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Executive Summary 
 

Forests and rangelands in the Pacific region are among the most diverse and productive in 

the world.  They are also in a constant state of change due to natural and anthropogenic 

impacts.  Management of these forests is dynamic owing to changes in land management 

policies, increasing human populations and their growing demands on forest resources, 

new and emerging markets for natural resources, competing values among those with a 

stake in these forests, and a growing understanding of fundamental ecosystem processes. 

Basic knowledge of the current status, past trends, and future projections of the forest and 

rangeland ecosystems is critical to policymakers, land managers, and the public.     

 

The mission of this program is to improve forest and range ecosystems by developing 

and applying inventory and monitoring methodology to maintain current 

comprehensive inventories and conduct multiscale assessments of the status, trends, 

and prospective futures of the region’s ecosystems.   
 

The program has three major problem areas that cover the existing Forest Inventory 

Analysis Program responsibilities as well as provide flexibility to expand the focus of the 

inventory as well as the development of techniques and application of inventory and 

monitoring information to current and emerging issues.   

 

Problem 1: How can we provide essential information on the status, extent, and 

characteristics of forest and rangeland in the Pacific region and their change over 

time to decisionmakers? 

Problem 2: How can we increase the efficiency and add value to inventory and 

monitoring efforts through the development of new tools, techniques, and 

methodology? 

Problem 3: How can inventory and monitoring data be used to understand the effects of 

human use, climate, and natural disturbances on the forest and rangeland condition? 

 

People and natural resources are intimately tied together by complex environmental 

relationships.  The state of today’s forests, range, air, and water reflects our past choices 

and a continuously changing trend in resource conditions.  Providing credible, reliable, 

timely information is essential to making informed management decisions and policies.   

Research results and information will be of particular interest to land managers, 

policymakers, nongovernmental organizations, and the public.
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R&D PROGRAM NUMBER 

TBD 

STATION 

Pacific Northwest Research Station 

R&D PROGRAM LOCATIONS 

Anchorage, Alaska; Portland, Oregon; Corvallis, Oregon (depending on final 

composition of program this could change) 

 

R&D PROGRAM TITLE 

Resource Monitoring and Assessment (RMA) Program 

PROGRAM MANAGER 

Charles E. Peterson 

AREA OF APPLICABILITY 

Research and development activities within this program have broad application to 

regional, national, and international issues.  The Forest Inventory and Analysis portion of 

this program has responsibility for the inventory of all forest land in the states of Alaska, 

California, Hawaii, Oregon, Washington, and six Pacific Island groups. 

ESTIMATED DURATION 

The RMA Program is chartered for 10 years (2010–2020) with a mid-term review and 

potential charter revision after 5 years (in 2015). Amendments will be made to the charter 

as needed to address emerging issues. 

MISSION 

Improve forest and range ecosystems by developing and applying inventory and 

monitoring methodology to maintain current comprehensive inventories and conduct 

multiscale assessments of the status, trends, and prospective futures of the region’s 

ecosystems. 
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JUSTIFICATION AND PROBLEM SELECTION 

Program Justification 

 

Forests and rangelands in the Pacific region are among the most diverse and productive in 

the world.  They are also in a constant state of change owing to natural and anthropogenic 

impacts.  Management of these forests is dynamic owing to changes in land management 

policies, increasing human populations and their growing demands on forest resources, 

new and emerging markets for natural resources, competing values among those with a 

stake in these forests, and a growing understanding of fundamental ecosystem processes. 

Basic knowledge of the current status, past trends, and future projections of the forest and 

rangeland ecosystems is critical to policymakers, land managers, and the public.     

 

Purpose 

The primary purpose of this program is to provide inventory, assessment, quantitative 

analysis, and technique development services to help inform policy development and land 

management decisions.  The Forest Inventory and Analysis (FIA) Program 

responsibilities will be a major component of the Resource Monitoring and Assessment 

(RMA) Program.  Providing an annual inventory of forested lands as well as periodic 

assessments of the status and trends of forests are key products of the program that are in 

high demand by state and federal land managers, nongovernment organizations (NGOs), 

financial investors, and private landowners.  Statistical methods and techniques 

development is essential for researchers and planners to design and maintain efficient and 

effective inventories and monitoring efforts for a variety of management and policy 

needs.  Incorporating new technologies such as remote sensing data into the data 

collection and analysis phases of inventory and monitoring projects presents 

opportunities to enhance the spatial and temporal resolution of forest assessments.  

Ultimately, innovative analysis of systematically sampled inventory data enhances our 

understanding of the relationships between disturbance and ecosystem condition. 

Focus 

The Pacific Northwest (PNW) Research Station is responsible for the inventory of 

approximately 570 million acres (Alaska, California, Hawaii, Oregon, Washington, and 

six Pacific Island groups), with about 38 percent (220 million acres) in forest land.  Two-

thirds of the forest land is in public ownership (federal, state, and local), with 

approximately one-fourth of all forest land administered by the National Forest System.  

Overall, the forests in this region contain over 249 billion cubic feet of wood volume.  

They grow about 4.7 billion cubic feet of tree volume each year, but mortality offsets 

about 29 percent of that growth.  Harvest of timber for traditional wood products 

continues to be a large, or the largest, component of the economies of many counties in 

Oregon, Washington, and California. At the same time, interest in new uses of forest 

land--for bioenergy production, carbon sequestration, and other nontraditional uses is 

building quickly.  
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This tremendous forest resource also provides important economic, social, and aesthetic 

benefits to the over 47 million people who live in the region.  Population density ranges 

from 1.1 persons/square mile in Alaska to over 200 persons/square mile in California.  

Impacts on, and uses of, forest land differ substantially across the region.  The demand 

for increased goods and services from the land (water, recreation, solitude, open space, 

wood products, etc) is on the rise.   

 

For the FIA portion of the program, there is a legislative mandate to maintain a 

comprehensive inventory of the Nation’s forest lands, including analysis and reporting.  

The PNW-FIA Program has legislatively assigned responsibility, through the Renewable 

Resources Planning Act of 1974, the National Forest Management Act of 1976, the 

Renewable Resources Research Act of 1978, the Forest Ecosystems and Atmospheric 

Pollution Act of 1988,  Section 253(c) of the Agricultural Research, Extension, and 

Education Reform Act of 1998 and administrative direction from the FIA Blueprint for 

the 1990s and Vision for the Future for maintaining current assessments of the forest 

resource supply and demand situation in the Pacific region.  The Research Title to the 

Agricultural Research, Extension, and Education Reform Act of 1998 now requires that 

an inventory of forests in each state be conducted each year, an analytical report be 

produced every 5 years for each state including trend information, all forested lands 

regardless of ownership be included, and national standards and definitions be applied.  

Needs and Benefits 

People and natural resources are intimately tied together by complex environmental 

relationships.  The state of today’s forests, range, air, and water reflects our past choices 

and a continuously changing trend in resource conditions.  The conversion of “wild” 

landscapes to wildland-urban interface has significant impacts on the management and 

use of the forest resource.  Impacts of natural disturbances including climate change and 

management response will have significant impact on the conditions and future of the 

forests.  Land ownership patterns are also shifting dramatically with changes in the 

traditional forest industry infrastructure and continued development of land in and near 

the forest ecosystems.  Resource management continues to be contentious and 

challenging.  Providing credible, reliable, timely information is essential to making 

informed management decisions and policies.   

Information/Technology Transfer 

Transfer of scientific, technical, and general information from the RMA Program is a 

critical component of the overall research cycle. Outputs from this program will include 

baseline inventory information, technical summaries, new techniques, advancement of 

new theory, and response to client requests. The target audiences include other 

researchers, land managers and other decisionmakers, other federal and state agencies, 

NGOs, private industry, investment bankers, and the public. Technology transfer delivery 

methods will include peer-reviewed journal articles, station publications, workshops and 

client meetings, direct consultations, Web sites and Web-based tools for accessing and 

using information, databases, maps, tools, and models.  The FIA responsibilities include 

annual posting of inventory data, 5-year reports for each state, participation in the 5-year 

national Resources Planning Act publications, and annual reporting of business 

information to Congress.  
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Relationships to National Strategies and Goals 

The RMA Program’s work is related to many of the Agency strategic plan goals and the 

R&D Strategic Program Areas.  The RMA Program contributes to four of the Agency 

goals as defined in the USDA Forest Service Strategic Plan 2007-2012: 

 

Goal 1:  Restore, Sustain, and Enhance the Nation’s Forest and Grasslands 
(including fire, wildlife, invasive species, landscape ecology, global change, and 

range research) 

 

Goal 2: Provide, Sustain, and Enhance Benefits to the American People 
(including ecosystem services research) 

 

Goal 4:  Maintain a Full Range of Basic Management Capabilities of the 

Forest Service (including development/transfer of synthesized information, tools 

and technologies) 

 

Goal 7:  Improve Scientific Basis for Sustainable Natural Resources 

Management (including high-quality research responsive to current/future 

priorities, and facilitation of increased use of research-derived information, tools, 

and applications. 

 

In addressing the above goals, the RMA Program will also support the national mission 

of USFS R&D as stated in its USDA Forest Service Research & Development  Strategic 

Plan, 2008-2012 to “develop and deliver knowledge and innovative technology to 

improve the health and use of the Nation’s forests and rangelands–both public and 

private.  The associated vision is that “we are recognized as a world leader in providing 

innovative science for sustaining global forest resources for future generations.”  The 

program’s work includes research in five of the seven USFS R&D national Strategic 

Program Areas: 

 

 1. Water, Air and Soil    (RMA Problems 1, 3) 

 2. Resource Management and Use (RMA Problems 1, 3) 

 3. Wildland Fire    (RMA Problems 1, 3) 

 4. Invasive Species   (RMA Problems 1, 3) 

 5. Inventory and Monitoring  (RMA Problems 1, 2, 3) 

 

Relationships to Station Strategies and Other Programs 

The program’s work is directly related and integral to the research directions established 

in the PNW Research Station’s 2008 Strategic Business Plan, which included the 

definition of five foundational themes for station research over the next 10 years.  The 

RMA Program directly corresponds to the forest resources monitoring and assessment 

foundational theme in the plan and the intent of the program was broadened to recognize 

the potential to conduct work in areas broader than just forests.  The RMA Program will 

work jointly with all other PNW Station programs on issues that we have defined as 
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crosscutting and on specific projects where the problems cross one or more programs.  

Program-to-program relationships are summarized in appendix B. 

 

The RMA Program also has close ties to the Rocky Mountain, Northern, and Southern 

Research Stations, all of which have units responsible for regional implementation of the 

national FIA Program.  This program has a special relationship with the PSW Research 

Station because of our inventory responsibilities in California, Hawaii, and the Pacific 

Island groups. 

 

PROGRAM PROBLEMS 

 

Activities of the RMA Program will focus on three broad Problem areas considered of 

key importance to providing essential information on the status, trends, and futures of the 

region’s ecosystems.   

Problem 1.  How can we provide essential information on the status and 
extent and characteristics of forest and rangeland in the Pacific region and 
their change over time to decisionmakers?  

 

This problem encompasses the primary function of the national FIA Program for the 

Pacific region (five states and six Pacific Islands).  The vision for the national FIA 

Program is to deliver current, consistent, and credible information about the status, 

condition, and trends of America’s forests.  It includes the data collection, processing, 

analysis, and delivery of the annual inventory of forest land, the 5-year reports for each 

state, and the general analysis of forest status, extent, and condition.   

 

Problem 1 Elements 

1.1 Conduct the annual inventory of all forest land within the states of Alaska, 

California, Hawaii, Oregon, Washington, and the six Pacific Islands 

This element focuses on delivering the current FIA Program on forested lands in the 

Pacific region.  Work will also include participating in the development and 

implementation of national methods and standards for the comprehensive inventory, 

delivering data within 6 months of the end of the field season, producing a report every 5 

years for each state, and participating in Forest and Rangeland Renewable Resources 

Planning Act and other national assessment efforts.  This element also includes 

continuing the inventory of forest health indicators such as understory vegetation, down 

woody material, lichens, ozone, and more.  Monitoring invasive plant species will be part 

of the data collection protocols. 

  

1.2 Monitor the Timber Product Output component of the national FIA Program   
Information will be collected on the composition, size, and location of the primary 

processing facilities within the region. Information on timber flows, mill capacities, wood 

use, and product output will be used to do regular assessments of the status, condition, 
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and economic health of the forest industry.  We will also provide information to the 

national Timber Product Output Web site and to the RPA assessment. 

 

 1.3 Participate in the annual National Woodland Owner Survey 

This work characterizes the owners of private woodlands for their ownership objectives, 

management practices, future intentions, and demographics.  An annual survey of 

woodland owners provides information both nationally and regionally that will be used to 

develop an understanding of family forest owners and evaluate policy alternatives to 

encourage and facilitate sustainable family forest stewardship. 

 

 1.4 Conduct an annual inventory of rangeland within the Pacific region 

The national Rangeland Sustainable Roundtable has raised concerns about the lack of a 

comprehensive inventory of rangeland.  The national FIA Program has been working 

with partners in the range community to pilot test methods for purposes of tracking 

health, productivity, and sustainability of rangelands at the strategic level.  It is possible 

within the next 10 years that the program could be expanded to include all land classified 

as nonforest by cover and nonurban and nonagriculture by use.   

 

 1.5 Conduct an annual inventory of forested urban areas 

A systematic approach to collecting and reporting data on status and trends of trees and 

forests in urban settings would provide valuable information on an area currently not 

inventoried nationally.  The FIA sampling frame could be expanded to urban settings, 

maintaining the strategic scale while providing a platform for others to intensify to the 

individual city level.  Urban trees and forests have significant implications for urban 

energy budgets, air quality, and quality of life of urban populations, which includes some 

80 percent of the U.S. population.   

 

 1.6 Reporting and monitoring of coarse-scale indicators of conditions and trends  
Similar to the Criteria and Indicators of Sustainability developed through the Montreal 

Process, sets of indicators have been developed by local entities such as the Oregon 

Department of Forestry.  Work would be done to estimate these indicators and track 

trends temporally, refine indicators based on new information or expanded coverage of 

ecosystems over time.  

Problem Importance 

People served and issues addressed:  The work in this Problem is valuable to a wide 

range of partners and clientele including, but not limited to, State Foresters, the forest 

products industry, financial investors, State and Private Forestry, National Forest 

Systems, researchers, NGOs, other agencies, universities, and private landowners.  

Specific needs include understanding the status and trend of forest land, its health and 

condition, its economic potential, ownership patterns and sustainability of working 

forests, its ability to support habitat, the risk of wildfire, and the impact of land 

development on forest condition.   

 

Potential clientele, societal and scientific benefits:  In the short term, the outcomes of 

this Problem will be to provide decisionmakers with the information they need to make 

effective land management decisions, guide economic development of new and 
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innovative uses of forest resources, and identify emerging problems with the forest 

resources.  As the role and area of the inventory expands, similar information needs will 

be provided for rangeland and urban forests. In the longer term, the results will be to 

provide information at a variety of temporal and spatial scales that will be useful for an 

array of questions on impacts of climate change, increased population, dwindling 

resources, increased pollution, a changing forest land base, and increasing demand for 

ecosystem services. 

 

Likelihood of Success in Problem Work 

Work under this Problem will build on a significant base of inventory and monitoring 

work that has been underway since the 1930s.  The first three elements are tied directly to 

the national FIA Program and have received significant support from the Forest Service, 

State Foresters, Forest Industry, NGOs, and private landowners.  Methods and techniques 

development (Problem 2) will be needed to keep the inventory efficient and effective.  

Currently, the funding is only available for California, Oregon, Washington, and coastal 

Alaska.  Additional funding or new techniques will be needed to expand the forest 

inventory to interior Alaska and Hawaii.  Additional support is also needed to expand the 

work to rangeland or urban forests.  The likelihood of success for the existing area of the 

inventory is very high.  The likelihood of success for new and expanded responsibility is 

moderate in the short term, and may be higher in the longer term. 

Approach to Problem Solution 

The general approach to this Problem includes conducting the annual inventory of forest 

land following agreed-upon national protocols and additional regional protocols as 

defined by the regional issues and partner needs. A “needs assessment” will be performed 

on a 10-year cycle, concurrent with the length of the inventory cycle, to ensure that the 

information collected is adequate, necessary, and useful to address current and projected 

future questions.  Following the needs assessment a review of protocols, technology, and 

application of results will be conducted to identify the most efficient and effective 

methods for data collection, processing, analysis, and delivery.  Annually the data will be 

delivered via the Web to the public, and through other databases directly to partners.  On 

a 5-year interval, summary reports on a state basis will be provided.  Use of coarse-scale 

criteria and indicators of conditions and trends will be done through these periodic 

reports.   General summary reports at different scales and direct client support will be 

done on an ongoing basis.   

 

Problem 2.  How can we increase the efficiency and add value to inventory 
and monitoring efforts through the development of new tools, techniques, 
and methodology? 

 

 To stay relevant and improve the inventory we need new techniques and methods that 

capitalize on new technology and generate new knowledge.  Funding for FIA has been 

stable for the last 5 years so efficiencies are required to maintain the inventory, and 

creativity and innovation are required to extend the inventory to interior Alaska and 

Hawaii.  Expansion of inventory and monitoring work to focus on land areas and features 
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beyond traditional forest land will require the development of new sampling designs and 

protocols.  Work in this area has the potential to fundamentally change the way that 

systematic inventory and monitoring work is done, address the problems with temporal 

and spatial scaling of information, and explore opportunities for evidence-based 

assessment of risk and prediction of outcomes of treatments.  

 

 Advances in technology for airborne and satellite sensors are rapidly changing the 

potential for ancillary data to be applied to inventory and monitoring questions.  Issues of 

the viability of new remote sensing technology, its applicability and cost effectiveness, 

and its potential for temporal and spatial scaling all need to be explored. 

 

 Emphasis under this problem will also include developing metrics and protocols for 

monitoring to address changes in condition of aquatic, riparian, and terrestrial ecosystems 

affected by management.  In this way, the effects of management and restoration 

activities that are propagated throughout these systems can be better assessed.  These 

efforts will require improved measurement techniques, database designs, and analysis and 

models enhanced with visualization tools. 

 

Problem 2 Elements 

2.1 Improve estimation techniques to increase precision and accuracy of estimates 

for inventory and monitoring 

Understanding the impacts of measurement error estimation, missing data, and small area 

estimation are also examples of the type of statistical based research that could vastly 

improve the overall estimates, and the applicability of monitoring information to address 

questions at different scales.  Significant resources are invested in sampling field plots 

based on current estimates of variance.  A more thorough investigation into the different 

available methods for estimation of variance for simple random samples versus 

systematic samples is one example of an improved technique that may result in refined 

estimates of variance and improved efficiency. 

   

2.2 Incorporating ancillary information to increase precision and accuracy of 

estimates for inventory and monitoring    
One primary use of remotely sensed data is to provide stratification for two-phase 

sampling.  Ancillary information, including remote sensing or geographic data, can also 

be combined with plot data to improve the precision of the estimators, and to improve the 

estimates for small areas.  Use of remotely sensed ancillary data has the potential to 

reduce costs and provide valuable information especially in remote areas that are difficult 

to access.  Use of mathematical programming to optimize the combined use of different 

sources of data is another area of exploration. 

 

2.3 Inventory and monitoring methods for additional resources need to be developed 

and tested 

There is a need both regionally and nationally to have strategic-level information 

available for forests and other natural resources.  In the recent past, critical issues were 

timber availability, timber uses, and market demands.  Current issues include forest 

health, carbon sequestration, riparian area monitoring, and wildlife habitat conditions. 
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The research and development would include work on definitions, sample design, 

protocols, compilation procedures, and models for a variety of natural resources and 

ecosystems beyond forests.  

 

2.4 Develop approaches to use a combination of remote sensing and plot data to 

generate spatial products with known properties 

Improved modeling and analytical approaches are needed for combining site-specific 

field plot data with remotely sensed data to develop spatial layers that depict 

geographically continuous models of forest attributes. Development of techniques and 

procedures for spatially estimating forest attributes and improving detection and 

assessment of disturbance is essential for a better understanding of trends. This would 

include evaluating tools such as imputation and interpolation to develop “wall to wall” 

comprehensive models with estimates of error.  

 

2.5 Improve methods, models and tools to project long-term and large-scale trends 

in terrestrial and aquatic ecosystems in response to natural processes, 

disturbance and environmental change 

Managers need information about changing forest conditions. Enhanced capability to 

project  long-term trends in terrestrial and aquatic ecosystems and ecological services 

provides information to managers that can be used to guide investment strategies and 

management options. Approaches must be developed that integrate different data sources 

to enable a comprehensive understanding of long-term trends. Thus, research under this 

problem element will integrate plot-derived and remotely sensed data, other spatial 

databases, both empirical and process-based modeling, and other analytical approaches. 

Further, this research will integrate different methodological approaches used for 

different spatial scales. This element will focus on development of such improved 

methodologies, with particular emphasis on improving our ability to determine past and 

project future long-term and large-scale ecological trends in response to biophysical 

drivers of change. Decision-support systems, risk assessment methods, simulation 

models, statistical techniques, and linkages between the forest inventory and existing 

prediction tools are areas for future research and development. 

 

2.6: Develop metrics, monitoring protocols, and statistical methods to address the 

effects of management and restoration activities on terrestrial, aquatic, and 

riparian ecosystems and processes. 

Monitoring has been inherently present in the traditional FIA Program that tracks status 

and trends of forest and rangeland.  However, research scientists have been increasingly 

asked over the past 10 to 15 years to assist in assessing the effectiveness of management 

actions, especially for selected fish and wildlife species.  Research under this element 

would place the emphasis on the effects of management and restoration activities at a 

range of spatial scales.  Development of scientifically-defensible approaches to 

evaluation of management and restoration effects is highly complex.  Land use history of 

an area is rarely simple, and is commonly unknown.  Methods for monitoring status, 

trends, and ecosystem responses to management will be confounded by variable natural 

disturbances.  The research will establish protocols for conducting monitoring programs 

at each scale of interest and aggregating the information from small to large scales.  
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Additionally, it will provide the understanding for appropriate interpretation of results at 

each scale.  Because land managers will never have the resources minimally necessary to 

monitor every species or process, the challenge under this research effort is to assure that 

the research is conducted over a reasonable range of conditions such that the methods and 

tools can be extrapolated to provide risk management scenarios in other areas.   

Problem Importance 

People served and issues addressed:  The primary audience for the research in this 

Problem is the developers and implementers of inventory and monitoring projects, such 

as the national FIA Program, National Park Service, and U.S. Geological Survey (USGS)  

Organizations like Food and Agriculture Organization (FAO) who are concerned about 

international trends would benefit from having improved estimates of accuracy and 

precision to improve their efficient and wise use of resources to collect data and analyze 

trends.  University partners and National Aeronautics and Space Administration (NASA) 

would collaborate to develop better uses of remotely sensed imagery as a tool for data 

collection as well as additional information for use in conjunction with field data.  The 

biometrics community will be able to use the more efficient methods of forest estimation 

for improving growth and yield models, vegetation simulators, and natural resource 

inventories.  

 

Improved measurement techniques, models, analysis, and visualization tools, and 

database designs will benefit scientists and others by producing tools they can use to 

better characterize, analyze, summarize, and display data from their projects.  Scientists 

will use visualization tools to more broadly understand and communicate information 

from their studies. 

 

Potential clientele, societal and scientific benefits:  Potential clientele include a broader 

array of scientists within and outside of the station who are interested in the development 

of sampling designs and protocols for a range of inventory needs beyond traditional 

forest inventory.  Increased desire for information to be spatially represented and 

available has created need to invest in the development of more mapped-based products 

while also ensuring the quality and validity of the products are understood.   

Likelihood of Success in Problem Work 

The development of new techniques and methods to conduct the forest inventory has 

been a long-standing focus of the PNW Research Station.  Regional variables of interest 

such as understory vegetation and down woody debris have been adopted into new 

national standards.  Doing more research into the statistical properties of our estimation 

and evaluating new methods and techniques will continue to be an area with a moderate 

to high likelihood of success, with substantial benefits.  Increased understanding of the 

potential for a variety of remotely sensed data will be critical to improving the efficiency 

of the inventory and the effectiveness of applying the inventory information to address 

current and emerging issues.  Use of ancillary data has a high likelihood of improving 

estimates and increasing the efficiency of inventory methods over the next 10 years. In 

addition, there is real promise in using new technologies to add value to traditional 

inventory measurements (roads, structures, downed wood, riparian areas, etc.) 
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Approach to Problem Solution 

The approach to this problem will include statistical research on estimation techniques 

and methods for inventory and monitoring.  Investigation into existing techniques used in 

other disciplines will be conducted as well as refinement and development of new 

techniques.  Theoretical statistical work and mathematical modeling will be done to join 

field plot data with remotely sensed data to improve the precision of the estimators and to 

improve the estimates of small areas or domains.  Imputation, interpolation, and other 

modeling techniques will be researched and evaluated for use in developing geospatial 

products with known error estimates. 

 

Research under specific elements of this Problem relates to specific elements and 

Problems in other PNW programs.  The Ecological Process and Function Program, Land 

and Watershed Management Program, and the Threat Characterization Program all have 

problems or elements that address developing detection methods; techniques for 

measuring, modeling, and predicting characteristics of ecosystems at multiple scales; or 

characterizing, addressing, and communicating error and uncertainty.   

 

Problem 3.  How can inventory and monitoring data be used to understand 
the effects of human use, climate, and natural disturbances on the forest 
and rangeland condition? 

 

Because inventory and monitoring data are designed to provide a systematic probabilistic 

sample across ecosystems of interest, they allow assessment of condition and trend over 

temporal and spatial scales. The broad-scale inventories provide context and validation 

for what we learn from fine-scale studies addressing a range of forest and rangeland 

issues.  Inventory and monitoring findings have improved our understanding of the 

effectiveness of regulation in managing land use change; patterns and trends in fire 

hazard and potential fire effects; and the consequences of land development for active 

forest management, carbon sequestration, climate change, and expansion in the area of 

impervious surfaces.   

 

Problem 3 Elements 

3.1 What are the ecosystem services and resource product potential of forest and 

rangeland ecosystems over temporal and spatial scales? 

Strategic-level inventories provide critical information about broad-scale status and 

trends of forest and range attributes, including a wide range of ecosystem services and 

products.  Land managers and decisionmakers need to know the context for their 

decisions and the broad-scale impacts of management actions.  Inventory and monitoring 

projects provide assessments of the potential for ecosystems to support wood products, 

carbon sequestration, biomass/bioenergy, wildlife habitats, air quality, and more. 

 

3.2 What is the impact of disturbance on forest and range extent, condition, and 

use? 
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Broad-scale disturbance has long been an influential component of ecological processes 

in the Pacific region.  Disturbances such as fire, wind, invasive plant species, and insects 

and disease have all grown in importance as human populations have expanded and 

become more diverse in their expectations for the goods and services to be delivered by 

forest and range ecosystems.  Understanding the impact, severity, and rate of change of 

disturbance is an area of increasing interest and research effort.  There is a unique role for 

inventory and monitoring data to provide field data of known quality as part of the 

evaluation of disturbance over time.   

 

3.3 Providing projections of future scenarios of change and management with 

regard to human needs and uses of the ecosystems will provide decisionmakers 

with valuable insights 

Understanding the past and expected magnitudes and causes of changes in species 

distribution, tree mortality, disturbance frequency, and forest productivity will equip land 

managers with the information they need to develop and implement strategies to adapt 

and mitigate the deleterious effects of climate change.  It will provide them the basis for 

understanding the impacts of  regulations and the consequences of land development on 

future natural resources. 

 

3.4 Developing tools that transform inventory and monitoring data into answers 

that land managers need.   

In conjunction with developing an understanding of the status, trend, and prospective 

futures of the forest and range ecosystems, researchers in this program will also be 

developing a variety of tools to be used by managers and other scientists to evaluate 

management questions.  Current examples include products like “BioSum,” which was 

developed to evaluate the economic potential and impact on fire hazard of fuel reduction 

treatments at a landscape level.  Collaboration will be a key element of this work as 

models and tools are developed to address questions around wildlife habitat, nutrient 

availability, fire recovery, and more. 

Problem Importance 

People served and issues addressed: Forests are at an increased risk of insect attack and 

fire owing to overstocked conditions; growing urban populations in the West have 

increased use pressure on many forests; recent shifts in public policy have reduced timber 

harvest levels from historical highs of 20 years ago, and potential impacts from climate 

change may also have profound impacts.  Research and development in this Problem is 

focused on providing interpretation of inventory and monitoring data as it relates to 

specific questions of interest. This Problem has the broadest array of people served and 

issues addressed for this program.  Traditional partners and clients including State 

Forestry Organizations, National Forest System, Bureau of Land Management, Forest 

Industry, and State and Private Forestry have an interest in understanding the 

effectiveness of regulation on land use change, the consequences of land development on 

forest management and fire risk, the opportunities for fuel treatments and reduction of 

fire risk at a landscape level, and in monitoring the recovery of forests after major fire 

events especially with changes in climate.  Other client groups include NGOs like the 

Heinz Center for Sustainability and FAO who are interested in the broad prospective of 

the sustainability and health of the all natural resources nationally and internationally.  
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These groups are interested in understanding the role of forestry and land use change in 

carbon accounting and assessing benchmarks for state-level greenhouse gas emissions.  

University partners who work cooperatively with us are invested in increasing knowledge 

about the changing environment and helping to define strategies to maintain the vitality 

of the natural resources in the future. 

   

Potential clientele, societal and scientific benefits:  Short-term benefits of the work in 

the Problem will be to develop stronger working relations and partnerships with existing 

clients and partners as they see new and innovative uses of the traditional inventory and 

monitoring information. Already we have seen collaborations with efforts like Landfire, 

USGS Multiresolution Land Characteristics consortium land cover mapping, and NASA 

explorations of use of technology to assess cover, biomass, and trends increase.  As more 

results become available relating to fire risk assessments, contribution of forests to 

carbon markets, validation opportunities for fire and climate models, and tools for 

managers we anticipate creating a new set of partnerships.  Already Native Corporations 

in Alaska along with the National Park Service and USGS are working together to 

strategize for opportunities to monitor water quality, permafrost condition, biomass and 

bioenergy for interior Alaska.  Pacific Northwest Research Station scientists are also 

becoming more engaged in cross-program efforts with the RMA scientists.  Finally, we 

see opportunities for the research to result in better understanding of ecosystem response 

at multiple scales to climate change for use by land managers to develop adaptation and 

mitigation strategies. 

Likelihood of Success in Problem Work 

 Work in the Problem has been underway for several years with some real successes and 

some amount of frustration. Evaluating and understanding trends over time requires a 

base of information that is consistent and reliable over time.  The foundational data 

available through the FIA Program is truly unique and provides a substantial source of 

information on the region’s forests. However, changes to inventory and monitoring 

protocols, definitions, and sampling design that have been made with the best of 

intentions all create inconsistencies across time. Collecting data with one intent in mind 

and then finding out that the original question has changed substantially, or been 

superseded creates its own set of problems.  Finding or creating data sets that are 

consistent over time will be the biggest difficulty with this Problem.  Research into new 

techniques and approaches and testing evidence-based analysis techniques will certainly 

add to the complexity of the work, as will dealing with spatial- and temporal-scale 

questions. Overall, this Problem has a moderate to high likelihood of success.  Results 

will be highly sought after and scrutinized, and when done well, have the potential to be 

authoritative.     

Approach to Problem Solution 

 The approach to address this problem will ultimately be defined by the individual 

questions being researched.  Research will be done using existing inventory and 

monitoring data sets in combination with information from other agencies or studies 

specific to a line of inquiry such as fire risk maps, fire effects models, ambient ozone 

monitoring, census data, price trends, temperature and precipitation layers.  On occasion, 

additional data will be collected as a separate research study.  The ability to look 
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backwards one to many decades and assess real change from changes in methods will 

require significant investment in understanding the historical data and the development 

and application of new and robust analysis techniques.  Researchers will rely on a variety 

of foundational research from other disciplines (fire science, geo-statistics, social 

sciences, ecology, silviculture) in the other PNW Research Station programs  to develop 

hypothesis to test that can be addressed at the landscape, state, or ecoregion scale.  

Research may require the development of tools and techniques to analyze the relations 

between ecological processes and management actions at the landscape scale.  

Identification of key relationships with the inventory and monitoring data using evidence-

based analysis will be one of the techniques pursued. 

 

 This Problem is similar to Problem 2 in that it has the potential to be highly collaborative 

with other PNW programs.  Each of the other programs has identified areas where there 

is strong overlap with the RMA Program.  Issues such as long-term and large-scale 

projections; evaluation of disturbances over time; measuring, modeling, and predicting 

characteristics of ecosystems at multiple scales; understanding the effects of population 

and land use trends on forest fragmentation and open space; and projecting supply of 

natural resources and products will be integrated projects across multiple programs. 

ENVIRONMENTAL CONSIDERATIONS 

Proposed research activities in this program will likely be limited in context and intensity 

and are not expected to have a significant effect on the environment.  However, the 

environmental effects of specific actions will be considered during the development of 

study plans. 

STAFFING/ORGANIZATIONAL PLAN and COST ESTIMATES 

Current staffing for the RMA Program includes 12 scientists including 9 research 

foresters, 2 ecologists, and 1 mathematical statistician.  Of the nine research foresters, 

three have remote sensing emphasis, one has an engineering emphasis, and one has a 

focus on visualization techniques development.  
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Staffing and funding 2010-2014. Staffing shown in scientist years (SY) and funding is in thousands of dollars 

 

 

 

Resource Monitoring & 

Assessment Program 

Problems & Elements 

FY 10 FY 11 FY 12 FY 13 FY 14 

SY $ 

 

SY  SY  SY  SY  

Problem 1:  Status and 

extent……. 

1.7 10,175 1.9 10,675 2.0 12675 2.0 12,675 2.0 12,675 

Problem 2: Tools and 

5echniques development  

5.7 1,500 5.7 1,500 6.0 1,800 6.0 1,800 6.0 1,800 

Problem 3:  Using inventory 

and monitoring…… 

4.5 1,700 4.3 

 

1,700 5.0 2,100 5.0 2,100 5.0 2,100 
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APPENDIX:  RELATIONSHIP TO OTHER PROGRAMS AT THE PNW RESEARCH STATION 

 

 

 

 

Resource Monitoring & 

Assessment Program 

Problems & Elements 

Other PNW Foundational Programs and Program Problem Number 

Threat 

Characterization & 

Management 

Land & 

Watershed 

Management 

 

Goods, Services, & 

Values 

Ecological 

Process & 

Function 

1 2 3 4 5 1 2 3 4 1 2 3 4 5 1 2 3 4 

Problem 1:  Status and 

extent……. 

                  

1.1 Forest land x  x  x     x  x  x x    x 

1.2 Timber product            x   x     

1.3 Natl. Woodland Owner 

Survey 

          x  x      

1.4 Rangeland x   x              x 

1.5 Urban x   x         x     x 

1.6 Indicators     x              

Problem 2: Tools and 

Techniques development  

                  

2.1 Estimation techniques x    x   x x  x        

2.2 Ancillary information x    x   x x  x       x 

2.3 Nonforest inventory        x x  x        

2.4 Spatially explicit estimates x    x   x x  x       x 

2.5 Predicting trends                   

2.5 Effects of mgmt. activities                   

Problem 3:  Using Inventory 

and Monitoring…… 

                  

3.1 Ecosystem services x   x x      x   x x x x x 

3.2 Disturbance impacts                  x      x   x x x  x 

3.3 Projections of future x x x x x      x x x x x x x x 

3.4 Management tools   x  x   x x  x x x x     


