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INTRODUCTION

In June, 1994 the Natural Resources Conservation Service (NRCS) issued policy on
providing Ecosystem-Based Assistance (130-GM, Part 406).  A month later the agency
released its Action Plan on Providing Ecosystem-Based Assistance for the Management of
Natural Resources.  Both documents identify the need for “indicators that can be used to
measure the results of conservation systems and programs in terms of ecosystem health.”
An “Action Team” was assigned the task of facilitating the use of indicators for planning
and implementation activities within the agency.  Members of the Indicators Action Team
are listed in Appendix D.

The Indicators Action Team (Team) saw its charge as:

• developing a model for identifying and using indicators to assess ecosystem conditions
(ecologic, economic, and social);

• developing a preliminary set of indicators; and,

• making recommendations for the use of indicators at multiple scales, e.g., field,
regional and national.

While indicators can be used for a wide variety of purposes, the action team focused its
efforts primarily on the use of indicators within the conservation planning and natural
resource assessments as conducted by the NRCS.  Other uses for indicators would entail
different considerations.  The team did not examine the use of indicators to comply with
the Government Performance Results Act of 1993 (GPRA).  The requirements for GPRA
reporting in terms of scope of issues and national uniformity would likely be different than
those for conservation planning and natural resource assessment.

Much remains to be learned about indicators of ecosystem condition.  The state-of-the-art
is generally not well advanced.  Some attributes of ecosystem condition can be directly
measured (i.e., soil organic matter, soil temperature, crop yield, deer density, etc.)
statistically estimated (i.e., national crop yields, timber volume, deer populations,
conversion of wetlands, etc.) or predicted by models (i.e., soil erosion rates, rate of
change in timber volume, global warming, watershed runoff, etc.).  However many
attributes of ecosystem condition, and indeed most ecosystem processes, are more difficult
to describe (i.e., carrying capacity, energy transport and balance, habitat quality, niche
breadth, population recruitment, biodiversity, watershed viability, soil quality etc.) leading
us to search for surrogate or indirect measures of ecosystem condition.  The team did
not distinguish between indicators that are measured, modeled, or estimated directly from
those that are indirectly assessed with surrogates, but included them all under the category
of indicators.

In addressing ecosystem indicators the team accepted the definition of ecological system
as found in the glossary of the National Planning Procedures Handbook:  “the



2

organization and interactions of communities of living things, including humans, together
with the chemical and physical factors in their environment.”  Note that while NRCS plans
conservation treatment by land use the assessment of ecosystems may often include the
analysis and integration of multiple resource conditions across all land uses in the unit
being assessed.

INDICATORS

The Team defined an indicator as something that measures or describes a current
condition in relation to a predetermined reference or set of references and, when observed
over time, demonstrates trends.  Purposes for using indicators are to:

• enable land managers to make personal assessments of the impacts of their land
management decisions on ecosystem condition;

• enable planners to assess ecosystem conditions including ecological, social, and
economic elements at multiple scales;

• quantify objectives, enable the use of quantitative analysis tools, and facilitate the
integration of multiple objectives within the planning process;

• evaluate status, condition and trends of ecological, economic and social resources;

• enable planners, advisors, researchers as well as land managers to evaluate the effects
of management actions in order to; 1) make corrections in implementation plans or
goals, and 2) to increase the knowledge of how systems respond to management
changes; and,

• enable various publics, interest groups, and technical professionals to evaluate
ecosystem conditions using a common set of terms and methods.

There are many indicators that can be used.  The challenge is to narrow the list of
potential indicators to those that fit within the constraints of cost, equipment, expertise,
staff and training budget and still obtain meaningful information.  In general, indicators
should be:

• meaningful to the problem at hand;

• easy to measure and practical to use;

• capable of being repeatedly measured without introducing bias;

• socially acceptable and easily understood;



3

• relatively inexpensive to measure; and,

• suitable for use in status and trend reports, both statistical and non-statistical.

A potential indicator is evaluated in terms of the uses to which the information will be
applied.  Potential indicators are evaluated according to their attributes as listed below.

• Precision (or reproducibility) - if the measurement is made repeatedly, would the
results be consistent?

• Accuracy - how closely does the measurement reflect the actual resource condition?

• Integration over Time - does the measurement reflect just this instant or does it reflect
several hours, days, weeks, or years?

• Integration over Space - does the measurement reflect just this spot or does it reflect a
larger area?

• Sensitivity - how much change in the actual resource condition is necessary to see
change in what is measured?

• Limits of Detection - is there a threshold below which or above which the
measurement doesn't work?

One should be aware of the limitations in the use of indicators.  Ecosystems often exhibit
similar responses to various stresses.  Indicators of system-level (large scale) stress are
largely nonspecific with respect to causal agents.  Therefore changes in energetics,
nutrient cycling, community structure and function, etc., may result from one to many
stressors acting independently or in combination.

Ecosystem processes are often variable over time (e.g., they exhibit “noise”) the short-
term analysis of which may lead to incorrect conclusions about long-term trends.  Natural
fluxes or pulses often occur at irregular intervals from frequent disturbances such as storm
events, and seasonal, annual, or less frequent but perhaps catastrophic events such as
flooding, fires, earthquakes, etc.
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INDICATOR SELECTION MODEL

The Team recognized the need to develop a system or model to direct the selection of
indicators for use in evaluations of ecosystem condition.  The National Research Council's
Rangeland Classification Committee proposed such a system for use in evaluating the
condition of rangeland ecosystems.  This system is presented in the publication, Rangeland
Health:  New Methods to Classify, Inventory and Monitor Rangelands (NRC, National
Academy Press, Wash. D.C., 1994).  The Team relied on this earlier work for guidance in
constructing the Indicator Selection Model.

Fundamental to the development of the Indicator Selection Model is the notion that
evaluations of ecosystem condition require responses to specific questions regarding the
interrelationships and integrity of the system's soil, water, air, plant, animal, and human
resources through the functioning of ecological processes within the system.  The
choice of criteria to use as a basis for evaluating ecosystem condition and, therefore, the
selection of indicators used to measure these criteria, will depend on the questions to be
answered.

Design of the Indicator Selection Model was directed by these concerns:  What are the
questions that need to be answered in evaluations of ecosystem condition?  What are the
attributes to measure that provide answers to these questions?  How are the attributes
measured (what indicator to use)?

The Indicator Selection Model provides a framework in which to organize thinking and
provide rationale for the choice of indicators used in evaluating ecosystem condition.  The
model is suited for use in selecting indicators for generalized, comprehensive, evaluations
of ecosystem condition, status, and quality.  The model is also useful as a tool for
identifying resource concerns during conservation planning activities and in the selection
of appropriate criteria and indicators for monitoring the effects of management decisions.

The Indicator Selection Model is comprised of seven elements or levels:  Ecosystem
Aspect,  Framing Questions,  Ecosystem Components,  Assessment Questions,
Indicators,  Measurement, and Interpretation.  Initial use of the model is made by
entering the system at the first element and proceeding through the remaining levels in a
step-wise fashion.  Continued application of the model to select additional indicators can
be an iterative process, with re-entry at the appropriate level.
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The first element of the model is ECOSYSTEM ASPECT.  An Ecosystem Aspect
represents a broad grouping of environmental, ecological, and human community
considerations that are common to all natural ecosystems.  Four Ecosystem Aspects are
proposed; Ecosystem Processes, Recovery Processes, Landscape and Community
Structure, and Abiotic Features.  Ecosystem Aspect groupings serve to help describe and
set boundaries for ecosystems structures and functions.  Ecosystem Aspects are described
in Table 1.

TABLE 1

ECOSYSTEM ASPECT

SYSTEM
PROCESSES

The functioning of internal, system-sustaining, ecological processes (flows or
cycles).  The cultural, social, political, and economic systems of human
communities are addressed.  The capacity of systems to produce commodities and
satisfy values.

RECOVERY
PROCESSES

Considers ecosystem structure and the functioning of ecological and human
community processes that determine system resistance and resilience to
disturbance or stress.  Processes and mechanisms that provide for long term
sustainability.

LANDSCAPE AND
COMMUNITY
STRUCTURE

Plant and animal species composition, the spatial and temporal distribution of
species, the hierarchical assemblage of species (i.e. at different trophic levels).
Human community cultural, social and economic diversity and distribution are
considered.  Addresses landscape patterns, their configuration and connectivity
and the integrity of natural communities (including human communities).

ABIOTIC
FEATURES

Considers the abiotic or physical characteristics of the ecosystem.
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For each Ecosystem Aspect, one or more FRAMING QUESTIONS are presented as the
second element of the model.  Framing Questions are the minimum set of diagnostic
questions that need to be answered in comprehensive evaluations of ecosystem condition.
These Framing Questions are asked at all scales of ecosystem evaluation.  Framing
Questions are listed in Table 2.  Additional framing questions should be developed to
address other applications.

TABLE 2

ECOSYSTEM ASPECT MINIMUM FRAMING QUESTIONS
1. Are precipitation and ground water resources captured, stored, used and

released in a safe and stable manner?
SYSTEM PROCESSES 2. Are kinds and flows of chemicals (minerals, nutrients, other) and energy

in balance and optimized for plant and animal communities and biomass
production requirements?

3. Are annual cash flows, technical assistance and conservation incentives
timely and adequate for desired community and landuser incomes?

4. Are soil, water, air, plant and animal resources and biophysical processes
in place and in a condition to allow timely and full recovery from stresses
and disturbances and to meet management objectives?

RECOVERY
PROCESSES

5. Are social and economic systems available to allow landusers and
communities and the resources they manage to recover from
environmental and socioeconomic stresses?

6. Are there human and animal resource health concerns associated with the
management of present or planned enterprises?

7. Do landscape features and patterns facilitate use, protection and
optimization of ecosystem processes?

LANDSCAPE AND
COMMUNITY
STRUCTURE

8. Do commodity markets, investment capital and public programs
encourage landuses, enterprises and resource management that are
compatible with ecosystem processes?

9. Are decision-making processes available to communities and individuals
to resolve conflicts regarding current and desired uses, management and
protection of natural resources?

10. Does the social infrastructure (health care, education, multi-culture
recognition, etc.) support and promote the desired quality of life for the
communities and individuals?

ABIOTIC FEATURES 11. Are current and planned landuses and desired future conditions suited to
the abiotic conditions (e.g., stream temperature, flow velocities, riffle/pool
ratios, riparian shading, climate, topography, soils and geology)?

These first two elements of the model, Ecosystem Aspect and Framing Questions are
proposed for use as a standard for all ecosystem evaluations, applicable at all scales or
organizational levels (field, farm, watershed, state, region, etc.).
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The third element of the model, ECOSYSTEM COMPONENTS, is a listing of related
environmental, ecological, socioeconomic, cultural or political factors considered to be
important elements of an ecosystem.  The list of Ecosystem Components  (factors,
elements, attributes, characteristics) is made with reference to a specific Framing
Question.  Ecosystem Components identified represent potential attributes to assess that
may provide answers to a Framing Question.

When the Indicator Selection Model is applied to the selection of indicators for
comprehensive inventories of ecosystem condition, such factors as nutrient and energy
cycles, disturbance regimes, and institutional incentives may be identified as Ecosystem
Components.  When the Indicator Selection Model is used during the planning process,
Ecosystem Components can additionally be identified by listing resource concerns.
Ecosystem Components and resource concerns are expected to vary with different kinds
of ecosystems and as the scale of system evaluation changes.  Examples of Ecosystem
Components are shown in Table 3.

TABLE 3

ECOSYSTEM
ASPECT

FRAMING
QUESTIONS

 EXAMPLE ECOSYSTEM COMPONENTS

1. Hydrologic cycle; Soil Stability; Soil infiltration rates;
Vegetative cover;

SYSTEM
PROCESSES

2. Nutrient cycling; Crop/Biomass production/Decomposition
rates; Atmospheric transport; Energy flow; Trophic
accumulation

3. Financial viability;  Government/Industry programs

RECOVERY
PROCESSES

4. Trophic diversity; Niche diversity; Soil potential/resiliency;
Disturbance regime; Competition; Gene pool
quality/quantity Contaminant buffering; Predator-prey
relationships

5. Social safety nets
6. Health problems and treatment

LANDSCAPE AND
7. Diversity; Connectivity; Land cover;

Community dynamics; Patterns;
COMMUNITY 8. Economic diversity;
STRUCTURE 9. Institutional incentives/Constraints; Ownership;

10. Infrastructure; Cultural diversity; Demographics;
ABIOTIC
FEATURES 11.

Topography; Soil types/potentials; Geology; Land uses;
Water quality/quantity; Physical habitat;
Channel morphology
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ASSESSMENT QUESTIONS, the fourth element of the model, are those questions that
are formulated in reference to the Framing Questions and their constituent Ecosystem
Components (or resource concerns).  Assessment Questions identify the topic and need
for an indicator and criterion.  These questions are based on the environmental features
and socioeconomic conditions, the interrelationships, the processes and structure of a
given ecosystem.

During the planning process Assessment Questions are typically founded on issues
identified by stakeholders.  Issues are revealed through an iterative process that solicits
stakeholders' responses to Framing Questions.  The output is an identification of
ecosystem components reflecting the resource concerns within the area.  If soil erosion has
been raised as an issue, the stability of soils within the ecosystem becomes an assessment
criterion, and the assessment question, Are the soils stable? is asked.  This process is
iterative because responses and the issues they lead to are not all discovered immediately.
Definitive assessment questions should be tailored to specific resource concerns.
Assessment Questions are developed with reference to the organization level (scale) for
which the ecosystem evaluation is to be made.  Examples of Assessment Questions are
presented in Table 4.  Additional examples of Assessment Questions are provided in
Appendix A.

The fifth element of the model, INDICATORS, are the quantitative or qualitative
assessments of ecosystem components that are needed in order to answer the Assessment
Questions.   Indicators are the measuring tools used to assess the status, condition, or
trend of a given ecosystem attribute (ecosystem component).  Ecosystem condition is not
a physical characteristic that can be measured directly.  The basis for the use of indicators
is that relationships can be inferred between a relatively easily measured ecosystem
attribute (i.e. litter distribution and amount) and more difficult to measure ecosystem
components or processes (i.e. energy flow and nutrient cycling).

Application of the Indicator Selection Model requires the assessment of multiple
ecosystem attributes. There is no single measure or index to ecosystem condition that
provides the comprehensive evaluations necessary to respond to the Framing Questions of
the model.  Indicators selected will often vary by geographic scale and location, the kinds
and nature of stakeholders involved in a planning effort, and the availability of resource
specialists, inventory techniques and resource and socioeconomic data.  Single indicators
that can be used to infer multiple ecosystem attributes or that can be referenced at various
scales need to be identified and used where appropriate.

During the planning process, issues must be definitive and refined sufficiently to select
suited indicators.  Resource specialists play an important role in validating and refining
initial issues and can often provide immediate feedback on possible indicators as issues are
discussed.  A matrix that depicts example indicators that may be used to answer
assessment questions can be found in Appendix B.  The indicators in Appendix B are
grouped according to the six resource considerations (Soil, Water, Air, Plants, Animals
and Human) (SWAPA+H) and subheadings used in the Field Office Technical Guide
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TABLE 4- Examples of Assessment Questions

Ecosystem
Aspects

Framing
Questions

Ecosystem Components Example Assessment Questions

1. Hydrologic cycle Are water losses to runoff and evaporation in
balance with soil and plant resources?

System
Processes 2.

Nutrient cycle
Energy flow
Decomposition

What is the spatial distribution of nutrients
and energy?
Are nutrients and/or minerals being lost from
the system?

3.
Financial viability
Education/training
knowledge

Are production efficiencies (inputs vs. outputs)
sufficient to sustain system enterprises?

Recovery
Process
and

4.

Niche diversity
Tropic diversity
Soil potential

Is there evidence of recovery with human
intervention?
Are soil parameters within ranges sufficient to
allow recovery from stresses?
Is recovery impaired due to species
competition?

Conditions
5.

Social safety nets Does the community have a diverse revenue
base?
Does producer have discretionary income?

6. Health
problems/treatment

Are there risks from the types and methods of
application of agrichemicals?

Landscape
7.

Land use
Ownership
Connectivity

What are trends in ownership patterns?
What are the patterns of land cover?
To what extent is the natural vegetation
fragmented?

and
Community

8. Economic diversity What markets are in place?
What commodity programs are in place?

Structure
9.

Incentives/constraints What is the community dynamics?
What types of partnerships exist?
What is the kind and nature of community
governments?

10.
Infrasctructure What are the health, education, and banking

facilities?
What is the incidence of illness that might be
related to agricultural practices in the area?

Abiotic
Features 11.

Topography
Soil association
Geology
Climate
Water quantity
Physical habitat
channel morphology

What is the landuse(s) of the resource?
What are the water sources and quality of
water source for desired use?
What is the general texture of the surface soil
horizon?  Is the texture likely to make soils
unstable if vegetative cover is removed?
What are the key limitations of physical
habitat?
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(FOTG) Conservation Practice Physical Effects (CPPE) Worksheet.  Additional indicators
have been listed where appropriate to reflect the broader issues involved in ecosystem
assessment.

The sixth element of the model, MEASUREMENT, is the approach used to measure the
variable(s) to be assessed by the Indicator(s) selected in level five of the model.
Measurement determines the units of measure to record when using a given indicator.  It
is important to collect indicator information using tested and generally accepted methods
and procedures.

Evaluation of ecosystem condition is a judgment, not a measurement.  The seventh
element in the model, INTERPRETATION, is the process used to interpret the measured
values collected using the Indicator selected in level five and the Measurement identified in
level six of the model.  In order to interpret the measured values, it will often be necessary
to establish a target value.

“Target value” is the term used to identify the measured value (rate, amount, extent) for
an indicator that is considered desirable.  A target value can be the same value as a
science-based criterion such as a state water quality standard for nitrate concentration in
drinking water.  If there is a quality criterion in the FOTG for an indicator, this quality
criterion can be used as the target value.  A target value may differ from the FOTG quality
criterion if necessary for site-specific conditions.  In the planning process, target values, or
quality criteria, for indicators may initially be formulated by stakeholders and resource
specialists and later refined during the inventory and analysis stages of the planning
process.  Target values help quantify a desired future condition.

Essential to the concept of a criterion is the notion of a “threshold”.  A threshold
separates an acceptable condition from an unacceptable condition.  To set a target value, a
threshold is determined or predicted.  Often this work has already been done and a target
value is available, or one can easily be set from published information, or by consulting
with others.

If an existing quality criterion for an indicator is not available, a target value can be
determined using other approaches.  Ecological reference sites are commonly used to set
target values.   Interpretations must be able to distinguish changes that result in the
crossing of a threshold from those that are only temporary because of normal fluctuations.
The use of appropriate reference sites helps to filter out normal fluctuations of indicator
variables.  Other methods for determining target values include: experimentation;
predictive models; historical records; and, in the absence of data or a reference site, best
professional judgment.
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USE OF INDICATORS

NRCS involvement in selection and use of ecosystem indicators should assist stakeholders
to evaluate the consequences of past and proposed management actions.  The Indicator
Selection Model presented in this report is designed to guide stakeholders and resource
planners to think beyond single resource issues and consider the condition of the larger
ecosystem including human dimensions of the system.  Actual monitoring of the indicators
can be performed by NRCS and Conservation District personnel, the land user, local
volunteers, or public agencies but the goal is for local decision-makers to become more
aware of the current quality of their ecosystem, begin identifying desired future conditions,
and evaluate progress towards these objectives.

Field Office Use

Following are two examples that depict the relationship of indicators to the FOTG, and
the INDICATOR SELECTION MODEL described previously.  Additional examples are
presented in Appendix C.

Framing Question No. 1. - Are precipitation and ground water resources captured,
stored, used and released in a safe and stable manner?

Ecosystem Component - Soil Stability

Assessment Question - Are the soils stable?

RESOURCE:  SOIL FOTG - Section V (CPPE)
CONSIDERATION:  SOIL EROSION FOTG - Section V (CPPE)
INDICATOR:  Sheet and Rill Erosion FOTG - Section V (CPPE)
EXAMPLE TARGET VALUE: Soil loss FOTG - Section III (Quality Criteria)

less than "T"

Framing Question No. 2. - Are kinds and flows of nutrients, minerals and energy in
balance and optimized with ecosystem production requirements?

Assessment Question - What is the spatial distribution of nutrients and energy?

RESOURCE:  SOIL FOTG - Section V (CPPE)
CONSIDERATION:  SOIL CONDITION FOTG - Section V (CPPE)
INDICATOR:  Soil Organic Matter ContentFOTG - Section V (CPPE)
EXAMPLE TARGET VALUE:  90% of FOTG - Section III (Quality Criteria)

reference soil(s).
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Regional and National Use

The following examples are presented to illustrate the use of indicators for regional and
national level assessments.  Some indicators may be found to be robust and nationally
consistent, but because natural systems are extraordinarily complex and variable other
indicators may require regional interpretation.

1. Soil Leaching Class - This is an indicator of the intrinsic potential for leaching.
The soil leaching class was determined at each NRI sample point in an analytical
framework using site specific data for a few basic soil properties.  When combined with a
complex algorithm that estimates pesticide leaching classes the resulting 4X4 matrix can
be used to evaluate the potential for pesticide flow from a field by leaching.  The result
was a procedure (Soil-Pesticide Interaction Screening Procedure) where analysts can have
a high degree of confidence in estimating soil-pesticide interactions that will not leach.
This index is easy to interpret and has national application.

2. Vertical Habitat Structure Index (VHSI) - This index is based on ecological theory
and the hypothesis that vertically complex habitats support a richer fauna than do more
simple habitats.  This index was developed for use in evaluating USDA programs.  NRI
data were used to construct the index for each Major Land Resource Area (MLRA).
When tested against geographically extensive bird data the model was validated as bird
species richness and other measures of diversity were significantly (p < 0.02) correlated
with the VHSI.  However interpretation  of the model is not nationally consistent as bird
species richness was positively correlated with the index in MLRAs where forest cover
was the natural vegetation, but was negatively correlated with the index in MLRAs in the
plains regions where the natural vegetation was prairie plants or native rangeland
communities, not forest land.
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RECOMMENDATIONS

Recommendation:

• Clarify agency policy to reflect a greater emphasis on using ecosystem condition
indicators in planning and evaluating the results of conservation activities.

The mission of the NRCS is to ‘provide leadership and administration of programs to help
people conserve, improve, and sustain our natural resources and environment.’  The
implementation of agency programs to achieve ‘a productive nation in harmony with a
quality environment’ rests on our ability to objectively assess ecosystem conditions and
evaluate the results of our conservation planning efforts.

A clear policy statement would define the NRCS commitment to gathering, interpreting,
and analyzing information on ecosystem conditions through the use of indicators.
Effective conservation planning is an evolutionary process,  based on what is learned
through measurement and evaluation of impacts on resource conditions.  Because of the
diversity of resource issues across the nation, policy should encourage the selection of
indicators specific to local concerns as well as indicators reflecting national concerns.

The use of ecosystem indicators should focus on coordination with partners in the
identification, collection, analysis, and use of the data.  In the ‘Blue Ribbon Panel report’
to the Chief, questions are raised about a balance between the NRCS role of protecting
natural resources while a client is interested in managing a farm or ranch for profit.  If
policy allows for the formulation of objectives that include a broader community view,
then any accomplishments from the process will be of greater value to that community.
Policy should encourage using indicators that measure both conditions that are important
to the landowner and conditions that are important to the larger community.

Initially multiple kinds of indicators may need to be considered.  They may be used by
customers to evaluate the effects of changes on an individual basis, may be used by NRCS
planning personnel in the conservation planning process or may be used to represent
Performance indicators by management for evaluation of NRCS activities at state,
regional, or national levels.  The indicators  for these different applications may be the
same or different, it will depend on the resource issue and scale of the planning unit.

The policy statement should include specific guidance for the selection and application of
indicators and incorporation into the FOTG.  Under the current structure of the FOTG,
information on indicators could be included in section 5.  One very important application
of indicators is in the measuring of conservation effects.
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Recommendation:

• A field test of the indicator selection model should be conducted at field and
national levels.  Coordination from the Programs and Soil Science and Resource
Assessment areas will be essential in conducting this test.  The initial test at the
field level should begin with field offices in each of the existing ecosystem pilot
sites (formally EBA) across the nation.

The workgroup recognized that the indicator selection model described in this report
needs to be refined based on a field evaluation.  The current ecosystem pilot sites provide
a good opportunity to conduct this test.  Along with testing the model we should test how
information from new indicators is incorporated into the Field Office Computing System
(FOCS) and the reporting process, and the relationship to the strategic planning.

Any test of the process will depend on the resource issues identified at the field office
level.  Strategic ‘performance’ indicators should be based on a broad view of resource
issues tempered with the identified concerns at the field office level.  Based on the
assumptions presented in this document, NRCS is in a position to collect indicator ‘type’
data as it is reported by field office staffs, on a wide variety of natural resource indicators -
via FOCS using the National Information Management System (NIMS).  A test of this
process should include the  following:

Identify Benchmark conditions.  By definition, indicators can show trends or 
changes which implies a comparison against some existing or current condition.  
Test how best to incorporate the benchmark condition into FOCS in order to 
establish trends over time.

Evaluate how indicator data links to strategic planning.  If current output (NIMS 
reports) from selected sites are to be used then strategic plans may need revision 
in order to relate to the resource issues and indicators that are used at lower 
levels of the organization.

Identify training needs for selecting and using indicators.  Part of this test should 
be to determine the training needed to allow field office staffs to effectively use of 
indicators in both planning and evaluating the results of conservation activities.

Recommendation:

• Recognize that resource knowledge can be evaluated along a continuum ranging
from professional judgment to rigorous assessment methodologies.

Indicators should be considered from both a quantitative and qualitative perspective in
light of resource issues, scale of planning unit, staff available to collect data, and
objectives.  Quantitative measurements currently imply a value based on models,
monitoring, or extensive inventories.  Qualitative indicators based on best professional
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judgment should contribute to a decision that “this is the right direction” or “this is not the
right direction.”

The perceived “value” of indicators and target values (relative to a specific resource issue)
may vary with different levels of the organization.  Some data could be based on local, on
the land experience, some by models, and some by monitoring.  This report proposes
several methods for determining target values, including ‘best professional judgment’.  An
openness to all of these approaches is important, given the nature of the approach,
experience of the field office staffs, and availability of other sources of formal monitoring
or expertise.  Without the option of using best professional judgment, field office staffs
would be limited to use of predictive models, or other assessment approaches that require
extensive data, training, and or labor inputs.  These more formal options must be
considered for use in light of the resource problems being monitored, and other inputs
needed to produce results.  Data from all levels should generally describe a current (or
desired future) condition.  The methodology for linking the various levels of data may be
difficult to establish.  It will require the coordination of discipline specialists, management
specialists, and strategic planning specialists and an openness to change.

Recommendation:

• Use a common framework for selecting and evaluating ecosystem indicators to
meet management expectations for all levels of the Agency.

The selection of indicators must be coordinated so that the information generated will be
useful to the field level and potentially for state, regional, and national aggregation.  The
local concerns identified by conservation districts and other partners should be given
comparable importance as national performance indicators.  In the Blue Ribbon Panel
report, a statement was made that “Government Performance and Results Act of
1993...will promote accomplishments through measurable results - not processes (like
meetings held), or activities (like acres mapped, plans written,...).”  The report also made
a recommendation relative to resource assessment to “Articulate clearly natural resource
assessment needs at the local, state, regional, and national levels, in each case recognizing
the specific role of NRCS.”

There MUST be a common framework in which  Field Office, State, Regional,  and
National  Office resource objectives can be measured and evaluated.  The indicators
selection model is flexible enough to be used at all levels of the agency to assist in
evaluation of ecosystem conditions.  The single element that can begin to bring these
various views together is the indicators selection process used within the context of the
natural resource and human considerations identified in Section V of the Field Office
Technical Guide (FOTG) as modified locally to meet community expectations.  The
resource and human considerations currently identified in the FOTG parallel more than
70% of the human and resource issues in this document (appendix D, Indicators Matrix).
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The Field Office Computing System (FOCS) currently has the capability of capturing
effects (quantitative or qualitative) on most of the natural resource considerations
identified in the Indicators Matrix in this report.  However, many of the human
considerations identified in this report are not currently in FOCS.

Recommendation:

• Interpretation of data must be a process that uses the best available knowledge
recognizing the need to be flexible as new knowledge is obtained.

Data reported from any particular field office may be quantitative or qualitative making
aggregation of different elements difficult to combine.  As this occurs, management needs
to work with appropriate partners or discipline experts to interpret the data and pass it on
to the next higher level of aggregation.  Quality is best measured by the outcomes or
impact on the resources (measured by site investigation, monitoring, inventory, use of
models, etc.) and not by forcing a unit of measurement that is inappropriate for a
particular resource issue or where the expertise is not available to measure.  Conservation
plans are the delivery vehicle for NRCS technical assistance and if considered as the sole
measure of meeting specific resource concerns by management, will likely not be as
successful from a customers point of view.

Recommendation:

• Training on the integration of indicators into our planning process should be on
a scale that is consistent with our current levels of technology, the understanding
of the process by state discipline specialists and expectations from management.

 

• Once this process has been tested, reviewed, and revised the National Planning
Procedures Handbook should be updated to include the process.

As policy is implemented, training and incorporation on a new paradigm of doing business
is extremely important.  The agency is already in a position to take the first step forward in
this process by fully implementing the revisions to the FOTG and then utilizing the
functionality in FOCS to extract data as it is documented.  Training will become more
critical as the review and analysis of that data at state and regional levels supports the
process.  This could include items like development of quality criteria, clarification of
resource concerns, establishment of target values, etc..

Recommendation:

• Refinement of indicator methodology is a high priority for NRCS.  The proposed
set of Ecosystem Aspects and 11 Framing Questions will be used as the starting
point for further development.
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• Make assignments to NRCS Institutes, Centers, and Cooperating Scientists to fill
gaps in our knowledge of ecosystem and resource quality and the indicators of
that quality.  This should include development of tools that can be used in the
field to measure/assess resource/ecosystem status (with standardization of
measurement) and a process to integrate/coordinate data with other national
inventories (NRI, partner agency inventories).

Clarification of indicators, their development, use and interpretation is a high priority for
NRCS and refinements in their use should be conducted in the context of the
organizational  level using indicator data and how it could fit into the next layer.  Another
specific recommendation of the Blue Ribbon report is the “development of assessment
tools and environmental indicators that quantify changes in range health, forest health, soil
quality, wetlands, wildlife habitat, ...keeping in mind linkages to air and water quality”.  It
is strongly encouraged that as indicators are developed and refined, that a multi-
disciplinary approach be used as much as possible to provide a broad view of the issues.

Recommendation:

• The National Science and Technology Consortium should be assigned the
development of a document that identifies tools, processes, and other guidance
that would be beneficial to field and state office staffs in development and use of
indicators for all SWAPAH resource considerations.

Guidance is needed on available indicators.  The Water Quality and Quantity Tools for
Use in Planning Water Resources was revised in 1995 to provide this type of guidance
identified in this recommendation.  This document could be used either as a prototype for
development of a larger document or just for the water resource data in a new document.
An expanded document would provide guidance to state and field office level staffs on
tools or processes that are currently available and how they might be used in the process.

Recommendation:

• The National Science and Technology Consortium should be assigned to review
and comment on the current (and future) listing of effects categories that are
used in FOCS.

This review should include an evaluation of data elements including:  current units,
precision, min/max values, and recommendations for evaluation tools.  Other
recommendations might include the use of information at various levels of the agency and
as new technology is accepted, recommendations for other changes within FOCS.
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Recommendation:

• A working group made up of representatives from the Programs and Soil
Science and Resource Assessment areas should be established to coordinate the
implementation of these recommendations.

General acceptance by NRCS on the use of indicators is a fundamental requirement if the
agency wants to ‘provide leadership and administration of programs to help people
conserve, improve, and sustain our natural resource and environment.’  The potential
impact of the use of indicators on state and field offices is such that a coordinated effort
will be needed by both national program and technology staffs to support the effort.
Greater use of indicators is a natural evolution of our conservation planning process.  We
need to invest in long term efforts to refine the indicator selection model, guidance
available to support the field, and the use of information in our evaluation, progress
reporting, and strategic planning.


