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Conservation Planning for US
National Forests: Conducting
Comprehensive Biodiversity
Assessments
BARRY R. NOON, DENNIS D. MURPHY, STEVEN R. BEISSINGER, MARK L. SHAFFER, AND DOMINICK DELLASALA

The US Forest Service has proposed new regulations under the National Forest Management Act that would replace a long-standing requirement
that the agency manage its lands “to maintain viable populations of existing native and desired non-native vertebrate species.” In its place, the
Forest Service would be obligated merely to assess ecosystem and species diversity. A landscape assessment process would rely on ecosystem-level
surrogate measures, such as maps of vegetation communities and soils, to estimate species diversity. Reliance on such “coarse-filter” assessment
techniques is problematic because there tends to be poor concordance between species distributions predicted by vegetation models and observations
from species surveys. The proposed changes would increase the likelihood of continued declines in biodiversity and fail to address the original intent
of the act. We contend that responsible stewardship requires a comprehensive strategy that includes not only coarse-filter, ecosystem-level assessment but also fine-filter, species-level assessments and viability assessments for at-risk species.
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T

he US National Forest Management Act (NFMA) is
an essential statute for maintaining biotic diversity on 192
million acres of national forests and national grasslands. It was
enacted in 1976 as reform legislation in response to environmental impacts from timber harvest, grazing, and mining on national forest lands, which the public and Congress
found increasingly unacceptable (Wilkinson and Anderson
1987). Among many provisions for resource protection, a
primary emphasis was the protection of individual species.
The statutory language of NFMA requires management of the
national forests and grasslands to “provide for diversity of plant
and animal communities based on the suitability and capability of the specific land area in order to meet overall
multiple-use objectives” (16 US Code 1604[g][3][B]). Since
1982, the regulations governing implementation of NFMA
have addressed this diversity provision by requiring that “fish
and wildlife habitat shall be managed to maintain viable
populations of existing native and desired non-native vertebrate species in the planning area” (36 Code of Federal Regulations, sec. 219.19, app. 13). Revisions to NFMA regulations
adopted in 2000 retained the requirement for viable populations and expanded it to include all plant and animal species
(Federal Register 65 [218]: 67514–67581).
Although NFMA has remained essentially unchanged
since its enactment, the US Forest Service has now proposed
regulations that eliminate an explicit population viability

requirement and that restrict management responsibility to
vertebrates and vascular plants (Federal Register 67 [235]:
72770–72816). The proposed regulations require only a
“hierarchical, sequential approach to consider and assess
both ecosystem diversity and species diversity” and that the
Forest Service “identify species for which substantive evidence exists that continued persistence in the planning or
assessment area is at risk, specific risks or threats to these
species, and measures required for their conservation or
restoration”(Federal Register 67 [235]: 72801). No specific language to compel species-level analyses of viability has been
proposed. Moreover, the proposed regulations would subsume
the existing species conservation requirement into a landscape
assessment process that would use a variety of unproven
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ecosystem-level surrogates to estimate species diversity
without necessarily examining the condition or status of
individual species. Although not explicitly stated, the substance
of these proposed regulations hinges on two underlying
assumptions: (1) Land-use planning that relies solely on such
“coarse-filter” (Hunter et al. 1988) approaches to assess the
distributions and status of ecological communities is adequate
to assess how well the needs of all their constituent species will
be met, and (2) the uncertainty that accompanies indirect
assessments of species status provided by coarse-filter tools
is acceptable because species-level assessments are too difficult or too expensive to implement. These assumptions are
not only counter to current understanding of the role and
dynamics of specific species in sustaining ecosystem processes
(e.g., Kinzig et al. 2002), they also negate the nature and appropriate role of population viability analyses in land-use planning.

Inadequacies of assessments employing
only a coarse-filter approach
To understand the functioning of any complex system, it is
necessary to identify and attempt to elucidate the parts that
it comprises. For ecological systems, the most fundamental
“parts” are species. Sir Arthur Tansley originally defined
ecosystems as biotic communities or assemblages of species
and their physical environment in specific places (Tansley
1935). Directly contradicting this view of ecosystems as
collections of interacting species, the proposed regulations
focus resource assessments almost entirely on vegetation
types and successional stages, geology, landforms, and soils.
The logic behind this coarse-filter approach is that the majority of species can be protected by conserving examples of
natural vegetation communities, obviating the need to evaluate the status of each species individually (Noss 1987, Noss
and Cooperrider 1994).
The original intent of coarse-filter approaches to landscape planning was to provide distribution maps of land
cover that could be used to inform the conservation of entire
species assemblages, including communities of interacting or
potentially interacting species (Jennings 2000, Groves et al.
2002). Broadscale applications of coarse-filter methods have
relied on ecoregional classifications determined by a variety
of measures of climate, substrate, and plant composition.
However, they commonly and often exclusively default to
dominant vegetation, because vegetation types can be
assessed by remote-sensing technologies and have been linked,
using general habitat models, to the distributions of many
vertebrate species (Scott et al. 1993). For example, recent
planning efforts by the Forest Service for 4.4 million hectares
of public forests and grasslands in the Sierra Nevada of California assessed the effects of various management
alternatives on vertebrate species using wildlife–habitat
relationship models (Mayer and Laudenslayer 1988) to
classify habitats based on three attributes—dominant vegetation type, successional stage, and canopy closure. When these
models were coupled with a vegetation growth and yield
1218 BioScience • December 2003 / Vol. 53 No. 12

model (Davis and Johnson 1987), they allowed a comparison
of how competing forest management scenarios would be
likely to affect future wildlife populations (Forest Service
2001).
Coarse-filter approaches to assess the viability of species for
land-use planning purposes can provide cost-efficient, indirect methods of assessing species distributions, but to assess
the viability of species, at least three assumptions must hold
true: (1) Attributes that define the coarse filter (i.e., dominant
vegetation types) are sufficient and reliable surrogates for
habitat and can effectively predict the occurrence of a given
species; (2) managing coarse-filter attributes will address the
factor(s) currently limiting abundance, density, and persistence
of each species; and (3) the spatial resolution of the coarse
filter matches the scale at which given species respond to
environmental heterogeneity. Although these assumptions
may be valid for some species in many circumstances, especially species that are small-bodied, abundant, and tightly
linked to a particular vegetation community, the likelihood
that the assumptions are met for all, or even most, species in
an assemblage is low. For that reason, landscape planning
employs “fine-filter” assessments, which are based on direct
measures of the status and trends of individual species or on
models of population viability to evaluate the needs of species
at risk of decline.
The utility of the coarse-filter approach has been tested
for many individual species with equivocal success (see
Scott et al. [2002]). In general, there has been poor concordance between predicted and observed distributions.
Commission errors (false positives, or predictions that a
species is present when it is absent) have been shown to be
more common than omission errors (false negatives, or
predictions that a species is absent when it is present) at spatial scales appropriate to regional conservation planning—
for example, vertebrates in the state of Maine and in national
parks in Utah and breeding birds in California (Edwards et
al. 1996, Boone and Krohn 1999, 2000, Garrison et al. 2000,
Garrison and Lupo 2002, Robertson et al. 2002). Thus,
coarse-filter assessments often overestimate the presence
and, presumably, the viability of species on the planning
landscape.
Only by increasing the resolution of the coarse filter
(which reduces the area predicted to be suitable habitat
for the species), as well as the number of land-cover types
(usually by stratifying the vegetation communities more
finely), can commission and omission errors be simultaneously reduced (Karl et al. 2000). Prediction errors are
also related to ecological attributes of a species: Species
that are rare, colonial, or habitat specialists, or that have small
home ranges, are most likely to be misclassified (Karl et al.
2000, Scott et al. 2002). The misclassified groups of species
usually include those most likely to be at risk of population
declines or extirpation—that is, those that should be targets
of conservation planning efforts (McKinney 1997). In sum,
these prediction errors suggest that employing a coarsefilter approach alone is inadequate to meet NFMA require-
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ments to provide for the diversity and viability of plant and
animal communities.

Integrating the fine filter with
population viability analysis
Coarse- and fine-filter approaches to conservation planning
differ in both the extent and resolution of measurement
employed and the targeted level of biological organization. In
general, mapped coarse-filter attributes reflect higher-level
processes and patterns that arise, for example, from disturbance processes that operate across entire landscapes. For
pragmatic reasons, coarse-filter attributes considered during
the planning process are often those that can be measured inexpensively using remote imagery. Coarse filters rarely will accurately reflect the complex and dynamic habitat requirements
of any individual species. In contrast, a fine filter makes measurements directly at the species level for the subset of species
whose habitat requirements were not captured by the
attributes that define the coarse filter.
Neither coarse- nor fine-filter assessments alone can prescribe the extent or area of habitat necessary to maintain viable populations of plant and animal species on the landscape.
Many rare and declining species are limited primarily by the
availability of suitable habitat (Wilcove et al. 1998), and the
viability of such species depends to a great extent on how much
of their habitat is conserved. Population viability analysis
(PVA) is an in-depth method of fine-filter assessment used
to evaluate habitat loss or similar risk factors for specific
species (Boyce 2002, Shaffer et al. 2002).
An assessment approach that includes both coarse and
fine filters and PVA was recommended by the Committee of
Scientists to the US Forest Service and incorporated into the
2000 NFMA regulations (COS 1999). In addition to rare and
at-risk species, the committee recommended that two groups
of species be evaluated using fine filters—those that provide
comprehensive information on the state of a given ecosystem
(indicator species) and those that play significant functional
roles in ecosystems (focal species). The latter category includes
species that contribute disproportionately to the transfer of
matter and energy (e.g., keystone species), structure the environment and create opportunities for additional species (e.g.,
ecological engineers), or exercise control over competitive
dominants, thereby promoting increased biotic diversity
(e.g., strong interactors). Thus, fine-filter assessments might
be needed for 10 to 50 of the 200 to 1100 species typically evaluated in regional planning efforts carried out by the Forest
Service and may need to include select invertebrates as well
as vertebrates and plants.
Formal PVAs are needed only for species in decline or at
high risk or for species with such functional significance that
their loss might have unacceptable ecological effects. Many
methods of viability assessment exist to accommodate
diverse sources and amounts of data (Beissinger and Westphal 1998, Andelman et al. 2001). All methods explicitly or
implicitly require some sort of model that relates population dynamics to environmental variables, including vari-

ables affected by management. The range of available methods offers a tradeoff between complexity of analysis and
generality of results.
Population viability analysis is neither inherently difficult
nor expensive, but it does require thoughtful model choice and
construction and good judgment in the implementation of
analyses. Perhaps the most demanding aspect of building
realistic PVA models for assessment of alternative management
scenarios is acquisition of sufficient data to yield accurate and
precise parameter estimates (Beissinger and Westphal 1998).
These models then permit reliable assessments of alternative
management scenarios (Noon and McKelvey 1996). The
choice of models and data collection methods depends in part
on the life history characteristics of the species to be assessed,
the quality and quantity of existing data, the time and money
available for additional data acquisition, and the resolution
and extent of analysis (Beissinger and Westphal 1998, Andelman et al. 2001). A method that uses a formal mathematical model of analysis is often preferable to less quantitative
methods for analyzing viability when there is sufficient knowledge of demography, dispersal, habitat use, and threats.
Currently, population viability analyses are required to
address the viability requirements of NFMA. In the context
of the act, viable populations consist of “self-sustaining and
interacting populations that are well distributed through the
species’ range. Self-sustaining populations are those that are
sufficiently abundant and have sufficient diversity to display
the array of life history strategies and forms to provide for their
long-term persistence and adaptability over time” (Federal
Register 65 [218]: 67580–67581). Many population attributes
included in this definition can be evaluated using population
viability analyses, but they cannot be addressed solely through
the application of coarse-filter analyses.

A scientifically credible approach
to national forest planning
An expert panel convened by the National Center for
Ecological Analysis and Synthesis, at the request of the
Forest Service, concluded that “viability assessment is an
essential component of ongoing forest management and
forest planning processes. A variety of methods can and
should be incorporated into viability assessments” (Andelman
et al. 2001, p. 136). A scientifically credible approach to management of a diversity of plant and animal communities in
US national forests and national grasslands combines coarsefilter and fine-filter approaches to identify conservation
targets, including the judicious use of PVA for focal species
and species at risk. Scientifically valid and pragmatic management does not require that the status of all species be
directly assessed. But failure to detect declining species and
to address the putative threats to their persistence leaves only
the prohibitive provisions of the Endangered Species Act to
serve as a safety net.
Although coarse-filter, fine-filter, and PVA assessment
tools are imperfect, their weaknesses are sufficiently understood that the information they provide is, on balance,
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useful, and the Forest Service’s failure to require their use is
irresponsible. Insights provided by the use of these tools will
inform managers about the condition of the ecosystems they
are charged with protecting and the likely consequences of the
management decisions they are empowered to make. Acting
on these insights to change management practices when
needed will aid biodiversity conservation and enable the
Forest Service to meet its stewardship responsibilities.
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