2
Overview of Wilderness Character ... 4
Why Focus on Wilderness Character? ..............ccccooiiiiiiiiiiiniiicne 4
What Is Wilderness Character? ...........cccooioiiiiiniiiiiiinieciieeeeee 6
Four Qualities of Wilderness Character.............cccccevuviiiiiiiiiiiiiiiieieeeeeeee, 7
Approach to Interagency Wilderness Character Monitoring ........................... 10
“Structured Cafeteria Approach” for Monitoring Trends in
Wilderness Character...........ccccoooiiiiiiiiiiiinicccccce 10
Key Elements of This Approach ............cccceciviiiiiiiiiiniiiiieceeee, 11
Concerns About This Interagency Approach............cccceviiiiiniiincnnne. 13
Process for Improving This Approach Over Time.......c.ccccoceevveeniicnnienncnne 15
Framework for Wilderness Character Monitoring.................c.cccoccovvinnenn. 16
OVEIVIBW ...t 16
Untrammeled QUality .......coooviiiiiiiiiiiiicce e 18
Natural QUAlILY ...oo.veeiieiiieiie e 20
Undeveloped Quality........cccoooiiiiiiiiiiiiii e 21
Solitude or Primitive and Unconfined Quality.........cccoceeriiiiniiiinneannne. 25
Assessing and Reporting Trend in Wilderness Character ................................ 29
Method for Assessing Trend in Wilderness Character............ccccccocueeueenne. 29
Reporting on Trends in Wilderness Character.............ccccccccooeiiiiiinnene. 30
Implementing This Interagency Strategy .............c..ccocceiiiiiiiniiiniiniicee 33
Implications for a GPRA Wilderness Measure...................ccccccocveeniiniienncnnncen. 35
REfEreNCeS .........ccooiiiiiiiiiiiieii e 37
Appendix A—Details About Monitoring the Four Qualities ............................ 41
Appendix B—Process Used to Develop This Interagency Strategy .................. 60
Appendix C—Agency-Specific Implementation Strategies............................... 61

iii



The Authors

Peter Landres is an Ecologist at the Aldo Leopold Wilderness Research Institute,
Rocky Mountain Research Station, U.S. Forest Service, Missoula, Montana. Peter
was the chair of the team that developed this interagency strategy. He holds a Ph.D.
in ecology and biology from Utah State University and a B.S. in natural science
from Lewis and Clark College.

Chris Barns is the DOI Bureau of Land Management Representative to the Arthur
Carhart National Wilderness Training Center, Missoula, Montana. He holds an M.S.
in forestry from the University of Minnesota and a B.A. from Cornell University.

John G. Dennis is Deputy Chief Scientist for the DOI National Park Service.
He earned a B.A. in biology at Dartmouth College, a Ph.D. in botany at Duke
University, and a post-doctoral fellowship at the University of Calgary, Alberta.

Tim Devine is DOI National Park Service Representative to the Arthur Carhart
National Wilderness Training Center, Missoula, Montana. He holds a B.S. in
wildlife management from The Ohio State University and an A.A.S. in recreation
and wildlife management from Hocking Technical College.

Paul Geissler is a Statistician with the DOI U.S. Geological Survey, Status & Trends
of Biological Resources Program, Beltsville, Maryland.

Curtis S. McCasland is Assistant Refuge Manager at the DOI Fish and Wildlife
Service’s Cabeza Prieta National Wildlife Refuge, Ajo, Arizona. He holds a B.S.
in wildlife management from Humboldt State University and a M.S. in Vertebrate
Zoology from the University of Memphis.

Linda Merigliano is Recreation, Wilderness, and Trails Manager for the U.S. Forest
Service, Bridger-Teton National Forest, Jackson, Wyoming. She holds an M.S. in
wildland recreation management from the University of Idaho and a B.S. in natural
resources from Cornell University.

Justin Seastrand was the DOI Bureau of Land Management Outdoor Recreation
Planner, Palm Springs South Coast Field Office, North Palm Springs, California,
while he was a member of this team. Justin is currently Special Uses Coordinator,
U.S. Forest Service Angeles National Forest, Arcadia, California. He holds a B.S. in
geography from the University of Utah.

Ralph Swain is the U.S. Forest Service Rocky Mountain Region Wilderness Program
Manager, Denver, Colorado. He holds a M.S. in recreation resources from Colorado
State University and a B.S. in marketing from the University of Northern Colorado.

Acknowledgments

This document has been years in the making, and was supported in many ways,
both large and small, over this time by the four Federal agencies with administrative
responsibility for wilderness, the U.S. Geological Survey, and the broader
wilderness community. Ultimately, we thank the U.S. Forest Service for supporting
development of their national framework for monitoring wilderness character, from
which we have drawn inspiration and substance for this interagency strategy. In
the near term, we thank the national wilderness program leads and representatives
on the Interagency Wilderness Steering Committee—Peter Mali, Nancy Roeper,
Terry Knupp, and Rick Potts—for their constant support and encouragement for
developing this interagency strategy. We also thank the agencies for supporting
their employees to participate on the Interagency Wilderness Character Monitoring
Team; this interagency strategy would not have been developed were it not for

this support. The chair of this effort is indebted to Steve Boutcher, U.S. Forest
Service wilderness information manager, for his willingness to be a sounding
board and his sage counsel on everything to do with wilderness stewardship and
the agencies. Last, we thank the many people who generously gave their time and
effort reviewing and discussing the various drafts of this interagency strategy. The
criticisms, ideas, and support of these reviewers helped us craft and refine the
overall picture and myriad small details of this interagency strategy. We thank all
these people, who share a passion for wilderness and the enduring benefits it offers
to our society, for helping us in this effort to keep wilderness wild.

iv



Introduction

This document presents an interagency strategy—and the rationale
behind this strategy—to monitor trends in wilderness character across
the National Wilderness Preservation System (NWPS). The Interagency
Wilderness Character Monitoring Team representing the Department of
the Interior (DOI) Bureau of Land Management, DOI Fish and Wildlife
Service, DOI National Park Service, DOI U.S. Geological Survey,

and the U.S. Department of Agriculture Forest Service developed this
strategy. This document also offers suggestions for how each of the four
wilderness management agencies could develop plans to implement this
monitoring. Last, implications are offered for a Government Performance
and Results Act (GPRA) wilderness performance measure that is based
on this interagency strategy.

The primary stewardship mandate of the 1964 Wilderness Act (Public
Law 88-577) is to preserve wilderness character, yet after 44 years, the
four wilderness management agencies lack a consistent definition of wil-
derness character and the means for measuring its loss or preservation or
assessing how stewardship affects it. This interagency strategy provides
a nationally consistent approach to describing and assessing trends in
wilderness character across the full extent of the NWPS.

The two primary agency audiences for this interagency strategy are local
staff who implement agency policies and manage wilderness day-to-day
and regional and national staff who develop agency wilderness policy
and assess its effectiveness. If implemented, the results of this monitor-
ing would provide both audiences the data and information they need to
improve wilderness policy and wilderness stewardship.

This document has been extensively reviewed by wilderness managers
from the four wilderness management agencies (the development and
review process is described in Appendix B), and fulfills the tasks assigned
by the Interagency Wilderness Steering Committee (IWSC) to develop
this interagency monitoring strategy. (The IWSC is a long-standing team
composed of the national wilderness program leads from the four wilder-
ness management agencies, and science representatives from the DOI
National Park Service, U.S. Forest Service, and DOI U.S. Geological
Survey.)

USDA Forest Service RMRS-GTR-212. 2008.



Purpose and Scope of This Interagency Monitoring Strategy

The purpose of this monitoring strategy is to improve wilderness stew-
ardship by providing managers (from field office to Washington Office)
in the four wilderness management agencies with a tool to assess how
wilderness character is changing over time. This monitoring strategy pro-
vides information to help answer two key questions about the outcomes
of wilderness stewardship:

* How is wilderness character changing over time?
*  How do stewardship actions affect trends in wilderness character?

Information from this monitoring is needed by on-the-ground manag-

ers and decision-makers to assess whether stewardship actions for an
individual wilderness are fulfilling the mandate to “preserve wilderness
character.” Information from this monitoring is also needed to inform
program managers and decision makers about the effectiveness of agency
policies to preserve wilderness character. This interagency monitoring
strategy will provide this information based on credible data that are con-
sistently collected and will endure over time as personnel change.

The interagency monitoring strategy presented in this document is
based, in large measure, on the work of a U.S. Forest Service team

(that included representatives from the DOI wilderness agencies) that
produced two key documents: “Monitoring selected conditions related to
wilderness character: A national framework” (Landres and others 2005)
and “Technical guide for monitoring conditions related to wilderness
character” (Landres and others, in press). The Interagency Wilderness
Character Monitoring Team modified the ideas in these two Forest
Service documents in both large and small ways to build a monitoring
strategy that would fit the needs of all four wilderness management
agencies.

Wilderness character is an exceedingly complex and multidimensional
concept, encompassing tangible and intangible, local and national aspects
of wilderness. To create a practical monitoring tool, this interagency
strategy:

* Applies to areas that are designated by Congress as wilderness;

» offers a description of wilderness character for the purposes of this
monitoring—this description is not intended to be all encompassing;

* Focuses on four qualities of wilderness derived from the Definition
of Wilderness, Section 2(¢c), in the 1964 Wilderness Act, which are
directly tied to wilderness character, and not on other qualities of
wilderness;

*  Monitors tangible wilderness conditions that indicate how these four
qualities of wilderness are changing over time within a wilderness,
and does not monitor the intangible aspects of wilderness, the quality
of visitor experiences, or site-specific resources of concern; and

*  Assesses whether wilderness character and its four qualities are
improving, stable, or degrading over time at the scale of an entire
wilderness. This monitoring does not compare wilderness character
from one wilderness to another or develop a numerical index of wil-
derness character that could be used for such purposes.

USDA Forest Service RMRS-GTR-212. 2008.



Table 2. Units and acres of designated wilderness within each of the four wilderness management agencies.
There are 702 wildernesses within the NWPS.

Number of Number of Percent of
. . . Percent of total
wilderness units wilderness acres . NWPS acres
Agency g S agency acreage that is cer
within each within each ; ! 5 within each
12 ) designated wilderness )
agency" agency agency
DOI Bureau
of Land 189 7,796,837 2 7
Management
DOl Fish and
Wildlife Service 71 20,730,602 22 19
DOI National 56 43,536,647 56 41
Park Service
USDA Forest 418 35,372,522 19 33
Service

'Source: http://wilderness.net, accessed February 5, 2008.
*Total number of wilderness units in this table is greater than 702 because 32 units are shared among the four wilderness

management agencies.
3Source: Congressional Research Service 2004 report to Congress “Federal Land Management Agencies: Background on Lands

and Resource Management” available from http:/digital.library.unt.edu/govdocs/crs/permalink/meta-crs-6017:1.

USDA Forest Service RMRS-GTR-212. 2008.

The geographic scope of this monitoring is the entire NWPS because

it applies to all designated wilderness. This is a significant amount of
land nationwide and a significant amount of the land portfolio of the
four agencies with responsibility for wilderness stewardship (table 2).
Together, these four agencies administer nearly 107.5 million acres of
Federal land that is designated as wilderness, about 17 percent of all the

land managed by these four agencies.




Overview of Wilderness Character

Despite the mandate of the 1964 Wilderness Act to preserve wilderness
character, the four wilderness management agencies lack a consistent
definition of wilderness character and the tools to evaluate how it is
changing over time. Although several programs currently monitor some
of the specific resources within wilderness, the most critical need is to
synthesize this and other monitoring data into a coherent understand-
ing of what makes wilderness unique among all other Federal lands—its
wilderness character.

Why Focus on Wilderness Character?

Focusing on wilderness character would help managers comply with law,
fulfill agency policy, and improve wilderness stewardship.

Comply With Law

The Statement of Policy, Section 2(a), in the 1964 Wilderness Act states
that wilderness areas “shall be administered for the use and enjoyment
of the American people in such manner as will leave them unimpaired
for future use and enjoyment as wilderness, and so as to provide for the
protection of these areas, the preservation of their wilderness character”
(emphasis added). Rohlf and Honnold (1988) and McCloskey (1999)
assert that the statement “... each agency administering any area desig-
nated as wilderness shall be responsible for preserving the wilderness
character of the area” (Section 4(b), Use of Wilderness Areas) gives the
primary management direction for wilderness. Section 4(b) also states
that even when the agency administers the area for other purposes, the
agency must also “preserve its wilderness character.” The Congressional
Record (U.S. Congress 1983) supports this assertion, stating “The over-
riding principle guiding management of all wilderness areas, regardless
of which agency administers them, is the Wilderness Act (section 4[b])
mandate to preserve their wilderness character.”

The 1993 Government Performance and Results Act requires Federal
agencies to demonstrate accountability “by providing ... information
about program results and service quality.” Wilderness character moni-
toring provides such information about agency decisions and actions to
“preserve wilderness character.”

Fulfill Agency Policy

Wilderness policies from all four agencies directly address the need for
preserving wilderness character (table 3). The intent of these policies is
to prevent the degradation of wilderness character from its condition or
state at the time the area was designated as wilderness.

Improve Wilderness Stewardship

Before the Wilderness Act was enacted, Howard Zahniser, principal au-
thor of the Act, stated that “in all concern with wilderness, the first safety
must be for the wilderness character itself” (Zahniser 1961). Today,
many wilderness field and program managers perceive steady erosion

in wilderness character caused by widespread threats (Cole 2002; Cole

USDA Forest Service RMRS-GTR-212. 2008.



Table 3. Policy statements from each agency about wilderness character, with emphasis added.

Wildlife Service

8. Wilderness Area Management,
8.8 Administrative Guidelines,
1986

Agency Policy reference Policy statement
DOI Bureau 43 CFR Part 6300 (Federal Register, | 1. Background. “Unless Congress specifies otherwise, BLM
of Land Vol. 65, No. 241, page 78358, must ensure the preservation of wilderness character in
Management December 14, 2000) managing all activities conducted within wilderness areas.”
Manual 8560 — Management of 02. Objectives. “The Bureau administers wilderness for
Designated Wilderness Areas, such other purposes for which it may have been established
Release 8-22, April 27, 1983 as also to preserve its wilderness character...”
06. Policy. A. “Wilderness areas are managed so as to
preserve their wilderness character...”
DOl Fish and Habitat Management 6 RM A. “Motorized equipment may be used in special

circumstances if it is the minimum tool necessary to
accomplish a task safely and without long term impairment
of the area’s wilderness character.”

C. “In Alaska, previously existing public use cabins may
continue to be used and may be maintained or replaced
subject to restrictions necessary to preserve the wilderness
character of the area.”

L. “In Alaska, ANILCA authorizes the use of temporary
campsites, tent platforms, shelters and other temporary
facilities related to the authorized taking of fish and

wildlife if they are not detrimental to the refuge purposes or
wilderness character of the affected area.”

DOI National
Park Service

2006 Management Policies,
Chapter 6: Wilderness Preservation
and Management

6.1 General Statement. “The purpose of wilderness in
the national parks includes the preservation of wilderness
character and wilderness resources in an unimpaired
condition...”

6.3 Wilderness Resource Management, 6.3.1 General
Policy. “In addition to managing these areas for the
preservation of the physical wilderness resources, planning
for these areas must ensure that the wilderness character is
likewise preserved.”

USDA Forest
Service

Chapter 2320—Wilderness
Management, June 21, 1990

2320.2—Objectives, 4. “Protect and perpetuate wilderness
character...”

2323.14—Visitor Management. “Plan and manage public
use of wilderness in such a manner that preserves the
wilderness character of the area.”

and Landres 1996; Hendee and Dawson 2001; Landres and others 1998).
There have been repeated calls for monitoring to provide information
needed for improving wilderness stewardship (for example, Government
Accounting Office 1989). In 1999, the four agencies requested the
Pinchot Institute for Conservation to create a blue-ribbon panel to offer
recommendations for improving wilderness stewardship. This panel of-
fered four key recommendations, including one that recommended the
agencies “devise monitoring and evaluation systems to ensure that we
know how well wildernesses are being stewarded, especially in the con-
text of a system of wilderness” (Pinchot Institute for Conservation 2001).

USDA Forest Service RMRS-GTR-212. 2008.




Focusing on wilderness character links on-the-ground wilderness
conditions to the mandates of the Wilderness Act and agency policy to
“preserve wilderness character,” helping to:

¢ Understand how stewardship decisions influence trends in wilderness
character;

* Improve agency defensibility in legal questions regarding “preserva-
tion of wilderness character”;

»  Establish priorities for stewardship actions that show the most prom-
ise to improve the trend in wilderness character; and

*  Provide a powerful communication tool to easily convey whether or
not the agency is preserving wilderness character.

What Is Wilderness Character?

The 1964 Wilderness Act doesn’t define wilderness character and the
congressional committees that debated the Wilderness Act did not discuss
the meaning of wilderness character (Scott 2002). The Forest Service’s
national framework for monitoring wilderness character (Landres and
others 2005) identified three mutually reinforcing societal ideals integral
to the historical purpose of wilderness and to understanding wilderness
character:

* Natural environments relatively free from modern human manipula-
tion and impacts;

* Personal experiences in natural environments that are relatively free
from the encumbrances and signs of modern society; and

e Symbolic meanings of humility, restraint, and interdependence in
how individuals and society view their relationship to nature.

Wilderness character may be described as the combination of biophysi-
cal, experiential, and symbolic ideals that distinguishes wilderness from
other lands. These ideals combine to form a complex and subtle set of
relationships among the land, its management, its users, and the mean-
ings people associate with wilderness. In total, these relationships and
meanings are described as “wilderness character.”

Zahniser (1956) wrote that “to know the wilderness is to know a
profound humility, to recognize one’s littleness, to sense dependence

and interdependence, indebtedness, and responsibility.” This and other
writings of Zahniser strongly reinforce the idea that, fundamentally,
wilderness character is the capacity of an area to elicit humility, awaken a
sense of relationship and interconnectedness with the community of life,
and evoke a feeling of restraint and obligation toward nature.

Wilderness Character Is Unique for Each Wilderness

Congress determines the state of wilderness character at the time an area
is designated as wilderness, so every wilderness is unique in its combina-
tion of legislative and administrative direction and social and biophysical
settings. For example, the character of a wilderness close to an urban
area is likely to have more visitors, air pollutants, and sights and sounds
of modern civilization than the character of a wilderness that is far from

USDA Forest Service RMRS-GTR-212. 2008.



an urban area. Regardless, the agency’s management responsibility is to
preserve the wilderness character of each area from further degradation.
The legislative history of a wilderness may inform managers about why
Congress designated that area and the special values or special features,
purposes, and places within it (Meyer 2000).

This uniqueness means that change in wilderness character can only

be understood in the context of a particular area and that it cannot be
compared from one wilderness to another. Also, there can be no national
numerical standard regarding wilderness character other than agency
policy to preserve wilderness character relative to the time the area was
designated as wilderness.

Four Qualities of Wilderness Character

Congressional intent for the meaning of wilderness character is expressed
in the Definition of Wilderness, Section 2(c) of the 1964 Wilderness Act
(McCloskey 1999; Rohlf and Honnold 1988; Scott 2002). The Forest
Service national framework (Landres and others 2005) applied this legal
definition to identify four tangible qualities of wilderness that make the
idealized description of wilderness character relevant and practical to
wilderness stewardship:

»  Untrammeled—The Wilderness Act states that wilderness is “an
area where the earth and its community of life are untrammeled by
man,” and “generally appears to have been affected primarily by
the forces of nature.” In short, wilderness is essentially unhindered
and free from modern human control or manipulation. This quality
is degraded by modern human activities or actions that control or
manipulate the components or processes of ecological systems inside
the wilderness.

*  Natural—The Wilderness Act states that wilderness is “protected
and managed so as to preserve its natural conditions.” In short,
wilderness ecological systems are substantially free from the effects
of modern civilization. This quality is degraded by intended or unin-
tended effects of modern people on the ecological systems inside the
wilderness since the area was designated.

*  Undeveloped—The Wilderness Act states that wilderness is “an area
of undeveloped Federal land retaining its primeval character and
influence, without permanent improvements or human habitation,”
“where man himself is a visitor who does not remain” and “with the
imprint of man’s work substantially unnoticeable.” This quality is
degraded by the presence of structures, installations, habitations, and
by the use of motor vehicles, motorized equipment, or mechanical
transport that increases people’s ability to occupy or modify the
environment.

»  Solitude or a primitive and unconfined type of recreation—The
Wilderness Act states that wilderness has “outstanding opportunities
for solitude or a primitive and unconfined type of recreation.” This
quality is about the opportunity for people to experience wilderness;
it is not directly about visitor experiences per se. This quality is
degraded by settings that reduce these opportunities, such as visitor

USDA Forest Service RMRS-GTR-212. 2008.



encounters, signs of modern civilization, recreation facilities, and
management restrictions on visitor behavior.

Federal agencies must implement laws in their entirety, not just selected
sentences, and this influenced our interpretation of these four qualities.
For example, we use the word “essentially” in our interpretation of the
untrammeled quality to state, in the strongest terms we could, the impor-
tance of wilderness not being manipulated while acknowledging several
qualifying words that occur in the legal definition of wilderness.

These four qualities together comprise an approximation of wilderness
character for wilderness planning, stewardship, and monitoring. For

the purpose of this interagency monitoring strategy, all four qualities
are equally important and none is held in higher or lower regard than
the others. A detailed discussion of the historical and scientific sup-

port and specific concerns for each of the four qualities is provided in
the Forest Service national framework (Landres and others 2005) and
Technical Guide (Landres and others, in press) and is summarized in the
Framework for Wilderness Character Monitoring section.

These Four Qualities Apply to All Wildernesses

These four qualities apply to all designated wilderness areas—regardless
of size, location, administering agency, or other unique place-specific
attributes—because they are based on the legal definition of wilderness
and every wilderness law includes specific language that ties it to this
definition (Hendee and Dawson 2002; Landres 2003). While individual
wilderness laws may include specific exceptions or special provisions
that apply to the uses and values of particular areas, no Federal legisla-
tion changes the 1964 Act’s Section 2(c) Definition of Wilderness, and
no legislation changes the management responsibility of Section 4(b) for
“preserving the wilderness character of the area.”

Wilderness Character Is More Than These Four Qualities

In addition to the four tangible qualities related to wilderness character
used in this interagency strategy, there are also important intangible
aspects of wilderness character that would be difficult or even impos-
sible to quantify or monitor. These intangible aspects are diverse and
include the scenic beauty and immensity of an area and the opportunity
for self-discovery, self-reliance, and challenge that comes from wilder-
ness settings. These intangible aspects are important contributors to the
inspirational and psychological benefits that many people experience in
wilderness (Putney and Harmon 2003; Roggenbuck and Driver 2000;
Schroeder 2007). These intangible aspects of wilderness character could
be added to this interagency strategy as research develops practical moni-
toring indicators.

Decisions and Actions May Preserve or Degrade These Four
Qualities

Wilderness character may be either preserved or degraded by the actions
or inactions of managers. For example, the choices to not use a chain
saw, build a footbridge across a stream, or suppress a naturally ignited
fire may preserve certain qualities of wilderness character. In contrast,
other management actions, such as requiring visitors to use designated
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campsites or authorizing administrative use of motorized equipment and
mechanical transportation, may diminish certain qualities of wilderness
character.

The challenge of wilderness stewardship, however, is that decisions and
actions taken to protect one aspect of wilderness character may diminish
another aspect. For example, a bridge built to protect a stream bank from
erosion caused by people or horses crossing the stream may also dimin-
ish the opportunity for people to experience the challenge of crossing a
stream. Similarly, the required use of designated campsites to prevent the
proliferation of sites and associated impacts on soil and vegetation may
also diminish the opportunity for unconfined recreation and the sense of
freedom from the constraints of regulation. In addition, the accumulated
result of seemingly small decisions and actions may cause a significant
gain or loss of wilderness character over time. Because of this complex-
ity, preserving wilderness character requires that managers approach
wilderness stewardship with humility, respect, and restraint.
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Approach to Interagency Wilderness Character Monitoring

The overall approach of this interagency monitoring strategy is for each
wilderness to: 1) choose a set of measures that are relevant, cost-effec-
tive, and tied to preserving wilderness character, 2) periodically collect
data to assess trend in these measures, and 3) use these trends to assess
and report on the trend in wilderness character. Each agency would then
compile these trends from each wilderness to assess broad scale agency
performance in preserving wilderness character. Similarly, data from
each agency would be compiled to assess performance in preserving wil-
derness character across the National Wilderness Preservation System.

“Structured Cafeteria Approach” for Monitoring Trends in Wilderness
Character

Trends in wilderness character would be monitored in the four wilderness
management agencies using a “structured cafeteria approach.” In general,
a cafeteria approach allows the user to select one option from among
several that are offered. The structured cafeteria approach in this strategy
requires the four agencies to use the same organizational framework and
methods for assessing trend in wilderness character, and each would then
select at least one measure to assess the trend in every indicator. This
approach allows each agency to select measures that best fit its needs and
capabilities, as long as the measure is appropriate and relevant to assess-
ing trend in the indicator.

This approach balances national and local needs for monitoring by al-
lowing each agency to select measures that are locally relevant, and then
compiling just the trend (improving, stable, or degrading) for regional or
national reporting. Local relevance is crucial for successful implemen-
tation—this monitoring must not satisfy national needs at the expense
of local utility. Such agency flexibility is essential for this interagency
strategy because the data that are currently available to all four agencies
(for example, size of the wilderness) would not allow any wilderness to
meaningfully assess trend in wilderness character.

Even though the structured cafeteria approach allows needed interagency
and local flexibility, this approach can also be abused. Significant
concerns with this approach are that: 1) meaningless measures may

be selected, 2) particular measures may be selected to show a desired
outcome, and 3) the set of measures that are selected may not add up

to a coherent or viable assessment of trend in wilderness character. To
prevent these problems, we recommend that each agency charter a team
with the responsibility for reviewing all measures that are selected for
this monitoring, and rejecting those found to be inappropriate or inad-
equate (see the Process for Improving This Approach Over Time section
for additional tasks for these teams). In addition, all agencies would be
required to report on trends in all four qualities, monitoring questions,
and indicators, thereby providing a consistent and coherent assess-
ment across the NWPS (see the Framework for Wilderness Character
Monitoring section).

USDA Forest Service RMRS-GTR-212. 2008.



Key Elements of This Approach

The general elements of this approach are described below. Specific as-
pects of this approach related to the selection of indicators and measures
are not discussed here but in the Framework for Wilderness Character
Monitoring section.

Trends in Wilderness Character Would Be Monitored in Every
Wilderness

Trends in wilderness character would be assessed for every wilderness
within the NWPS because the Wilderness Act mandates preserving
wilderness character in every wilderness. Assessing trends in every
wilderness informs local management and provides a more accurate
assessment of national trends than would be possible by collecting data
from a sample of wildernesses. Each agency would be responsible for
developing its own protocols for collecting the data, but communication
among the agencies is necessary to ensure that trends could be compiled
across the NWPS.

Baseline for Evaluating Change Is the Time of Wilderness
Designation or the First Time This Monitoring Is Conducted

Baseline conditions provide the reference point against which change
over time is measured and evaluated. Ideally, this baseline is documented
at the time a wilderness is designated. For wildernesses that have already
been designated, appropriate historical data, if available, should be used
to describe the baseline condition retrospectively. However, few existing
wildernesses actually have this information. Therefore, baseline condi-
tion would most likely be documented from the first time this monitoring
is implemented, even though such a description would not give an
accurate picture of how the wilderness has changed since the time of
designation.

Baseline conditions are simply the beginning point for tracking trends
and do not imply that these conditions are “good,” “bad,” or “desired.”
For example, at the time of designation a wilderness may have existing
roads, and these roads would be part of the baseline condition of this
wilderness. Monitoring would show how the undeveloped quality of
wilderness stays the same if the roads are not removed or improves if
these roads are removed. Baseline conditions are the starting point for
tracking change over time. Local interpretation is crucial for evaluating
the relevance of this change in its historical and legislative context.

This Monitoring Would Report Trends from Each Wilderness for
Compilation Nationwide

Each wilderness would report trend in wilderness character, as well as
trend in each of the four qualities, monitoring questions, and indicators
(described in the Framework for Wilderness Character Monitoring sec-
tion) for compilation and upward reporting. Data would be collected only
for the measure and input into agency database systems—all subsequent
assessments of trend are based on simple consolidation rules described in
the Assessing Trend in Wilderness Character section.
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National Trends in Wilderness Character Would be Reported
Every 5 Years

A national interagency report on trends in wilderness character across
the NWPS would be produced every 5 years, with interim reports pos-
sible to sustain agency and public interest. To facilitate on-the-ground
stewardship decisions and actions, each measure would be monitored
as frequently as appropriate to identify trends. For example, agency use
of motorized equipment would appropriately be monitored annually,
whereas active grazing allotments might appropriately be monitored
every 5 years.

No New National Standard for Wilderness Character Would Be
Developed

The Wilderness Act requires that wilderness character be preserved rela-
tive to the time the area was designated as wilderness. Consequently,
the standard for each wilderness under this monitoring framework is
that wilderness character in each wilderness be “stable” or “improving.”
However, because of the uniqueness of wilderness character in each
wilderness, no national standards for the measured values of wilderness
character would be developed as part of this monitoring strategy—such
standards could only be developed through local planning processes.

Measures That Are Relevant to Wilderness Character Would Be
Monitored Regardless of Managerial Jurisdiction

In some cases, measures are recommended that are not directly under the
management jurisdiction of the agency because they are nonetheless an
important part of wilderness character. For example, night sky visibility,
air quality, and global climate change are all affected by many things
that are beyond direct management control (as well as some that are
under management control), but they nonetheless have a big impact on
the social and ecological aspects of wilderness character. Such measures
also demonstrate the use of wilderness as a benchmark for assessing
future changes. If this monitoring were implemented, the accompany-
ing narrative would allow discussion of how such measures are outside
managerial control or jurisdiction, and that they would not be included
with the GPRA performance measures.

Wildernesses Character From Different Wildernesses Would Not Be
Compared

Wilderness character in a particular wilderness cannot and will not be
compared to that of another wilderness under this monitoring strategy.
Each wilderness is unique in its legislative and administrative direc-
tion, and in its social and biophysical setting, so comparing wilderness
character among different wilderness is inappropriate. For example,

a wilderness with legislative provisions that allow motor vehicles for
subsistence use or to manage wildlife would be expected to have more
motor vehicle uses tracked under the undeveloped quality compared to

a wilderness that has no such legislative provision. The different amount
of motor vehicle use among different wildernesses is not relevant. What
is important is whether motorized use is decreasing, stable, or increasing
over time in a particular wilderness.
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While wilderness character would not be compared among wilder-
nesses, trends in wilderness character (improving, stable, or degrading)
would be compared and compiled across different wildernesses because
these trends are derived in a nationally consistent manner—from this
interagency strategy—and are independent of special provisions or other
unique aspects of a wilderness. For example, the percentage of wilder-
nesses with degrading trends could be compared across different regions
to assess regional differences in policy implementation.

This Interagency Strategy Supports But Is Not a Substitute for
Minimum Requirements or National Environmental Policy Act
Analyses

The definition of wilderness character and the four qualities discussed

in this interagency strategy may help management staff organize assess-
ments on the effects of proposed projects. Such organization may be a
useful foundation for Minimum Requirements or National Environmental
Policy Act analyses but is not a substitute for either of these. This moni-
toring may be of further use to track how decisions resulting from these
assessments affect wilderness character through time.

Concerns About This Interagency Approach

There are several potential concerns about using this interagency strategy
to monitor trends in wilderness character. These concerns include:

» Insufficient resources—There is limited funding and staff to imple-
ment such monitoring, especially because it is a new initiative. To
address this concern, several data sources with varying levels of
accuracy and cost are described for each measure. Each agency (and
potentially each wilderness) may choose the data source that is ap-
propriate for their needs and circumstances. In addition, each agency
(and potentially each wilderness) may choose a measure based on
current or expected data availability.

»  Differing data needs among agencies—While each of the four wil-
derness management agencies have some common data needs, they
also have differing data needs as well as different wilderness policies
and traditions. To address this concern, each agency (and potentially
each wilderness) may choose a measure for each indicator that is
directly relevant to that agency.

»  Differing monitoring systems among agencies—FEach of the four
wilderness management agencies currently have widely differing
systems for monitoring, data management, data use, and reporting.
To address this concern, each wilderness would report only the trend
(improving, stable, or degrading) in wilderness character, the four
qualities, and each monitor question and indicator. The trend and
status of the measure is of use only to the local wilderness and is not
reported or compiled to assess broad scale trends. If the decision is
made to implement this monitoring strategy across the agencies, then
new data storage, management, and reporting systems would need to
be developed to allow compiling these trends.

»  Sinking to the lowest common denominator—In any such effort, the
tendency is to monitor only those wilderness attributes or conditions
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that are common to all four wilderness management agencies.
However, the only data that are likely common is the number of
acres in a wilderness, and this is clearly insufficient for monitoring
trends in wilderness character. To address this concern, the structured
cafeteria approach recommended in this interagency strategy requires
that each wilderness choose at least one measure for each of the
indicators, ensuring reporting of trends in the indicators, monitoring
questions, qualities, and overall trend in wilderness character.

*  Comparing wildernesses—As already discussed, wilderness charac-
ter is unique to each wilderness and shouldn’t be compared across
different wildernesses. But if this monitoring were implemented, it
would be easier for some people to make these comparisons even
though it is inappropriate to do so. To address this concern, this
document clearly states that this is inappropriate and discusses why
wilderness character cannot be compared from one wilderness to
another.

*  Oversimplifying—There are three related concerns about oversim-
plifying wilderness character. First, developing a single assessment
of trends in wilderness character for an entire wilderness requires
that very different and complex elements be combined, and some of
these elements may be inversely related. Second, different elements
change at different rates or they may represent differing wilderness
aspects. Combining these elements may obscure changes or trends
that are important for the local manager to understand. Third, focus-
ing on just these four qualities of wilderness may allow managers
and others to ignore important experiential, symbolic, and intangible
aspects of wilderness character (Moore 2007; Putney and Harmon
2003; Schroeder 2007). These other aspects of wilderness are just as
important as the tangible ones even though they are much harder to
quantify and measure. To address this concern, this document clearly
states the need for users of this monitoring information to be aware
of these oversimplifying limitations. In addition, a narrative from the
wilderness manager would accompany the trend report, providing
richer information to understand and interpret the trends.

*  Reductionism—Splitting the legislative definition of wilderness into
four relatively distinct and tangible qualities imposes reduction-
istic thinking on the fundamentally holistic concept of wilderness
character. One problem with this reductionism is that a particular
action may be associated with either a positive or negative outcome
depending on the particular quality from which the action is viewed.
For example, to protect the “natural” quality, a bridge may be built
to reduce resource damage (such as increased sediment in the stream
associated with people and horses crossing a stream). However, this
bridge then reduces the “solitude or a primitive and unconfined”
quality because the personal discovery and challenge of crossing the
stream is diminished. To address this concern, this interagency strat-
egy clearly states the need for users of this monitoring information
to be aware of the problems of reductionism, and the accompanying
narrative would allow discussion and interpretation to address this
concern.

It is important to recognize that even though the goal is to monitor trends
in wilderness character, this interagency strategy can only assess selected
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indicators of wilderness character. Further, because many of these indica-
tors are only coarse estimators of the wilderness attribute of interest,
change in the indicators should be viewed as a “red flag” that prompts
closer scrutiny about what is going on. Despite these concerns, this
interagency strategy provides a more solid foundation to tie wilderness
stewardship to the legislative direction of the Wilderness Act than has
ever existed before.

Process for Improving This Approach Over Time

Monitoring trends in wilderness character has never been attempted
before so it is important to recognize that improving the approach recom-
mended here would be necessary. To ensure credibility and continual
improvement over time, this process must be open to input from the
agencies, wilderness managers, scientists, and public to reflect lessons
learned during implementation as well as new thinking about wilderness
character. Similarly, the outcomes of this process need to be openly com-
municated. Both the interagency aspects of this approach, as well as its
usefulness to wilderness stewardship, would be evaluated.

A two-step improvement process is recommended. The first step would
be a periodic review conducted by a team chartered within each agency.
Each team would review the agency’s accomplishments in implementing
this monitoring, solicit input from users, assess relevance of the measures
used, and review the availability of new data sources and applicable
research. This periodic review would allow each wilderness and agency
to update and improve the measures used in assessing trend in wilderness
character. The second step would be a major review conducted at a meet-
ing of all the agency teams and would occur after the 5-year interagency
reporting on trends in wilderness character. This 5-year review would:

* solicit, compile, and organize input from users;

» assess the relevance and effectiveness of all the specific components
of this monitoring (see the Framework for Wilderness Character
Monitoring section for a description of these components);

» assess the effectiveness of data storage, analysis, and synthesis tech-
niques; and

» assess the effectiveness of reporting and use of this monitoring infor-
mation by line officers and staff.
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Framework for Wilderness Character Monitoring

Overview

This interagency monitoring Framework is based on hierarchically
dividing wilderness character into successively finer elements. These ele-
ments, starting from wilderness character, are:

Qualities—primary elements of wilderness character that link
directly to the statutory language of the 1964 Wilderness Act. In

this Framework, all four qualities are necessary to assess trends in
wilderness character and each wilderness would be required to report
the trend for each quality.

Monitoring questions—major elements under each quality that are
significantly different from one another. Monitoring questions frame
this monitoring to answer particular management questions. In this
context, monitoring questions are similar to monitoring goals. Each
wilderness and agency would be responsible for reporting on the
trend for all eight monitoring questions.

Indicators—distinct and important elements within each monitoring
question. In nearly all cases, there is more than one indicator under a
monitoring question. Each wilderness and agency would be respon-
sible for reporting on the trend for all 13 indicators.

Measures—a specific aspect of wilderness on which data are col-
lected to assess trend of an indicator. In nearly all cases, there is
more than one measure to provide each agency (and potentially

each wilderness within an agency) a range of options for assessing
trend in the indicator. Some of these measures are more accurate

and precise but costly, while others are less accurate and precise but
easier and less expensive to monitor. For example, under the indica-
tor “Remoteness from sights and sounds of people inside wilderness”
(see page 28 table 7), the measure “amount of visitor use” requires
substantial effort and cost but is fairly precise. On the other hand,

the measure “area of wilderness affected by access or travel routes”
is fairly easy to compute in a Geographic Information System, but

is not very precise because it doesn’t assess the number of people
inside the wilderness. This range of measures allows different agen-
cies and wildernesses to choose the measure(s) that are relevant and
practical. We recommend monitoring all the measures for which data
are available to give the most accurate assessment possible and, if
two or more measures are monitored, that they be equally weighted
to prevent giving a biased trend in the indicator.

For a few measures, the use of an “index” is recommended. In these
cases, several attributes are considered simultaneously to assess trend
and the different attributes may be weighted differently. For example,
the index of physical development would combine the type and
number of structures. Developing an index typically requires subjec-
tive judgments about the types of attributes to include, their relative
weighting (for example, a dam has more impact than an outhouse),
and how they would be mathematically combined. In the detailed
descriptions of the measures given in Appendix A, only the types of
attributes are suggested—if this interagency strategy is implemented,
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each agency would need to develop these indexes based on their data
capabilities and needs.

Each measure is used only once, under the quality that was deemed
most relevant given the broad interagency perspective of this moni-
toring strategy. This approach avoids problems of double-counting
some measures and the bias this would introduce. However, some
measures are clearly relevant to more than one quality. Agency
provided system trails, shelters, and toilets, for example, are relevant
to both the undeveloped quality and the solitude or primitive and
unconfined recreation quality. In such cases, different agencies
(and different wildernesses if allowed by their home agency) may
assign the measure to a different quality than what is presented in
this framework. These differences are not nearly as important as
consistency over time within an agency or wilderness because this
monitoring strategy is based on assessing how wilderness character
is changing only within a single wilderness.

If none of the recommended measures under a particular indicator
are relevant to an agency or wilderness, other measures may be

used or developed as long as the rationale is made clear for how the
new measure is relevant to the indicator and how it is measurable,
credible, and repeatable. For example, a wilderness may develop a
measure that is relevant for assessing place-based aspects or other
special features. We recommend that a wilderness character monitor-
ing team within each agency be tasked to approve the use of such
measures and communicate this use with the other wilderness man-
agement agencies.

Several data sources are given for every measure, again, to reflect dif-
ferent capabilities and needs of the different agencies. Each of these
different data sources poses a different concern about the quantity and
quality of the data and the ability to collect the data in a consistent way
over time. To help offset these concerns, a narrative about the methods
used and data adequacy (composed of data quantity and data quality)
would accompany the data to allow future assessment of trends and use
of the information (see the Narrative About the Trend in Wilderness
Character section). An approach to assessing and recording data adequa-
cy is developed in the Technical Guide (Landres and others, in press).
Depending on the indicator and measure, these data sources are:

*  Agency data systems—The agency routinely collects these data and
stores them in a database or other computer application that is acces-
sible to all field offices within the agency.

*  Local data entry by resource specialists—Local agency resource spe-
cialists could use a variety of sources for data, including local office
records, data from other resource specialists, professional judgment,
or other sources as appropriate.

*  Record cards from staff and volunteers—Staff or volunteers would
be trained to record specific types of data. This data source may
not be as rigorous as the others, and would strongly depend on the
amount of effort and expertise used to collect the data.

* National data sets—Data can be downloaded without charge from a
central access point by personnel in the four wilderness management
agencies. Within this interagency monitoring strategy, 10 measures
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(out of a possible 37) rely on such national data sets. For example, air
quality data can be downloaded from EPA and other select websites,
departure from natural fire regime downloaded from the LANDFIRE
website, and night sky visibility downloaded from the Dark Sky
Society website. If this interagency strategy is implemented, we
recommend that a central data manager pull these national data and
make them available to the four wilderness management agencies.
Such centralized staff would significantly increase cost efficiency
and decrease the workload on local staff.

This hierarchical set of qualities, monitoring questions, indicators, and
measures allows national assessment of trends while still allowing flex-
ibility for individual agencies and wildernesses to monitor the specific
elements of wilderness character most meaningful to them. The set of
recommended indicators and measures was chosen because they are
relevant and would maximize cost-efficiency and minimize workforce
impacts.

Within a single wilderness, change over the monitoring period in each
measure is assessed as “improving,” “stable,” or “degrading.” Each wil-
derness then consolidates these trends using consistent rules (explained
in the Assessing Trends in Wilderness Character section) to assess trend
in the indicator. Indicator trends are similarly compiled to assess trend in
the monitoring question and quality, and ultimately to assess the trend in
wilderness character.

It is crucial to understand that in this approach data are collected for
the measure only, and all subsequent assessments of trend are based
on simple consolidation rules. By using this assessment system consis-
tently, trends across individual wildernesses can be compiled to assess
the percent of wildernesses in which wilderness character is preserved
or degrading across an agency or region or the National Wilderness
Preservation System.

Untrammeled Quality

Section 2(c) of the Wilderness Act states that wilderness is “hereby
recognized as an area where the earth and its community of life are un-
trammeled by man.” The word “untrammeled” is rarely used in ordinary
conversation, but Howard Zahniser, the primary author of the Wilderness
Act, used untrammeled as a key word in the definition of wilderness.

Since passage of the Act, the word untrammeled and its meaning for
wilderness stewardship have been discussed at length (for example,
Aplet 1999, Scott 2002). Untrammeled means “allowed to run free”
(American Heritage Dictionary 1992). Synonyms for untrammeled in-
clude unrestrained, unmanipulated, unrestricted, unhindered, unimpeded,
unencumbered, self-willed, and wild.

Zahniser (1963) noted that the inspiration for wilderness preservation
“is to use ‘skill, judgment, and ecologic sensitivity’ for the protection
of some areas within which natural forces may operate without man’s
management and manipulation.” Wilderness is very different from other
Federal lands in that legislation dictates not only the goals of steward-
ship, but how management is to be approached—with humility and with
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an eye toward not interfering with nature and not manipulating the land
and its community of life. Furthering this notion, Lucas (1973) comment-
ed, “If ecological processes operate essentially uncontrolled within the
Wilderness frame of reference, the results, whatever they might be, are
desirable by definition. The object is not to stop change, nor to recreate
conditions as of some arbitrary historical date, nor to strive for favorable
change in big game populations or in scenic vistas. The object is to let
nature ‘roll the dice’ and accept the results with interest and scientific
curiosity.” More recently, Nash (2004) noted that “Restraint is at the core
of the new valuation of wilderness as a moral resource. When we protect
wilderness we deliberately withhold our power to change the landscape.”

Actions that intentionally manipulate or control ecological systems inside
wilderness degrade the untrammeled quality of wilderness character,
even though they may be taken to restore natural conditions or for other
purposes. For example, wilderness is manipulated and the untrammeled
quality of wilderness character is diminished when naturally ignited
fires are suppressed inside wilderness, dams are built that impede natural
water flow, or selected animals or plants are removed. Wilderness is also
manipulated when restoration actions remove trees and fuels that have
accumulated because of fire suppression, herbicides are used to control
certain plants, or wildlife populations are manipulated by actions that
provide food or water. This concept of trammeling applies to all ma-
nipulation since the time of wilderness designation but does not apply to
manipulations that occurred prior to wilderness designation, such as the
use of fire by native people to promote game habitat, because the man-
dates of the Wilderness Act don’t apply prior to designation.

Unlike management on any other Federal land, wilderness legislation
directs the managing agency to scrutinize its actions and minimize con-
trol or interference with plants, animals, soils, water bodies, and natural
processes. Prominence of “untrammeled” in the Wilderness Act distin-
guishes the untrammeled quality from the natural quality, although the
two are clearly linked. In essence, the untrammeled quality monitors ac-
tions that intentionally manipulate or control ecological systems, whereas
the natural quality monitors the intentional and unintentional effects from
actions taken inside wilderness as well as from external forces on these
systems. Separating actions from effects offers clearer understanding of
trends in actions compared to trends in effects, permitting more effective
analysis and use of the information to improve wilderness stewardship.

Monitoring Framework for This Quality

The untrammeled quality is degraded by modern human actions that
intentionally control or manipulate the components or processes of
ecological systems inside the wilderness (table 4). The Forest Service
Technical Guide (Landres and others, in press) defines “actions” and
offers detailed protocols for using actions as a measure. A detailed
discussion of the monitoring questions, indicators, measures, and data
sources for the untrammeled quality is in Appendix A.
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Table 4. Recommended monitoring framework for the untrammeled quality.

Quality Monitoring question Indicator Measure Data sources
Untrammeled - What are the trends in | Actions authorized | Number of Agency data systems (if
Wilderness is actions that control or | by the Federal actions to manage available)
essentially unhindered | manipulate the “earth | land manager plants, animals, Local data entry by
and free from modern | and its community that manipulate pathogens, soil, resource specialists
human control or of life” inside the biophysical water, or fire Minimum Requirements
manipulation wilderness? environment analyses

Percent of Agency data systems

natural fire starts National fire data

that received systems

a suppression Local data entry by

response resource specialists

Number of lakes Agency data systems (if

and other water available)

bodies stocked State agencies

with fish Local data entry by

resource specialists

Actions not Number of Law enforcement data
authorized by unauthorized systems (if available)
the Federal actions by Other federal and state
land manager agencies, agency data systems
that manipulate citizen groups, Record cards from other
the biophysical or individuals staff and volunteers
environment that manipulate Local data entry by

plants, animals, resource specialists

pathogens, soil,

water, or fire

Natural Quality

One of the major themes running throughout the 1964 Wilderness Act is
that wilderness should be free from the effects of “an increasing popula-
tion, accompanied by expanding settlement and growing mechanization”
and that the “earth and its community of life...is protected and managed
S0 as to preserve its natural conditions” (Section 2(a) and 2(c), respec-
tively). Historically, wilderness is strongly associated with protecting and
preserving ecological systems from the impacts of modern people (Sutter
2004).

In today’s terms, this means that the indigenous species composition,
structures, and functions of the ecological systems in wilderness are
protected and allowed to be on their own, without the planned interven-
tion or the unintended effects of modern civilization. Only through such
protection may wilderness truly serve as “a laboratory for the study of
land-health” (Leopold 1949) and as an ecological baseline for under-
standing the effects of modern civilization on natural systems (Arcese
1997).

Ecological systems inside wilderness are directly affected by things that
happen inside as well as outside the wilderness, and by actions taken by
agencies or citizens inside wilderness. For example, non-indigenous fish
are intentionally introduced for recreational fishing, yet have far-reaching
unanticipated negative effects on native biological diversity and nutrient
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cycling in wilderness lakes (Knapp and others 2001). Livestock grazing
may be allowed in wilderness, yet may contribute to soil disturbance

and the spread of non-indigenous plants (Belsky and Blumenthal1997).
Biological control agents may be used to eradicate invasive non-
indigenous plants, yet may have unintended effects on indigenous plants
(Louda and Stiling 2004). Dams outside wilderness alter hydrological
flow regimes, adversely affecting the riparian plant communities within
wilderness (Cowell and Dyer 2002). Air pollutants from sources outside
wilderness disperse long distances, affecting wilderness vegetation, soils,
and aquatic systems (Schreiber and Newman 1987). Every wilderness
shows the impacts from becoming increasingly isolated within a “sea” of
modern development (Landres and others 1998).

All ecological systems change over time and vary from one place

to another, and this monitoring is not intended to maintain static or
unchanging natural conditions in wilderness. Monitoring only anthro-
pogenic effects on natural conditions implies that there is sufficient
understanding about these conditions and how they naturally vary over
time and across a landscape to separate human-caused from natural
change. In practice, this understanding is lacking. Therefore, trends in the
indicators should be considered only “red flags” that suggest the need for
research and more intensive monitoring to verify the change and under-
stand its cause.

Monitoring Framework for This Quality

This quality is degraded by the effects of modern people on the ecologi-
cal systems inside the wilderness since the time the area was designated
as wilderness (table 5). Ideally, the ecological effects of all actions taken
inside and the effects from activities occurring outside the wilderness
would be monitored. Practical and conceptual constraints, however,
mean that only a limited set of these effects could be monitored. For ex-
ample, this monitoring is not intended for understanding the demography
of listed species populations or the rates of carbon and nutrient cycling.
Likewise, understanding cause-and-effect relationships is beyond the
purpose, and practical and technical scope, of this monitoring framework.
Several of the measures may be monitored using national data sets that
are readily and freely available. A detailed discussion of the monitoring
questions, indicators, measures, and data sources for the natural quality is
in Appendix A.

Undeveloped Quality

Wilderness is defined in Section 2(c) of the 1964 Wilderness Act as

“an area of undeveloped Federal land retaining its primeval character
and influence, without permanent improvements or human habitation,”
with “the imprint of man’s work substantially unnoticeable.” The basic
idea that wilderness is undeveloped runs through every definition of
wilderness. For example, Aldo Leopold (1921) envisioned wilderness
as “a continuous stretch of country preserved in its natural state, open to
lawful hunting and fishing, devoid of roads, artificial trails, cottages, or
other works of man.” Hubert Humphrey (1957), an original sponsor of
the Wilderness Act, clarified his definition of wilderness as “the native
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Table 5. Recommended monitoring framework for the natural quality.

of modern
civilization

substantially free
from the effects

wilderness?

that are listed as
threatened and

Quality Monitoring question Indicator Measure Data sources
Natural - What are the trends Plant and animal Abundance, = Agency data systems (if
Wilderness in terrestrial, aquatic, | species and distribution, available)
ecological and atmospheric communities or number of = Local data entry by resource
systems are natural resources inside indigenous species | specialists

State agencies and other partners
Record cards from staff and

endangered, volunteers

sensitive, or of

concern

Number of = Agency data systems (if
extirpated available)

indigenous species

Local data entry by resource
specialists
State agencies and other partners

Number of non-
indigenous species

Agency data systems (if
available)

Local data entry by resource
specialists

State agencies and other partners
National FIA data

Abundance,
distribution, or
number of invasive
non-indigenous
species

Agency data systems (if
available)

Local data entry by resource
specialists

State agencies and other partners
National FIA data

Record cards from staff and
volunteers

Number of acres
of authorized
active grazing
allotments and
number of animal
unit months
(AUMs) of

actual use inside
wilderness

Agency data systems (if
available)

Local data entry by resource
specialists

Change in
demography or
composition of
communities

National FIA data

Remote sensing (satellite
imagery, aerial photography)
Photopoints (for particular places
of concern)

Local data entry by resource
specialists

Physical resources

Visibility based on
average deciview
and sum of
anthropogenic fine
nitrate and sulfate

National IMPROVE data

Ozone air
pollution based
on concentration
of N100 episodic
and W126 chronic
0zone exposure
affecting sensitive
plants

National EPA AIRS data
National CASTNET data

22

USDA Forest Service RMRS-GTR-212. 2008.




Table 5. Continued.

magnitude of
global climate
change

Quality Monitoring question Indicator Measure Data sources

Acid deposition = National NADP/NTN data
based on
concentration of
sulfur and nitrogen
in wet deposition
Extent and = Agency data systems (if
magnitude of available)
change in water = Water quality monitoring stations
quality
Extent and = Photopoints
magnitude of = Record cards from staff and
human-caused volunteers
stream bank
erosion
Extent and = Remote sensing (aerial
magnitude of photography, satellite imagery)
disturbance or * Photopoints
loss of soil or soil | ® Record cards from staff and
crusts volunteers

What are the trends in | Biophysical Departure = National LANDFIRE modeling

terrestrial, aquatic, and | processes from natural program

atmospheric natural fire regimes

processes inside averaged over the

wilderness? wilderness
Extent and = National RAWS data stations

National MODIS satellite
imagery

National SNOTEL data stations
Photopoints

Historical/recent photo pairs
Remote sensing (aerial
photography, satellite imagery)

Area and
magnitude for
pathways for
movement of non-
indigenous species
into the wilderness

= Agency data systems (if
available)

Local data entry by resource
specialists

= State agencies and other partners

Area and
magnitude

of loss of
connectivity with
the surrounding
landscape

= Agency data systems (if

available)

Local data entry by resource

specialists

= State agencies and other partners

= Remote sensing (aerial
photography, satellite imagery)
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condition of the area, undeveloped ... untouched by the hand of man or
his mechanical products.”

The Wilderness Act identifies “expanding settlement and growing
mechanization” as forces causing wild country to become occupied and
modified, and clarifies in Section 4(c) that “there shall be no temporary
road, no use of motor vehicles, motorized equipment or motorboats,

no landing of aircraft, no other form of mechanical transport, and no
structure or installation.” An early Forest Service review of wilderness
policy (USDA Forest Service 1972) noted that buildings or structures are
usually installed for only one purpose—to facilitate human activity. The
building or structure not only occupies the land, but also makes it easier
for people to impose their will on the environment, thereby modifying it.
This policy review also found that motorized equipment and mechanical
transport similarly make it easier for people to occupy and modify the
land. Zahniser (1956) articulated this idea when he argued the need for
“areas of the earth within which we stand without our mechanisms that
make us immediate masters over our environment.” While the use of mo-
tor vehicles, motorized equipment, or mechanical transport diminishes
the opportunity for visitors to experience natural quiet and primitive
recreation, these uses are included under this undeveloped quality due

to the close association in the legislative history between motorized

use, mechanical transport, and people’s ability to develop, occupy, and
modify wilderness.

Few wildernesses have escaped at least some modern human occupation
and modification. Many developments were “grandfathered” into the
wilderness by special provisions in the enabling legislation, including
buildings, roads, dams, powerline and water pipe corridors, and mines.
While the continuing presence of these developments may be legal uses
of wilderness, the resulting facilities, structures, and authorizations for
motorized use and mechanical transport can have far-reaching effects on
wilderness character (Hendee and Dawson 2002). The different special
provisions unique to each wilderness underscore the importance of not
comparing one wilderness to another.

Many developments degrade both the undeveloped quality and the soli-
tude or primitive and unconfined recreation quality. It is not the purpose
of this interagency strategy to determine whether a particular develop-
ment has a greater impact on one quality or another. Such decisions are
more appropriately made within a single agency or wilderness. Instead,
this interagency strategy monitors non-recreational developments (such
as administrative sites, dams, stock fencing, or fixed instrumentation
sites) under the undeveloped quality, and recreation-focused develop-
ments (such as trails, campsites, shelters, or toilets) under the solitude or
primitive and unconfined recreation quality because of the strong con-
nection of the latter quality to recreational experiences. This distinction
is also made to avoid double-counting recreational developments under
both qualities.

Cultural resources (also known as heritage resources) within a wilderness
may be an important part of wilderness character. These resources are the
remains of patterned human activities that occurred in the past and in-
clude prehistoric sites, historical sites and structures, cultural landscapes,
traditional use areas, and traditional cultural properties. These resources
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are included under the undeveloped quality rather than one of the other
qualities because they primarily represent human relationships with the
land prior to modern wilderness designation.

Including cultural resources in this interagency strategy is controversial,
with substantive reasons for both including and not including them. We
included them because they help us understand our past and present re-
lationships to the land (directly supporting the basis for the undeveloped
quality as explained above), are important for conveying stories about
the land that help us gain this understanding, and are tangible evidence
of one of the values of wilderness described in Section 2(c)(4) of the
Wilderness Act that is not accounted for elsewhere in this strategy. In
addition, we wanted to be inclusive at this beginning stage of monitor-
ing wilderness character. The principle reason for not including cultural
resources is that a District Court judge recently ruled that they are not
protected under the Wilderness Act, but instead are protected and man-
aged under the National Historic Preservation Act. (Cultural resources
are also protected under the Archaeological Resources Protection Act and
the Native American Graves Protection and Repatriation Act.) Despite
this ruling, several members of the IWCMT view cultural resources as
integral to a wilderness area’s character.

Agency staffs have debated for years about what is considered a sig-
nificant cultural resource in wilderness and about how these resources
should be managed. For the purposes of this interagency monitoring
strategy, it is vital for local wilderness staff and cultural resources staff,
using both the Wilderness Act and cultural resource protection laws, to
work together and develop a common understanding for what to monitor
for the purpose of observing trends in wilderness character.

Monitoring Framework for This Quality

The presence of structures, installations, habitations, and other evidence
of modern human presence or occupation (table 6) degrades this quality.
A detailed discussion of the monitoring questions, indicators, measures,
and data sources for the undeveloped quality is in Appendix A.

Solitude or Primitive and Unconfined Quality

The Wilderness Act states in Section 2(c) that wilderness has “outstand-
ing opportunities for solitude or a primitive and unconfined type of
recreation.” What the framers of the Wilderness Act meant by this word-
ing isn’t recorded in the legislative history of the Act, and there has been
much discussion and debate about the meaning of these words among
wilderness managers and scholars (Hendee and Dawson 2002). However,
early wilderness writings of Aldo Leopold, Robert Marshall, Howard
Zahniser, and others paint a rich picture about the type of experience
envisioned in wilderness environments (see Landres and others 2005

for examples). These writings strongly enforce the vital role of solitude
in places that are primitive and unconfined as central to the idea of
wilderness.

The meaning of solitude has been at the center of considerable debate
among researchers and the public (for example, see Washington Trails
Association 1997), with meanings ranging from a lack of seeing other

USDA Forest Service RMRS-GTR-212. 2008.



26

Table 6. Recommended monitoring framework for the undeveloped quality.

Monitoring

and influence,

and is essentially
without permanent
improvement or
modern human
occupation

development
inside

developments

development

Quality : Indicator Measure Data sources
question
Undeveloped - What are the Non-recreational Index of = Agency data systems (if available)
Wilderness retains its | trends in non- structures, authorized = Local data entry by resource
primeval character | recreational installations, and physical specialists

_ Index of * Record cards from staff and
wilderness? unauthorized volunteers for unauthorized
(user-created) structures and developments
physical = Record cards and photopoints for
development user-created trails
Inholdings Area and existing | ® Agency data systems (if available)
or potential impact | ® Local data entry by resource
of inholdings specialists
What are Use of motor Type and amount | ® Agency data systems (if available)

the trends in
mechanization
inside
wilderness?

vehicles, motorized
equipment, or
mechanical
transport

of administrative
and non-
emergency use of
motor vehicles,
motorized
equipment, or
mechanical
transport

Local data entry by resource
specialists

Type and amount
of emergency use
of motor vehicles,
motorized
equipment, or
mechanical
transport

Agency data systems (if available)
Local data entry by resource
specialists

Type and amount
of motor vehicle,
motorized
equipment, or
mechanical
transport use not
authorized by
the Federal land
manager

Agency data systems (if available)
Local data entry by resource
specialists

Record cards from staff and
volunteers

What are the
trends in cultural
resources inside
wilderness?

Loss of statutorily
protected cultural
resources

Number and
severity of
disturbances to
cultural resources

Agency data systems (if available)
Local data entry by resource
specialists

Photopoints

Record cards from staff and
volunteers

people, to privacy, to freedom from societal constraints and obligations,
to freedom from management regulations (Hall 2001; Hollenhorst and
Jones 2001). Given the content of early wilderness writings, it is likely
that solitude was viewed holistically, encompassing attributes such as
separation from people and civilization, inspiration (an awakening of the
senses, connection with the beauty of nature and the larger community
of life), and a sense of timelessness (allowing one to let go of day-to-day
obligations, go at one’s own pace, and spend time reflecting).

Primitive and unconfined recreation has also been the subject of much
debate. Primitive recreation has largely been interpreted as travel by
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non-motorized and non-mechanical means (for example by horse, foot,
or canoe) that reinforce the connection to our ancestors and our American
heritage. However, primitive recreation also encompasses reliance on
personal skills to travel and camp in an area, rather than reliance on
facilities or outside help (Roggenbuck 2004). Unconfined encompasses
attributes such as self-discovery, exploration, and freedom from societal
or managerial controls (Hendee and Dawson 2002; Lucas 1983; Nash
1996). Primitive and unconfined environments together provide ideal
opportunities for the physical and mental challenges associated with ad-
venture, real consequences for mistakes, and personal growth that result
from facing and overcoming obstacles (Borrie 2000; Dustin and McAvoy
2000).

In certain situations, managers may need to make a difficult decision
about the need for resource protection while also providing outstanding
opportunities for solitude or primitive and unconfined recreation. For
example, administrative sites or a minimal system of trails may be con-
sidered essential to manage the effects of recreation while still allowing
people to use and enjoy wilderness. However, since structures and sys-
tem trails may strongly influence opportunities for solitude or primitive
and unconfined recreation, the agencies need to show restraint in fulfill-
ing their administrative responsibilities so that this quality of wilderness
does not slowly erode over time.

The complexity of human experiences argues that many different factors
contribute in known and unknown ways to the experience of solitude or
primitive and unconfined recreation (Borrie and Birzell 2001; Hendee
and Dawson 2002; Manning and Lime 2000). For example, experiences
may be influenced by factors largely beyond the control and influence
of managers, including attributes of the physical landscape, presence of
certain insects and animals (for example, mosquitos and grizzly bears),
local weather, intra- and inter-group dynamics, and skills and knowl-
edge an individual brings to the experience. In contrast, managers may
exert some control over use levels, types and patterns of use, level of
development (both inside and adjacent to wilderness), amount and type
of information available about the wilderness, and types of regulations
imposed, all of which influence the opportunity to experience solitude
or a primitive and unconfined type of recreation (Cole and others 1987;
Hollenhorst and Jones 2001; Lucas 1973; McDonald and others 19891,
Patterson and others 1998; Watson 1995).

Given the complexity of human interactions with their environment and
other people, the intent of monitoring this quality is not to understand
people’s experiences, perceptions, or motivations in wilderness. Instead,
this monitoring strategy focuses on the mandate in the Wilderness Act to
provide outstanding opportunities and to monitor how these opportuni-
ties are changing over time (Cole 2004; Dawson 2004). This monitoring
will not answer questions related to whether people perceive these
changes as good or bad, nor will it answer questions about whether the
changes are causing people to alter their expectations or their behavior.
While important, these questions are beyond the current scope of this
Framework.
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Monitoring Framework for This Quality

Monitoring this quality focuses exclusively on assessing how the op-
portunity for people to experience wilderness is changing, not on how
visitor experiences are changing. This quality is degraded by settings that
reduce these opportunities, such as encounters with other wilderness visi-
tors, signs of modern civilization adjacent to the wilderness that affect
these opportunities inside wilderness, facilities provided by the agency
or created by users that reduce people’s self-reliance, and management
restrictions on visitor behavior (table 7). A detailed discussion of the
monitoring questions, indicators, measures, and data sources for the soli-
tude or primitive and unconfined recreation quality is in Appendix A.

Table 7. Recommended monitoring framework for the solitude or primitive and unconfined quality.

the trends in
outstanding
opportunities
for primitive
and unconfined
recreation inside
wilderness?

decrease self-
reliant recreation

of agency-provided
recreation facilities

Quality Momtqrmg Indicator Measure Data sources
guestion
Solitude or What are Remoteness from | Amount of visitor use Agency data systems (if available)
Primitive and the trends in sights and sounds Local data entry by resource
Unconfined outstanding of people inside specialists
Recreation — opportunities for | the wilderness Number of trail contacts Record cards from staff and
Wild.erness so.litude inside volunteers
provndes. wilderness? Number and condition of Agency data systems (if available)
outstanding ‘
opportunities campsites Record cards from staff and
for solitude or volunteers
primitive and Area of wilderness Agency GIS data systems, aerial
unconfined affected by access or photography
recreation travel routes that are
inside the wilderness
Remoteness Area of wilderness Agency GIS data systems, aerial
from occupied affected by access or photography
and modified travel routes that are
areas outside the | adjacent to the wilderness
wilderness Night sky visibility National night sky visibility maps
averaged over the
wilderness
Extent and magnitude of Agency data systems (if available)
intrusions on the natural Local data entry by resource
soundscape specialists
What are Facilities that Type and number Agency data systems (if available)

Local data entry by resource
specialists

Type and number of
user-created recreation
facilities

Agency data systems (if available)
Local data entry by resource
specialists

Record cards from staff and
volunteers

Management
restrictions on
visitor behavior

Type and extent of
management restrictions

Agency data systems (if available)
Local data entry by resource
specialists
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Assessing and Reporting Trend in Wilderness Character

Assessing trends in individual measures and indicators is essential for
local managers, but it is just as critical to understand and report on the
big picture—how wilderness character is changing over time across the
NWPS. This big picture is a powerful and effective tool for communicat-
ing about wilderness within the agency and with external audiences.

Method for Assessing Trend in Wilderness Character

Two steps that are used to assess trend in wilderness character are briefly
summarized here, and are explained in detail in the Technical Guide
(Landres and others, in press).

First, an important change in each measure is defined by each agency or
wilderness. For example, this could be a 5 percent change in the number
of actions to manage wildlife, a 10 percent change in the number of rec-
reation facilities, or any change in the number of extirpated indigenous
species over the 5-year monitoring period. Based on this criterion, the
trend in the measure is categorized as either improving (for example, a
greater than 5 percent reduction in manipulating wildlife), stable (less
than a 5 percent change in manipulating wildlife), or degrading (a greater
than 5 percent increase in manipulating wildlife).

Using this criterion for assessing important change in a measure, dif-
ferent types of change can be assessed depending on the information
needed. For example, short term change would be assessed between
successive monitoring cycles (for example, between the 4" and 5" moni-
toring cycles), whereas long term change would be assessed between the
most recent and oldest monitoring cycles (for example, between the 1%
and 5™ monitoring cycles). Once there are data from at least 5 monitoring
cycles, other statistical tools, such as regression analysis, can be used to
assess an overall trend across all the monitoring cycles.

Second, a consistent set of rules is used to synthesize trends from the
measure up to the overall trend in wilderness character. These rules are:

1. Assign a numerical score for the trend in each measure (shown dia-
grammatically with arrows), as follows:

* Improving (1): +1

+ Stable (&): 0

* Degrading (¥): -1

2. Assign a trend for the indicator, as follows:

» If the indicator has just one measure, the trend for the indicator is
the same as the measure.

» If the indicator has more than one measure, trends from each
measure are summed to yield a single numerical score for the
indicator. If this sum is positive, the indicator has improved and is
assigned an overall numerical score of +1. If this sum is negative,
the indicator has degraded and is assigned an overall numeri-
cal score of -1. If the sum is zero because the numerical scores

from the improving measures exactly offset the numerical scores
from the degrading measures, the indicator is called “offsetting
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stable ({$)” to differentiate it from stability at the measure level.
Offsetting stable is assigned a numerical score of 0 to be used in
the following steps.

3. Assign a trend for the monitoring question, following the same pro-
cess described above for assigning a trend to the indicator.

4. Assign a trend for the quality of wilderness character, following the
same process described above for assigning a trend to the indicator.

5. Assign a trend for wilderness character, following the same process
described above for assigning a trend to the indicator. This trend
in wilderness character is categorized as preserved (improving or
offsetting stable) or degrading to follow the statutory language of the
Wilderness Act.

Together, these steps allow a wilderness to compile trend information
from the level of the measure up to the overall trend in wilderness char-
acter (table 8).

These decision rules allow local staff to assess the direction of change

in wilderness character, but they do not assess the magnitude or inten-
sity of this change. Local staff can put this overall trend in wilderness
character in its appropriate context by reviewing the raw data for the
individual measures that contributed to this overall trend. Regional and
national staff can compile these individual wilderness trends to assess the
percentage of wildernesses in which wilderness character is preserved or
degrading.

Narrative About the Trend in Wilderness Character

A narrative would be useful to provide information about local condi-
tions, circumstances, and context that affect the interpretation and use of
the results of this trend assessment. This narrative gives local managers
the opportunity to add qualitative information and insights from their
professional judgment to complement and help interpret the data ob-
tained from the measures. This narrative would be a valuable part of the
legacy information passed to future wilderness managers and would help
ensure consistency in reporting over time. The following questions could
serve to structure this narrative (see the Technical Guide [Landres and
others, in press] for more examples):

» Is there confidence in the data generated by this monitoring protocol?

e s this trend in wilderness character an accurate reflection of recent
conditions in the wilderness?

* How should this trend in wilderness character be interpreted if one of
the four qualities is improving while another is degrading?

* Have decisions been made (for example, to not take certain actions)
that would not be reflected in this monitoring and affect the interpre-
tation of this trend in wilderness character?

Reporting on Trends in Wilderness Character
This monitoring would provide data and assessment information for both

local and national audiences. Examples of both types of reports are in the
Forest Service Technical Guide (Landres and others, in press).
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Table 8. Hypothetical example showing how the decision rules are used to assess the trend in wilderness
character between monitoring periods within a wilderness.

Measure Trend in -Tre.nd in Trend- in Trent! in | Trend in wilderness
measure indicator question quality character
Untrammeled quality:
Management actions ¢
Fires suppressed i) ¢
Lakes stocked with fish i " K o
Unauthorized actions i)
Natural quality:
Listed species &
Extirpated species <
lnvas.ive non-indigenous . ¥
species
Grazing allotments < ¢
Visibility P ¢
Ozone @ i
Acid deposition e
Fire regime departure Y N N
Global climate change U
Undeveloped quality: @
Authorized development i
Unauthorized development U ¢ g
Inholdings U U
Authorized mechanized o 4
uses g !
Emergency mechanized uses Y
Loss of cultural resources U g g
Solitude or primitive and unconfined quality:
Visitor use &
Campsites 4 ¢ s
Night sky visibility Y N 3
Soundscape Y
Recreation facilities i) @ 2
Visitor restrictions i i

*  Local reports—designed for local managers to improve wilder-
ness stewardship. There could be two different types of reports: a
summarized version suitable for communicating with line officers
and interested citizens and a detailed version for the on-the-ground
manager comparing current conditions against locally established
standards. Local reports would be produced annually. Every 5 years,
local results would be transmitted to a central office for producing
the national report.

*  National reports—designed for regional and national program
managers to assist with accountability for wilderness stewardship
and policy review. There could be two different types of reports:
a summarized version suitable for communicating with agency
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leadership, congressional staff, and similar public audiences and a
more detailed regional or state version to assist with understand-

ing policy implementation at this scale. National reports would be
produced every 5 years and would cover trends within an agency and
across the National Wilderness Preservation System. To facilitate
compilation of data, assessment of regional and national trends, and
reporting, each agency would ideally use a common data application
similar to the National Biological Information Infrastructure that is
administered by the U.S. Geological Survey.
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Implementing This Interagency Strategy

Implementing this strategy would require substantial commitment.
Successful implementation would require support from the top down and
bottom up—that is, from both program leads to field staff. The IWSC

is in a unique position to support successful implementation because of
their role providing staff support to the program leads on the Interagency
Wilderness Policy Council, as well as leadership to wilderness staff in
their respective agencies. The IWSC is also one of the primary groups
fostering interagency coordination and communication, which is neces-
sary for successful implementation of this strategy.

Accordingly, we suggest that the IWSC formally:

1. Recognize the central mandate of preserving wilderness character;

2. Endorse the necessity of assessing trends in wilderness character to
better inform wilderness stewardship decisions;

3. Endorse this interagency strategy as the tool to assess trends in wil-
derness character and endorse the description of wilderness character
used in this strategy;

4. Endorse posting this draft interagency strategy on the Interagency
Wilderness Character Monitoring Team’s document website;

5. Recommend that the Interagency Wilderness Policy Council give the
“green-light” to share the interagency strategy within each of the wil-
derness management agencies and to agency partners and the public;

6. Recommend that the Interagency Wilderness Policy Council approve
and support implementation of this interagency strategy within the
four wilderness management agencies in partnership with the U.S.
Geological Survey and Forest Service Research and Development
through the Aldo Leopold Wilderness Research Institute;

7. Recommend that the Interagency Wilderness Policy Council charter
an interagency team to provide coordination and communication
among the agencies to implement this interagency strategy to assess
and report on trends in wilderness character across the National
Wilderness Preservation System; and

8. Recommend that the interagency Arthur Carhart National Wilderness
Training Center be assigned the lead and resources to develop
training materials to facilitate consistent implementation of this inter-
agency strategy.

The IWSC could take several other actions, both interagency as well as
agency-specific, that would contribute to successful implementation of
this strategy. Agency-specific actions taken by the IWSC members could
include:

* encouraging broad-based support for this monitoring among
the different agency programs and staff groups, including ad-
ministrative, financial, information and data systems, science,
on-the-ground, line officers, and others as appropriate;

» facilitating a review of data that are currently available within
the agency or from outside sources that could be used to monitor
trends in wilderness character;
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facilitating development of protocols for collecting data for each
measure that are credible, reliable, and practical;

facilitating development of protocols for storing and managing
these data within current agency data systems; and

conducting periodic review of this monitoring and its effective-
ness within the agency.

Interagency actions taken by the IWSC could include:

facilitating staffing for a program manager and data manager to over-
see implementation of this interagency strategy;

facilitating development of interagency protocols for compiling and
managing data from each agency on trends in wilderness character
for reporting on trends across the NWPS;

developing procedures for active and on-going communication and
coordination among the agencies about monitoring trends in wilder-
ness character;

endorsing a website that provides interagency, NWPS-wide com-
munication products such as fact sheets geared to specific audiences,
computer presentations, answers to frequently asked questions, and
monitoring reports; and

hosting a 5-year review of the effectiveness of this interagency strat-
egy to monitor trends in wilderness character.

In addition to these actions described above, general implementation
strategies for each agency are described in Appendix C.
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Implications for a GPRA Wilderness Measure

The Government Performance and Results Act of 1993 (GPRA)
mandates that the federal agencies demonstrate accountability “by
providing...information about program results and service quality.” The
U.S. Forest Service currently uses “number of wilderness areas managed
to minimum stewardship level” as this performance measure for wilder-
ness. The three DOI wilderness agencies currently use a common GPRA
wilderness performance measure, ‘“Percent of acres of designated wilder-
ness achieving wilderness character objectives as specified by statute.”

The Interagency Wilderness Character Monitoring Team suggests that the
four wilderness management agencies consider using a GPRA wilderness
performance measure that is consistent with the interagency strategy
described in this document. This GPRA wilderness performance measure
could be:

“Percent of designated wilderness areas meeting objectives for “preserving
wilderness character” as defined by interagency protocol and statute.”

The Team suggests that the objectives cited in the proposed GPRA wil-
derness performance measure be defined as follows:
“Years 1 through 5: Each agency will report the percent of designated
wilderness areas that have implemented wilderness character monitoring
according to the interagency standards detailed in Keeping it Wild: An
Interagency Strategy to Monitor Trends in Wilderness Character Across the
National Wilderness Preservation System. It is expected the GPRA measure
for each agency by the end of Year 5 will be to report 100 percent.”

“Years 6+: Each agency will report the percent of designated wilderness
areas where wilderness character is “stable” or “improving” according
to the methods detailed in Keeping it Wild: An Interagency Strategy to
Monitor Trends in Wilderness Character Across the National Wilderness
Preservation System.”

This proposed change to the currently used GPRA wilderness perfor-
mance measures would need to be implemented in the four Federal
agencies differently. In the U.S. Forest Service, the current performance
measure is an effective measure for evaluating trends in manage-

ment activities, including the performance of individual management
units, which helps to improve stewardship by focusing on key program
elements. However, this performance measure does not address the
outcomes of management decisions and actions on wilderness character.
Therefore, we suggest that the Forest Service consider integrating an
evaluation of trends in wilderness character into the current GPRA
performance measure. For the three DOI agencies, we suggest that they
consider revising their current GPRA performance measure to be consis-
tent with this interagency strategy as described above.

Not all measures of wilderness character are directly under the control

of the land managing agency. Therefore, the measures used to report for
this GPRA wilderness performance measure would be the subset of the
wilderness character measures that are predominantly within the manage-
ment capability and authority of the Federal agency. For instance, though
it is acknowledged that changes in air quality can have a profound impact
on wilderness character, those changes are rarely within the purview of
the local land manager and it would be inappropriate to base a GPRA
performance goal on changes in air quality.
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It is expected that there may be significant differences between the
Federal agencies in how the GPRA performance goal is implemented,
particularly during the first 5 years. For example, one agency may expect
20 percent of its wilderness areas to have completely implemented the
monitoring each year, while another agency may expect all of its wilder-
ness areas to have implemented 20 percent of the monitoring protocol
each year. Additionally, as this interagency strategy allows different
agencies to select different measures for each indicator, each agency can
be expected to select a different subset of measures to incorporate into
their GPRA wilderness performance measure.
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Appendix A—Details About Monitoring the Four Qualities

This appendix provides details about all the monitoring questions, indi-

cators, measures, and data sources for the four qualities that comprise

wilderness character.

Untrammeled Quality

This section provides details about all the monitoring questions, indica-
tors, measures, and data sources for the untrammeled quality, beginning

with an overview (for reference) in table 9.

Table 9. An overview of the monitoring question, indicators, measures, and data sources for the untrammeled quality.

Untrammeled quality
Wilderness is essentially unhindered and free from modern human control or manipulation

or manipulate
the “earth and
its community
of life” inside
wilderness?

land manager
that manipulate
the biophysical
environment

Monitorin .
0 to. 8 Indicator Measure Data sources

question
What are the Actions Number of actions to manage | = Agency data systems (if available)
trends in actions | authorized by plants, animals, pathogens, = Local data entry by resource specialists
that control the Federal soil, water, or fire = Minimum Requirements analyses

Percent of natural fire starts
that received a suppression
response

Agency data systems
National fire data systems
Local data entry by resource specialists

Number of lakes and other
water bodies stocked with fish

Agency data systems (if available)
State agencies
Local data entry by resource specialists

Actions not
authorized by
the Federal
land manager
that manipulate
the biophysical
environment

Number of unauthorized
actions by agencies, citizen
groups, or individuals that
manipulate plants, animals,

Law enforcement data systems (if available)
Other federal and state agency data systems
Record cards from other staff and volunteers
Local data entry by resource specialists

pathogens, soil, water, or fire

Monitoring Question: What are the trends in actions that control or
manipulate the “earth and its community of life” inside wilderness?
This monitoring question addresses actions that manipulate or control
ecological systems inside wilderness. This question focuses on actions
rather than authorizations so the number of manipulations that actually
occurred can be monitored. There are two indicators under this monitor-
ing question:

* Indicator: Actions authorized by the Federal land manager that
manipulate the biophysical environment. This indicator would track
trends in all the actions that an agency authorizes to manipulate
any aspect of the ecological system inside wilderness, including
discretionary and non-discretionary actions (non-discretionary
actions are those that are compelled to uphold other laws; the reason
for an action would be recorded under the measure). There are three
possible measures under this indicator and all would be monitored
annually:

¢ Measure: Number of actions to manage plants, animals,
pathogens, soil, water, or fire. All significant authorized actions
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that directly manipulate or control plants, animals, pathogens,
soil, water, or fire are monitored. The intent of this measure is

to track large-scale or significant actions—small scale actions
such as removing a hazard tree would not be included. Examples
of actions that would be counted include spraying herbicides to
remove an invasive plant, introducing a plant or animal, radio-
collaring animals, electro-shocking fish, or using management-
ignited prescribed fire. Definitions and set of rules for counting
actions are described in the Technical Guide (Landres and
others, in press). An increasing number of manipulative actions
authorized by the Federal land manager degrade the untrammeled
quality.

O Measure: Percent of natural fire starts that received a
suppression response. The act of suppressing a naturally-ignited
fire, regardless of how many acres the fire has burned or may
burn, manipulates wilderness. This measure tracks fires that
receive any form of suppression response. Only fires that were
naturally ignited are included in this measure—fires that were
started by human activity are not included. The untrammeled
quality is degraded by an increasing number of natural fire starts
that are suppressed.

O Measure: Number of lakes and other water bodies stocked

with fish. Stocking lakes, streams, or other water bodies inside

wilderness is a significant manipulation. The number of lakes

or other water bodies that are stocked is a separate measure

to bring explicit focus to authorized Federal and State agency

stocking programs, even though this measure would not likely

apply to desert wildernesses or others without recreational

fishing opportunity. An increasing number of lakes and other

water bodies that are stocked with fish degrade the untrammeled

quality.
Indicator: Actions not authorized by the Federal land manager
that manipulate the biophysical environment. This indicator would
track trends in actions that are not authorized by the Federal land
manager that manipulate any aspect of the ecological system inside
wilderness. Unauthorized actions are fundamentally different from
authorized actions and the types of data available to monitor them
are different as well. Typically, unauthorized actions include such
things as citizen groups creating a recreational fishery by stocking
fish in a wilderness lake. In addition, other Federal or state agencies
that have not been given authorization by the administering agency’s
Federal land manager may take actions. This indicator tracks
unauthorized actions rather than violations because some actions
may not be citable yet still be unauthorized actions that trammel the
wilderness. There is one possible measure under this indicator and it
would be monitored annually:

O Measure: Number of unauthorized actions by agencies,
citizen groups, or individuals that manipulate plants, animals,
pathogens, soil, water, or fire. Agency law enforcement data
systems may provide some data, but record cards and data entry
from resource specialists would likely be necessary. The level
of effort used to collect these data would strongly influence the
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Natural Quality

result—Ilevel of effort, therefore, needs to be taken into account
in interpreting this result. An increasing number of manipulative
actions taken by other agencies, citizen groups, or individuals
degrade the untrammeled quality.

This section provides details about all the monitoring questions, indica-
tors, measures, and data sources for the natural quality, beginning with an

overview (for reference) in table 10.

Table 10. An overview of the monitoring question, indicators, measures, and data sources for the natural quality.

Natural quality

Wilderness ecological systems are substantially free from the effects of modern civilization

Monitoring

aquatic, and
atmospheric
natural
resources inside
wilderness?

communities

sensitive, or of concern

s Indicator Measure Data sources
question
What are Plant and Abundance, distribution, or number | ®= Agency data systems (if available)
the trends in animal of indigenous species that are listed | ® Local data entry by resource specialists
terrestrial, species and as threatened and endangered, = State agencies and other partners (e.g.,

NatureServe data)
Record cards from staff and volunteers

Number of extirpated indigenous
species

Agency data systems (if available)
Local data entry by resource specialists
State agencies and other partners (for
example, NatureServe data)

Number of non-indigenous species

Agency data systems (if available)
Local data entry by resource specialists
State agencies and other partners (for
example, NatureServe data)

National FIA data

Abundance, distribution, or number
of invasive non-indigenous species

Agency data systems (if available)
Local data entry by resource specialists
State agencies and other partners (for
example/ NatureServe data)

National FIA data

Record cards from staff and volunteers

Number of acres of authorized active
grazing allotments and number of
animal unit months (AUMs) of actual
use inside wilderness

Agency data systems (if available)
Local data entry by resource specialists

Change in demography or
composition of communities

National FIA data

Remote sensing (satellite imagery, aerial
photography)

Photopoints (for particular places of
concern)

Local data entry by resource specialists

Physical
resources

Visibility based on average deciview
and sum of anthropogenic fine nitrate
and sulfate

National IMPROVE data

Ozone air pollution based on
concentration of N100 episodic
and W126 chronic ozone exposure
affecting sensitive plants

National EPA AIRS data
National CASTNET data

Acid deposition based on
concentration of sulfur and nitrogen
in wet deposition

National NADP/NTN data
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Table 10. Continued.

Natural quality

Wilderness ecological systems are substantially free from the effects of modern civilization

Monitoring

question Indicator Measure Data sources
Extent and magnitude of change in = Agency data systems (if available)
water quality = Water quality monitoring stations
Extent and magnitude of human- = Photopoints
caused stream bank erosion = Record cards from staff and volunteers
Extent and magnitude of disturbance |® Remote sensing (aerial photography,
or loss of soil or soil crusts satellite imagery)
= Photopoints
= Record cards from staff and volunteers
What are Biophysical Departure from natural fire regimes | = National LANDFIRE modeling program
the trends in processes averaged over the wilderness
terrestrial,
aquatic, and
atmospheric
natural
processes inside
wilderness?

Extent and magnitude of global
climate change

National RAWS data stations
National MODIS satellite imagery
National SNOTEL data stations
Photopoints

Historical/recent photo pairs
Remote sensing (aerial photography,
satellite imagery)

Area and magnitude for pathways for
movement of non-indigenous species
into the wilderness

Agency data systems (if available)
Local data entry by resource specialists
State agencies and other partners

Area and magnitude of loss of
connectivity with the surrounding
landscape

Agency data systems (if available)
Local data entry by resource specialists
State agencies and other partners
Remote sensing (aerial photography,
satellite imagery)

Monitoring Question: What are the trends in terrestrial, aquatic, and at-
mospheric natural resources inside wilderness? This monitoring question
addresses how selected biological and physical resources in terrestrial,
aquatic, and atmospheric environments change over time. The two in-
dicators under this monitoring question reflect a basic division between

biological and physical resources.

» Indicator: Plant and animal species and communities. This indicator
tracks trends in selected plant and animal species and plant and
animal communities, in both terrestrial and aquatic environments.
No wilderness has a complete species list and this indicator is not
intended to provide such a list. Instead, this indicator would track
species and communities that are of concern, as well as species
that are a threat to the indigenous species. There are six possible
measures under this indicator, and all would be monitored every 5
years, except the grazing measure would be monitored annually:

O Measure: Abundance, distribution, or number of indigenous
species that are listed as threatened and endangered, sensitive, or
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of concern. Wilderness may serve as a place where populations
of plant and animal species on State or Federal threatened and
endangered species lists can find some measure of protection. In
addition, State and Federal agencies may list other species that
are known to be sensitive to particular threats or species that are
of concern but not yet listed as threatened or endangered. Local
staff would need to input any change in listing status of a species
to avoid showing a spurious trend in this measure. This measure
is worded to show the different types of data relevant to species
populations that a wilderness may choose from to assess trend:

»  abundance and verified distribution yield the best information
about the status and trend of listed populations, but may be
much more expensive and difficult to gather;

m  distribution and relative abundance based on record cards is
less expensive but not as accurate or precise a way to assess
trend; and

= number of species is acceptable and the least expensive as a
measure, but it does not yield any information on the status of
the population as do the other measures.

If the abundance, area occupied, or number of listed species
change between monitoring periods, the local manager and
resource specialist together will need to interpret if this change
degrades the natural quality of wilderness character. This inter-
pretation needs to be done carefully because factors inside and
outside the wilderness may affect listed species populations in
either positive or negative ways.

Measure: Number of extirpated indigenous species. The loss or
extirpation of indigenous species from a wilderness profoundly
affects public understanding and experience of that area. The
wolf and grizzly bear, for example, have long been symbols for
wilderness, and those areas that now lack these species are, in the
view of most people, less wild and less of a wilderness. The loss
of individual species, such as beaver, may also profoundly affect
wilderness ecosystems. This measure assesses trend based on the
known history of an area from the time of European contact to
the present day. Going back to the time of European contact is
necessary for this measure because (1) public perception of the
natural quality of wilderness character is strongly associated with
species that were likely extirpated before wilderness designation,
such as wolves and grizzly bears, and (2) if species that were
extirpated before wilderness designation (wolves for example)
were restored to a wilderness, most people would associate

this with an improvement in the natural quality of wilderness
character. The Technical Guide (Landres and others, in press)
provides an approach for gathering the data for this measure. The
natural quality is degraded if the number of extirpated indigenous
species increases.

Measure: Number of non-indigenous species. Non-indigenous
species may significantly alter the composition, structure,

and function of natural communities, thereby degrading or
eliminating indigenous species and altering animal habitat.
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Indigenous species are those that occur naturally in a
particular area (American Heritage Dictionary 1992), and
non-indigenous or naturalized species are those that occur

in an area by modern human influence (Clinton 1999; Lodge
and others 2006). The distinction between indigenous and
non-indigenous can be confused if geographic scale isn’t
accurately described. For example, moose are indigenous to
the state of Colorado but are not indigenous to many higher
elevation wildernesses. Similarly, a species may be indigenous
to one part of a wilderness but not other parts. Some species of
fish, for example, may be indigenous to streams but not high
elevation lakes that were filled with ice during cooler glacial
periods. Other species that are counted as non-indigenous

in the context of this monitoring include domestic livestock
such as cattle, horses, and sheep that are present in wilderness
by permit, or species that have become established, such as
mustangs and burros. This measure is the simple total number
of non-indigenous plant and animal species that occur inside the
wilderness, excluding invasive non-indigenous species that are
monitored separately. Data from the national Forest Inventory
and Analysis program may be useful in assessing trends in this
measure. The natural quality is degraded if the number of non-
indigenous species increases.

Measure: Abundance, distribution, or number of invasive non-
indigenous species. Invasive species are commonly defined as
“an alien species whose introduction does or is likely to cause
economic or environmental harm or harm to human health”
(Clinton 1999). Local staff would determine which species are
considered invasive, and these species would not be included in
the previous measure (non-indigenous species). For plants, data
from the national Forest Inventory and Analysis program may be
useful in assessing trends in this measure. This measure would
also include introduced species such as fish, birds, mammals, and
invertebrates. For introduced fish, data on the number of lakes or
stream miles stocked could be used to assess trend. This measure
is worded to show the different types of data relevant to invasive
species populations that a wilderness may choose from to assess
trend:

= abundance and verified distribution yield the best information
about the status and trend of invasive non-indigenous species,
but may be much more expensive and difficult to gather;

= distribution and relative abundance based on record cards is
less expensive but not as accurate or precise a way to assess
trend; and

= number of species acceptable and the least expensive but
does not give any information on the status or spread of
invasive non-indigenous species as to the other measures.

The natural quality is degraded if the abundance, area occupied,
or number of invasive non-indigenous species increases.

Measure: Number of acres of authorized active grazing
allotments and number of animal unit months (AUMs) of
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actual use inside wilderness. Grazing by large non-indigenous
herbivores such as domestic cattle, horses, and sheep may
significantly degrade diminish the natural quality. Only
allotments that are currently authorized for grazing use at any
time of the year inside the wilderness would be recorded, along
with the actual number of AUMs. The Technical Guide (Landres
and others, in press) provides an approach for gathering the data
for this measure. The natural quality is degraded if the number of
acres or AUMs increases.

O Measure: Change in demography or composition of communities.
Communities of animals and especially plants, for example
a lodgepole pine forest or the distinct set of plants living
on serpentine soil, are typically the most visible ecological
component of an area. Data from the national Forest Inventory
and Analysis program may be useful in assessing trends in this
measure. This measure is worded to show the different types
of data that are relevant to communities that a wilderness may
choose from to assess trend:

= demography of the dominant species (birth and death rates,
age-class distribution, density) yield the best information
about the status and trend of the community, but may be
much more expensive and difficult to gather;

m  species composition, or the list of species that comprise the
community, is less expensive but not as accurate or precise
a way to assess trend, although it provides other information
that may be of value to understand the forces affecting the
environment inside wilderness; and

®  ecosystem composition, or the list of community types
within the landscape and how they are distributed, provides
information that may be of value to understand the forces
affecting the environment inside wilderness.

If demography or composition changed, this would typically be
interpreted as degradation in the natural quality. However, careful
interpretation by the local resource specialist is necessary to try
to separate change that is human-caused (a degradation) from
natural (not a degradation).

Indicator: Physical resources. This indicator tracks trends in selected
physical resources. There are six measures under this indicator
reflecting air, water, and soil resources. (Soil is both a biological
and physical resource but is placed here for convenience.) Trends

in air quality are monitored because of the effects of air pollutants
on plants, animals, soil, and water inside wilderness. The 1977
Clean Air Act and subsequent amendments mandate affirmative
protection responsibilities on Federal land managers within Class

I wildernesses designated by this Act and Class II wildernesses
designated after 1977. Several types of air pollutants are monitored
through a variety of large networks, sometimes in the immediate
vicinity of wildernesses and sometimes in representative sites. Air
quality modeling provides broad estimates of pollution levels where
on-site monitoring is not possible or feasible. All air quality data are
available nationwide and can be readily downloaded. There are six
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possible measures under this indicator and all would be monitored
annually:

O Measure: Visibility based on average deciview and sum of
anthropogenic fine nitrate and sulfate. Deciview is a cumulative
haziness index used to express light extinction. Basically,
deciview is the visibility a wilderness visitor would experience.
Fine nitrate and sulfate directly indicate degradation of
visibility conditions. These data are available nationally from
the IMPROVE (Interagency Monitoring of Protected Visual
Environments) database. The Technical Guide (Landres and
others, in press) provides detailed protocols for downloading,
processing, and interpreting these data. The natural quality is
degraded if visibility declines.

O Measure: Ozone air pollution based on concentration of N100
episodic and W126 chronic ozone exposure affecting sensitive
plants. Ozone and its precursor emissions—nitrogen oxides and
volatile organic compounds—can travel long distances, resulting
in elevated ozone levels in wildernesses. Episodic ozone is the
number of hours when the measured ozone concentration is
greater than or equal to 100 parts per billion. Chronic ozone
is the seasonal ozone exposure of vegetation over the entire
growing season. These data are available nationally from either
the Environmental Protection Agency’s AIRS (Aerometric
Information Retrieval System) or CASTNET (Clean Air Status
and Trends Network) databases, or spatial interpolation. The
Technical Guide (Landres and others, in press) provides detailed
protocols for downloading, processing, and interpreting these
data. The natural quality is degraded if ozone increases.

O Measure: Acid deposition based on concentration of sulfur
and nitrogen in wet deposition. The concentration of sulfur
and nitrogen in rain and snow is a major contributor to acid
deposition, adversely affecting algae, aquatic invertebrates,
ampbhibians, fish, soil microorganisms, plants, and trees. These
data are available from NADP/NTN (National Atmospheric
Deposition Program/National Trends Network) and by spatial
interpolation for those wildernesses not covered by this network.
The Technical Guide (Landres and others, in press) provides
detailed protocols for downloading, processing, and interpreting
these data. The natural quality is degraded if acid deposition
increases.

O Measure: Extent and magnitude of change in water quality. This
measure would assess trends in the physical and chemical aspects
of water (changes to biological aspects would be monitored under
the plant and animal indicator). Despite the general importance of
water and a myriad of national water monitoring programs, water
monitoring in wilderness is generally conducted only for site-
specific concerns. For example, impacts from grazing (sediment,
manure), mining (sediment, heavy metals, and other toxics), air
pollutants, and recreation (sediment, fecal coliform bacteria)
vary tremendously from wilderness to wilderness and from one
site to another within a wilderness. The nearest water monitoring
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station downstream from the wilderness may provide cumulative
data on the water flowing through the wilderness. Because of
the tremendous variability in threats to water quality and the
location (and capability) of monitoring stations, local managers
are encouraged to identify specific measures that are relevant to
monitor, based on discussions with agency and other local water
specialists. If water quality changes, this would typically be
interpreted as degradation in the natural quality. However, this
interpretation needs to be done carefully by the local resource
specialist to try to separate change that is human-caused (a
degradation) from natural (not a degradation).

Measure: Extent and magnitude of human-caused stream bank
erosion. Stream bank erosion is a visible sign of soil loss that
may also cause increased sediment in the adjacent stream.
Stream bank erosion could be caused by people (visitors or
administrative staff) or horses where a trail crosses a stream,
grazing livestock, trespass all-terrain-vehicles, or other local
circumstances. Data on stream bank erosion would most likely
come from photopoints and record cards. The natural quality is
degraded if human-caused stream bank erosion increases.

Measure: Extent and magnitude of disturbance or loss of soil
or soil crusts. Many different activities could disturb soil and
soil crusts, for example, trampling by livestock or people,
administrative actions, or authorized and unauthorized use of
motor vehicles, motorized equipment, or mechanical transport.
Loss or disturbance of soil and rock would vary tremendously
from one wilderness to another depending on factors such as
bedrock, soil type, wind, topography, and vegetation cover.
Once disturbed, wind or water may more easily remove the soil.
Similar to stream bank erosion, data for this measure would most
likely come from photopoints and record cards, or from remote
sensing for large areas. If the extent or magnitude of soil loss
increases, this would typically be interpreted as degradation in
the natural quality. However, careful interpretation by the local
resource specialist is necessary to try to separate change that is
human-caused (a degradation) from natural (not a degradation).

Monitoring Question: What are the trends in terrestrial, aquatic, and
atmospheric natural processes inside wilderness? This monitoring ques-
tion focuses on the natural processes that occur in the terrestrial, aquatic,
and atmospheric systems inside wilderness. Ecological processes are the
interactions that occur between physical and biological components of
ecosystems. Disturbances caused by fire, flooding, wind, and pathogens
or insects are natural processes that may be altered or disrupted by an-
thropogenic actions. These processes, including disturbances, are a vital
part of most wilderness ecosystems. There is one indicator under this
monitoring question:

* Indicator: Biophysical processes. This indicator would track the
alteration or disruption of natural biophysical processes inside
wilderness. Every wilderness is also embedded in its surrounding
landscape, and since processes flow across the administrative
boundary of a wilderness, conditions outside the wilderness affect
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what is occurring inside. There are four possible measures under this
indicator and all would be monitored every 5 years:

0

Measure: Departure from natural fire regimes averaged over

the wilderness. Fire plays a vital ecological role in many
wildernesses, and excluding or suppressing natural fire alters
this process with serious adverse consequences to the ecosystem.
Data showing the departure from natural fire regimes (Fire
Regime Condition Classes; Schmidt and others 2002) are
available nationally from the federal LANDFIRE program. The
natural quality is degraded if departure from natural fire regimes
increases.

Measure: Extent and magnitude of global climate change. Data
are available nationally that may be used to assess trends in
selected aspects of the environment that are strongly correlated
with global climate change. If available, these data could be
pulled by a central data manager and made available with no
direct cost to the wilderness. Examples include:

= change in timing of plant greening, with data from MODIS
(Moderate Resolution Imaging Spectroradiometer) satellite
imagery available from National Aeronautics and Space
Administration;

= glacial retreat, with data from photopoints, photo-pairs
comparing recent with historical photographs, aerial
photography, and other satellite imagery;

= change in temperature and precipitation patterns, with data
from existing RAWS (Remote Automated Weather Stations)
weather stations that could be averaged over the different
monitoring sites in or adjacent to the wilderness;

= change in snow depth, with data from existing SNOTEL
(SNOpack TELemetry) stations or manual snow courses,
which could be averaged over the different monitoring sites
in or adjacent to the wilderness;

m  coastal erosion or accretion, with data from photopoints,
photo-pairs comparing recent with historical photographs,
and from aerial photography and other satellite imagery
averaged over the coastal portion of the wilderness;

= change in extent and magnitude of insect and pathogen
outbreaks, with data coming from a variety of State and
Federal agencies; and

= change in the geographic distribution of selected communities
(for example, change in elevation of alpine tundra or
treeline), with data from photopoints, photo-pairs comparing
recent with historical photographs, aerial photography, and
other satellite imagery.

In all these examples, a change would typically be interpreted as
degradation in the natural quality. However, this interpretation
needs to be done carefully by the local resource specialist to try
to separate change that is human-caused (a degradation) from
natural (not a degradation).
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O Measure: Area and magnitude for pathways for movement of
non-indigenous species into the wilderness. Conditions outside
the wilderness may foster movement of non-indigenous species
into the wilderness. These conditions include the proximity of
roads and other developments, land disturbed from logging or
other commercial practices, or the known occurrence of non-
indigenous species such as zebra mussels or non-indigenous fish
species in streams that run from the wilderness. Data for this
measure would largely depend on the local resource specialist
using professional judgment to estimate the potential impact from
existing conditions. The natural quality is degraded if area or
magnitude of these pathways increases.

O Measure: Area and magnitude of loss of connectivity with the
surrounding landscape. Conditions outside the wilderness may
also sever or reduce beneficial ecological flows that naturally
would have moved across a landscape and into the wilderness.
For example, development outside a wilderness may impede
seasonal movement of wildlife into a wilderness, or this same
development may increase the need for fire suppression actions
that stop naturally ignited fires from moving into the wilderness.
For some wildernesses, fragmentation of forest vegetation
(available from the USGS National Land Cover Pattern
Database) is a source of national data. Otherwise, the data for this
measure would largely depend on the local resource specialist
using professional judgment to estimate the potential impact from
existing conditions. The natural quality is degraded if area or
magnitude of this loss of connectivity increases.

Undeveloped Quality

This section provides details about all the monitoring questions, indica-
tors, measures, and data sources for the undeveloped quality, beginning
with an overview (for reference) in table 11.

Monitoring Question: What are the trends in non-recreational develop-
ment inside wilderness? The first monitoring question addresses the
presence of developments because they are clear evidence of human
occupation or modification. Only developments that are not primarily for
a recreation purpose or use are monitored under this monitoring question,
whereas trends in developments that have a recreation purpose or use are
monitored under the solitude or primitive and unconfined recreation qual-
ity (the Undeveloped Quality section on page 21 discusses the reasons for
this distinction). There are two indicators under this monitoring question:

* Indicator: Non-recreational structures, installations, and
developments. This indicator would track trends in the number and
development level of structures, installations, or other developments
inside wilderness that are primarily non-recreational. There are two
possible measures under this indicator and both would be monitored
every 5 years:

¢ Measure: Index of authorized physical development. This index
could be composed of the number of structures, installations,
and developments combined with a relative weighting of the
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Table 11. An overview of the monitoring question, indicators, measures, and data sources for the undeveloped quality.

Udeveloped quality

human occupation

Wilderness retains its primeval character and influence, and is essentially without permanent improvement or modern

Monitoring
question

Indicator

Measure

Data sources

What are the
trends in non-
recreational
development
inside

Non-recreational
structures,
installations, and
developments

Index of authorized physical
development

Agency data systems (if available)
Local data entry by resource
specialists

Index of unauthorized (user-created)
physical development

Record cards from staff and
volunteers for unauthorized

the trends in
mechanization
inside
wilderness?

vehicles,
motorized
equipment, or
mechanical
transport

non-emergency use of motor vehicles,
motorized equipment, or mechanical
transport

wilderness? structures and developments
= Record cards and photopoints
Inholdings Area and existing or potential impact | ® Agency data systems (if available)
of inholdings = Local data entry by resource
specialists
What are Use of motor Type and amount of administrative and | ® Agency data systems (if available)

Local data entry by resource
specialists

Type and amount of emergency use of
motor vehicles, motorized equipment,
or mechanical transport

Agency data systems (if available)
Local data entry by resource
specialists

Type and amount of motor vehicle,
motorized equipment, or mechan