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APPENDDPA. DESCRIPTION OF TBHIENSERVATIONIRATEGY FARODIVERSITY

Introduction
A biodiversityconservation strategy is a plan of action which if correctly and adequately implemented
should result in ecological sustainability and the maintenance and/or restoration of the full complement
of biodiversity in a defined are&iodiversity, as defined e U.S. Congress in 199%iisi KS Fdzf £ NI y =
variety and variability within and among living organisms and the ecological complexes in which they
200dzN)Y SyO2YLI aaSa SOz2aeaidSvya 2N O2YYdzyAidle RAODOSNE

The objetives of this report are to provide:

1. A brief summary of the impetus for and history of landscpeel planning for ecological
sustainability and biodiversity conservation,

2. A description of the science supporting conservation strategies for ecolagistlinability and
biodiversity,

3. A description of the conservation strategy dsan the U.S. Forest Service planning rule and
supported by the Ecosystem Restoration Polanyd

4. A discussion of the applicaticof thisconservation strategy to BSLRP.

Consevation Strategies: Ecological Sustainability and Biodiversity

History and Background
.SAAYYAYT Ay (KS mdpabo@ hdamaniiyigetIdn thé gndiron@ehty I€dSthlY a
International discussion®n ecological sustainabilityThese discussions culmted in the growing
recognition of the importance of biodiversity anble desireto define ways to make anthropogenic
developmentecologicallysustainable Callicott et al. 1999 Our Common Futurealso known as the
Brundtland Report from the United NationsWorld Commission on Environment and Development
(UNWCELL987),placedconsiderable emphasis dhe concept of sustainable development. It defined
ddzadlAyroftS a GRS@OSt2LISyld GKIFG YSSta GKS ySSRa
FdzidzNBE 3ISYSNIdGA2ya (2 YSSG (KSANIebgmeéntyss &Bidgided !  LINS
sustainability which identified maintaining biodiversity as a central component.

These early discussions related to biodiversity led to the establishment of the Convention on Biological
Diversity (CBD) in 1993, with 194 countriesinatories to the CBD, but with only 191 currently agreeing

to be Parties to the Convention. The United States signed onto the CBD, but has not become a Party to

the Convention. TREBDRS T A Y SR 0 A sh&varalsliNgarhonglividg aryanisms from all sources

including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of

which they are part; this includes diversity within speEies6 St 6 SSy aLISOASa FyR 2F S
countries to help conserve biodiversity and identifies the following action items for CBD participants:

71 Identify and monitor the important components of biological diversity which need to be
conserved andised sustainably.

1 Establish protected areas to conserve biological diversity while promoting environmentally sound
development around these areas.


http://en.wikipedia.org/wiki/United_Nations
http://en.wikipedia.org/wiki/Brundtland_Commission
http://www.cbd.int/convention/articles/default.shtml?a=cbd-02
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1 Rehabilitate and restore degraded ecosystems and promote the recovery of threatened species
in collaboratiorwith local residents.

1 Respect, preserve and maintain traditional knowledge of the sustainable use of biological diversity
with the involvement of indigenous peoples and local communities.

1 Prevent the introduction of, control, and eradicate alien species tiould threaten ecosystems,
habitats or species.

f Control the risks posed by organisms modified by biotechnology.

1 Promote public participation, particularly when it comes to assessing the environmental impacts
of development projects that threaten biolamal diversity.

1 Educate people and raise awareness about the importance of biological diversity and the need to
conserve it.

1 Report on how each country is meeting its biodiversity goals.

The last point has led to each Party (i.e., country) to the conventiaving expectations to develop a
national biodiversity conservationrategy. The U.S., natParty to the Convention, has not prepared such

a national biodiversity conservation strategy. However, the international discussions on biodiversity have
had astrong influence on the development of approaches to biodiversity conservation currently being
used in the U.S. and which is reflected in the scientific literature.

Establishment of protected areas has been a central component of the CBD. At its niedi@8p, the

CBD set a goal of establishing 10% of each ecoregion of the world in protectedebizely et al. 2006

By 2005, approximately 12% of tiie2 NI RQa wad rghBrteditd e 81 some type of conservation

status McNeely et al. 2005 butSoutulloetal. (2008 2 1 SR (0 KIF G cox 2F (GKS 62NI RC
had not achieved the 10% goal. Revisions to the CBD in 2010 called for 17% of terrestrial ecosystems to

be designated for conservation by 2020. The 2014 Global Biodiversity Outlook 4 (Secretariat of the
Convention on Biological Diversity, Montréal, Canada) reported that while the overall global goal of 17%
measured as total area of protected areas may be reached, many ecological regialtsremain
underrepresentedNearlymidway in the 2012020 timefame of CBD planningittensor et al. (2014)

have similarly reportethe 2020 goals for biodiversigre unlikely to be met.

The CBD identified various approaches and activities for conserving biodiversity, and left latitude for each
Party to theconvention to develop their own overall strategy. However, the clear focus on protected areas
by the CBD has led to this conservation strategy being a primary worldwide focus for biodiversity
conservation. The basic assumption of this approach is thastapkshing enough areas in a protected
conservation status within all ecoregiqrsiodiversity will be sustained. In many areas of the world,
protected areas aran essential conservation tool as thristing or projectedevels of human useould

not allbw many species to surviveutside such areas. This is particularly true in many developing
countries. Consequently, much emphasis on conservation has been directed at developing tools to help
identify the amounts, sizes, and distributions of protectedearaeeded to conserve biodiversiyndrew

et al. 2014Burns et al. 201,3Soutullo et al. 2008_eroux et al. 2007Sarkar et al. 208).
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The Protected Area Strategy
A common theme in the conservation biology scientific éitare is the discussion of various aspects of
reserves or protected areas as central components of conservation planningAldgew et al. 2014
Conlisk et al. 201,8urns et al. 201Faleiro et al. 201,3Cox and Underwab 2011, Mora and Sale 2011
Rayfield et al. 20Q8Leroux et al. 2007Sarkar et al. 20Q6Allen et al. 2005 Dietz and Czech 2005
Bengtsson et al. 200&roves 2003Sierra et al. 200DellaSala et al. 199Blockstein 199 DellaSala et
al. 1995 Noss and Cooperrider 1998cott etal. 1993. A major focus ofthis literature is onmethodsto
select reserve locationgs well as establish adequateimbers and sizes. The World Commission on
Protected Areas proposed various criteria for the identification of conservation dbeasy 1998 Tlese
included the following:

1 Representativeness, comprehensiveness, and balance: the full range of biodiversity is
represented in a balanced manner,

1 Adequacy: sufficient amounts are included in conservation areas,

1 Coherence and complementarity: areas conmpéat each other and add to the composite set of
conservation areas,

1 Consistency: uniform application of decision processes in selecting areas, and

1 Cost effectiveness, efficiency and equity: balancing the needs of lthdscapeobjectives with

conservatio needs.

Shaffer and Stein (200@)jscussed the need faronservation initiativeto emphaste representation,
resiliency, and redundancy in the selection of conservation areas. To be representative, conservation
areas need to address the range of environmental conditions within the planning area. To be resilient,
conservation areas must be of fimient quality and maintain appropriate processes to withstand
expected natural and human perturbations. To safe guard against unpredictable events, conservation
areas should be redundant, with sufficient number of areas to insure all will not be affbgta major
perturbation event.

Cooperrider etal. (1999)stated the goals of the protected area or what they termed the bioreserve

strategy are to: 1) represent i reserve statugll native ecosystem types including seral stages across

their natural range of variability, 2) maintain viable pagidns of all native species in natural patterns of
abundance and distribution, 3) maintain ecological and evolutionary processes, and 4) be responsive to

short and long term environmental changiloss and Cooperrider (1994yovided a template for

protected lands, further described b§roves (2003)that emphasized reserves should contain full
NBLINSBASYGFrdA2y 2F ylGAGBS SO24ae adHe vatodale tioRpiotectihngy R/ 2 2
ecosystems is compelling: if we can maintain intact, ecologically functional examples of each type of
SO02aeaidsSY Ay I NBIA2YyS GKSYy GKS aLSOASa GKFG fAQS
an ecosystem to be gpecific biotic community plus its abiotic environment, and added that conservation

at the ecosystem level requires attention to ecological processes. While Noss and Cooperider (1994)
emphasized a reserve strategy and promoted maintaining representafi@ail oative ecosystems and

their functional processes in a system of reserves, the concept of providing representation of all native
ecosystems is not constrained in application to only the bioreserve strategy. Groves (2003:228) defined
representation orNB LINS A Sy (G A PSSy Saa Fa aiKS ySSR (2 NBLINB:

3



BlackfootSwan Landscape Restoration Project Landscape Assessme

ecosystem across the environmental gradients in which they occur in a system or portfolio of conservation
I NBI & ¢

In North America, the bioreserve strategy has been promoteditigtives including the Wildlands Project
(Noss and Cooperider 1994), the GAP initiative (Scott et al. 1993, Dietz and Czech 2005), and maintaining
core reserves in Pacific Northwest forediel|aSala et al. 1995Simiarly, The Nature Conservancy seeks

to establish a conservation blueprint of protected areas within ecoregi®@maffer and Stein 2000
Analyses of reserves and reserve networks have looked at the amounts and distributions of protected
lands and how many species, types of vegetation conditions, or other measures of biodiversity are
contained within these area$érkar et al. 2006, Shaffer and Stein 2(xéhtt 1999. Scott et al(2001a,
2001b) reported many protected areas in the United States contain a disproportionate amount of rock
and ice, and not enough of more highly productive ecosystems. Dietz and Czech (2005) rpported
rates of inclusion of a majority of vegetation cover types in the U.S. withindefiied protected areas.
Thusin North Americaand the United States specificallyhe protectedarea strategyas ithas been
implemented to date, hag most example not metits required needs forepresentationand adequacy
(redundancy).

Alternative Conservation Strategies
The need and applicability of a strict protection or bioreserve strategy has been questioned, particularly
for North America (Kareivaand Mardi@ H nMH X a2NJ} YR {IfS HanmmI 5Q92Yy
in the assumption of many strategies is the necessity of the protection status of a conservation area versus
an emphasis on its functional capabilities. The primary focus of conservagiommd is the identification
and delineation of areas that can contribute to the conservation of biodiversity. Conservation areas can
be generally defined as areas in which the primary concern is with the conservation of biotic or
environmental features (Gves 2003). Reserves can be defined in a similar manner, but typically imply a
level of protection from various human activities. Many efforts, such assthBanalysis initiative (Scott
et al. 1993) and ecoregional planning by The Nature Conservancyex003, Shaffer and Stein 2000)
only consider an area as providing representation for biodiversity if it is in a wilderness area, national park,
or similar protected status. Other efforts emphasize the maintenance, enhancement, and restoration of
consenation areas based on their functional attributes, regardless of ownership or protection status.
Theseefforts may address conservation objectives through use of such conservation tools as voluntary
incentive programsHaufler and Kernohan 2002009. Callicott et al. (1999) discusssome of these
differences and identified thaboth views recognize that wild areas and protected reserves are an
important tool for some componentsfdiodiversity, and that working landscapes can make important
contributions to biodiversity conservation, the basic philosophical differences between theiems
divide many specific conservation efforts. However, as noted above, the main body of aiimer
biology literature on a worldwide basis focuses more on protected areas in international conservation
programsthan on functional conservation areas

This division of views continues, as evidenced by recent debates on approaches to consergbtgn bi

OYI NBAGLI YR al NOASNI HAMHE b2aada Si Ff®d®X HamMoO® YI I
include pursuing conservation within working landscapes, rebuilding public support, working with the
corporate sector, and paying better atteh2 y (2 KdzYly NARIKGaA FyR SldzAde

4
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NEALRZYRSR (2 YINBAGI YR al NDASNI 6Hnmu0 adrdAay3ay
recognize limits to growth and would ratchet back human domination of the biosphere, rather than
embNJ OAy 3 A i ®dfortpiotScling hdiitaalaredsSind expanding wild lands, consistent with

the protection or bioreserve strategy. Harmsen and Foster (2014) summed up the opposing points well

0@ adrdAy3ay aLy | RRNBAaKKE a2 KNBHR & 2012 RiyosafdNdPIA (SANG
increasingly pragmatic and socially acceptable tactics, incorporating humateirgdl as necessary to

ensure conservation success. In response, Noss and colleagues (2013) argued that unlimited population
growth and unregulated human development are incompatible with the preservation of natural
ecosystems and indicated that economic gain in the pursuit of drunveltbeing lies at the heart of
biodiversity loss. The resulting debate is focused on two opposing philosophies: collaboration with
corporations and work toward minimizing their detrimental activiti&aigiva and Marvier 20)2and

opposition of corporate development and acceptance of limits to gromnibsé et al. 2018 d €

Brancalion et al. (2013jliscussed the need for ecosystem restoration in addition to protection of
remaining functional ecosystems to maintain biodiversByook et al. (2006¥iscussed the need for
integrating ecological, economic, attitudinal and behavioral considerations in conservation stra@mies.

and Underwood (20113nd DellaSala et al. (1998)scussed the need for conservation actions occurring
outside of reservesD'Eon et al. (2004)dentified how ecosystem represeation should consider
contributions from working landdMora and Sale (201Hiscussed moving beyond a focus on protected
areas to meet biodiversity objectives. Thus, while protected areas are recognized as an important tool or
approach for biodiversity caervation, there is also recognition of the importance of alternative
strategies which incorporate the contributions of all lands to representation goals, especially in North
America.

An additional debate in conservation biology concerns what measuresetrics should be used in
designing conservation areas. The most commonly discussed include two differing strategies that have
been termed coarse filter and fine filter strategies. Coarse filter strategies refer to placing a primary
emphasis on defining presentation goals based on native ecosystem diversity, while fine filter strategies
place a primary emphasis on having species represented in conservation areas. Coarse and fine filter
strategies have been discussed extensively in the literatlinegley et al. 201,4Hermoso et al. 201,2

Schitz et al. 2013Samways 20Q71.emelin and Darveau 2006chulte et al. 20065amson et al. 2003
Kintsch and Urban 200Biaufler 1999a1999h Schwartz 1999Panzer and Schwartz 1998aufmann et

al. 1994. Coarse filter strategies have been identified in many publications as a primary direction for
conservation plannig Berg et al. 2014Yanahan and Taylor 201Mermoso et al. 201,2Mcllwee et al.

2013 Schultz et al. 201Bdulte et al. 2006D'Eon et al. 2004Haufler et al. 200XKintsch and than

2002 Panzer and Schwartz 199%8aufmann et al. 1994 although numerous fine filter strategies leav

also been promoted, such as the current emphasis on surrogate species by the U.S. Fish and Wildlife
Service (http://www.fws.gov/mountaiprairie/science/surrogate_species.cfm).

2012US Forest Service Planning Rule
The maintenance and restoration of bidgersity has been and continues to laekey emphasis of
conservation efforts, and is a fundamental component of ecological sustainability. The 2012 USFS Planning

5
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wdzf S RSTAYSR aazaphbilityyid roektttHe indeds lofithe drésent generationhwitt
compromising the ability of future generations to meet their needs. For purposes dfdhiNJi = & SO2f 2 3.
adzadGlr AylroAtAGes NEFSNE (2 GKSODt2HHOFA G yaFaNndke
adzadl AylFroAf Alee NeiebtdpEdudenndicdssimar diiendide bendfitfron? gbods

and services includin®@2 y i NAodziA2ya G2 226a FyR YIN]ISG IyR
& dza ( | A yeFed® Xof the (capability of society to support the network of relationships, tradtio

culture, and activities that connect people to the land and to one another, and supporant
O2YYdzyAliASaeg o! d{d C2NBald {SNBAOS HamH tflyyAy3a w
GGKS ljdzZt f AGe 2NJ 02y RA (i brdinant &dogidalythaabeisiios &ai &amplg, K Sy A
composition, structure, function, connectivitgnd species composition and diversity) occur within the

natural range of variation andan withstand and recover from most perturbations imposed by natural
environmentalR& y I YA Q& 2NJ KdzYly Ay ¥t dzSyOSoé

The U.S. Forest Servidécosystem Restoration Poliyrther defined the expectations of restoration

activiies on Forest Service lands. This policy stressed the importance of recreating the ecosystem
conditions that occurred priorto Eulo YSNR Oy &S Gt SYSy G o LG adGraGaSRY ¢
reestablishing the composition, structure, pattern, aedological processes necessary to facilitate

GSNNBAGNRAFET YR Iljdz2 6AO SO2aeaidSyYy adzaidlAylroAftAites
an ecosystem should be informed by an assessmérgpatial and temporal variatioin ecosystem
characeristics under historical disturbanceegimes during a spéied reference period. ¢tKS LRt AC

recognized challenges to restoring historical conditions in some ecosystems, and added the term
functional restoration for when it is not possible or desiratieeestablish key ecosystem characteristics
within the NRV; the policy provides the flexibility to replace historical species or other characteristics with
species or other characteristics that will be functionally similar but better suited for idenfifiggle
climate or other conditions.

The diversity of plant and animal communities section of pi@nningrule identified a coarse filter
conservation strategy as the primary mechanism for achieving ecological sustainability and ecosystem
integrity. It enphasized the principles of representation of native ecosystem diversity, but did not rely on

a protected area or bioreserve strategy in providing this representation. Rather, the conservation strategy
identified in the Ruleand reinforced in the EcosysteRestoration Policy emphasizes an approatiere
maintaining representation of ecosystem diversity is the primary focus without regard to whether this
representation occurs in strict protected areas, working lands, or other locations. It supported the need
for representation of all native ecosystems, and clearly defined an ecosystem as a specifically defined
assemblage of species with characteristic composition, structure, processes, and connectivity in terms of
its landscape context.

The conservation stratgy presented in the Rule secondaglypliesa complementary species assessment
to the primary coarse filter strategy. Combining a codilter and fine filter strategy has several
advantages. First, the coarse filter provides a sound scientific foumdé&tiorepresentation of native
ecosystems and for identifying and quantifying the cumulative effects ofgeiiement activities on this
diversity (Kaufmann et al. 1994). Second, identifying desired ecosyditearsity based on reference
conditionsis mae time and cost effectivéhan to manage for eveincreasingnumbersof endangered,

6
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threatened, proposed, candidate, or species of conservation concern (Kintsch and Urban 2002, Kaufmann
et al. 1994). Third, a coarse filter provides the mechanism to mahsesof conflicting habitat demands

in a single landscape for multiple species of concéfar¢ot et al. 1993 Finally, for many species,
information on their distribution and specific habitat needsriadequateto provide for their habitat
requirements Haufler 1999h. By applying the coarse filter strategg the primary mechanisrfor
conserving biodiversitythis strategy increases the likelihood that the habitat needs of all species will be
represented in the landscapiarough ecosystemrestoration or maintenance, thus promoting overall
restoration and maintenance of biodiversitiiowever, linking the coardsiter approachof providing
ecosystem diversity with a fine filter analysis of species habitat allows for the assessment ofdtahitat

of species of concern or focal specreative to the historical, current, and futurecosystem diversity
conditions. In additionthe species assessmetmmponent allows for thevaluation of theeffectiveness

of the coarse filter for providing sufficieamounts of each ecosysteras well as ecosystem patsizes

and distribution or spaél arrangemenin the landscape, as proposed and identified during the ferest
level or projectlevel planning process

Coarse Filter ComponeniNative Ecosystem Diversity
The coarse filterstrategy, as described for this purposemphasizes maintaining or restoring native
ecosystem diversityThere is substantial agreement in the literature on the science supporting this
strategy through the concept of representation (Groves 2003, Kintsch and Urbanh2a62\ally et al.
2002 Poiani et al. 2000Kaufmann et al. 1994, Noss and Cooperrider 1994). The Rule incorporates the
underlying conservation guidelines for representation in addressing the cdi#teserequirements for
native ecosystems. The Rule and the Ecosystem Restoration Policy also empimasiesiliency
requirements in providing ecosystems that have the appropriate compositions, structures, functions and
connectivity as defined by natureanges of variation. Further, the needs for adequacy and redundancy
are addressedn identifying that sufficient amounts and distributions of each ecosystem are needed to
support all ecosystems and species into the future. Thus, timsarvation strategydentifies these key
elements of a coarse filter approach without the requirement that they be in specific protection status.

Numerous authors have identified the importance of ensuring the variety of ecosystems is considered in
representation within a @nning region (Mcllwee et al. 2013, Groves 2003, Shaffer and Stein 2000,
Lambeck and Hobbs 2008chwartz 199®Rressey 1998Kaufmann et al. 1994). Both biotic and abiotic
factors should béncluded in identifying conservation areas (Mcllwee et al. 2013, Groves 2R88n

2003. Mcllwee et al. (2013Y4e Blois et al. (2002Poiani et al. (2000)andHaufler et al.(1996,19999
identified the importance of understanding both the role of abiotic factorsreatingdifferent types of
ecological sites within algnning landscape, and how ecosystems react temporally following disturbance
across these different ecological sites.

The fundamentahssumption behind usingpresentation ohative ecosystems as a conservation strategy

is if the full rangeof historical conditions and the processes influencing them can be maintained or
restored in a planning area, then all of the native ecosystems that supported biodiversity at all scales or
levels, will be presen®yplet and Keeton 199%aufmann et al. 1994, Noss and Cooperrider 1994). A key
part of this is to adequately represenative ecosystem diversity at appropriate landscape scales in terms

of amounts, sizes and distributions and to adequately represent each native ecosystem in terms of having

v
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an appropriate composition, structure, and function including disturbance peaseand connectivity

(Haufler et al. 200R Poiani et al. (200QJiscussed the need for functional conservation areas which she

RS T A y S Rgedgraphid doBaindhat maintains focal ecosystems, species, and supporting ecological
LINPOSaasSa oAGKAY (GKSANI ylI idzN2000) fithey disSussed fdnctiéhal NA | 6 A
O2yaSNBIGA2Yy FNBFa Fa NBFa dGKFdY aYFAydarAya GKS
their natural ranges of variability over time frames relevant to conservation planning and management

(e.g., DO-p n n & For Kdologikedl sustainability, understanding, describing, and quantifying native
ecosystem diversity at the landscape level and developing detailed reference descriptions at the
ecosystem level are critical steps to forest planning. Bettedd uporapplyingan appropriatescale and

resolutionof ecosystem diversitglassification

Various tests of coarse filter strategies have shown they can be effective for biodiversity conservation
(Berg et al. 2014Yanahan and Taylor 201Kcllwee et al. 2013liver et al. 2004Kintsch and Urban
2002,Ben Wu and Smeins 200@/essels et al. 199Wichols et al. 1998Panzer and Schwartz 1998).
Several projects have conducted analyses of historical coarse filter conditions compared to current
conditions. Haufler et al. (1996, 199000 andKernohan and Haufler (1998kscribed a coarse filter
process that used an historical reference to characterize native forest ecosystem diversity, and compared
it to current conditions. Their method quantified historical amounts of ecosystems based on historical
disturbance regimes, espially the role of fire, and compared these amounts to current conditions. These
comparisons allowed for a prioritization of those ecosystems with the greatest need for conservation
based on a deviation from historical amounts. Poiani et al. (2000) apphehistorical analysis to a
classification of ecosystems along the Yampa River in Colorado, and were able to identify focal ecosystems
for setting restoration and maintenance goals based on historical flood events and their influences on
riparian ecosysms.Hemstrom et al. (2001)sed an historical reference approach to assess ecosystem
conditions in the Upper Columbia River planning landscape based on conditions described in-the mid
1900s. Another example of analyzing current and historical conditionsdnservation planning was
described bywan Wyngaarden and Fandih@zano (2005pr Columbia. They mapped existing conditions
with satdlite imagery, investigated abiotic factors, and determined which native ecosystems were
present. This allowed them to conduct comparisons of historical to existing conditions and to prioritize
conservation efforts to most efficiently use limited conseigatfunds. All of these examples identified

the feasibility of implementing coarse filter approaches based on historical references.

The use of natural or historical ranges of variability as identified in theaRdléhe Ecosystem Restoration

Policy requres the development of information on native ecosystem diverditgng@res et al. 1999
Swetnam et al. 1999%aufmann et al. 199Morgan et al. 1994 This approach generally focuses on
understanding how historical disturbance pesses operated across different ecological sites within
planning landscapes to produce the dynamics of native ecosystem diversity. This information is then used
to determine the amounts and distributions of native ecosystems. Comparisons to current coaditi
based on the same ecosystem diversity classification allow analysis of cumulative changes caused by more
recent human activities. This type of historical analysis can incorporate all levels of biodiversity in the
natural or historical range of variaityl (Haufler et al. 2002Conducting such an assessment provides the
ecological reference for assessing the current status of a landscape in relation to its historical status, and
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helps identify the desired direction for manageme@tewell and Aronson (201&)( | 4G SRY da! y SO2f
reference indcates the intended characteristics of an ecosystem after it has undergone ecological
NEAG2NI GA2Y D¢

To ensure the effectiveness of the coarse filter, it is essential that the scientific foundation for this
reference remains in the forefront of forest plaing. Without adherence to the need to fully represent
native ecosystem diversity as defined by both abiotic conditions and disturbance processes, in appropriate
amounts, sizes, and distributions, and for each specific ecosystem to have the appropaiatetetistics

in terms of its composition, structure, function, and connectivity, then the basic scientific underpinnings
of the coarse filter strategy are not met.

Ecosystems have and continue to be directly altered by human actions. Although Nativicahse
interacted and influenced ecosystems for thousands of years, these influences are generally incorporated
in an historical reference. It is the extent of human influermccurring since major Euwsmerican
settlement, generally over the last 150 yesarwhich is of greatest conservation concern. Direct
conversions to agriculture, urban, suburban, and rural developments are the most obvious impacts.
However, there are also less obvious, yet in some instances more pervasive,-imgduead changes at

both the landscape and ecosystem levels as well, such as the implications of a century of anthropogenic
alterations to and interruptions of historical disturbance processes as well as invasions of exotic species.
Therefore, important reference information fahe identification of ecosystems in need of restoration
includes a description and assessment of historical conditions as influenced by historical disturbance
processes. With such information, departure from historical amounts and distributions of ecosystel
corresponding species habitats can be mapped and quantified. This information can also be used to
ARSYy(iATe ONRGAOIET NBYIFIAYyAy3d INBlra 2F Ayidl oG 2N 6
restoration potential.

Currentsocial and econoin demands such as protection of human lives or property from wildfigeire

that many areas of national forest land be managed for objectives other than restorakionever,
where these constraints are not paramouhistorical reference should be trsarting point for setting
direction in terms of ecological sustainability ariddiversity conservation. &iationsfrom the historical
reference shouldoe clearly identified and gyported for why theyare needed, either in response to
changed environmetal conditions or for their expected contributions to meeting social and economic
needs in the landscape. Expected outcontesugd then be evaluated on whether the remaining native
ecosystem diversity goals (i.e., representation, resiliency, and redugdlamill support ecological
sustainability and biodiversity objectives for the landscape.

As mentioned, the coarse filter applies the concept of representation at two levels of biodiversity
organization, the ecosystem level that defines specific ecosystnd their reference conditions in terms

of compositions, structures, and functions, and the landscape level which addresses the amounts, sizes,
and distributions of specific ecosystems as arranged across the landscape. The amounts of each
ecosystem tha occurred historically can be estimated and used to help guide desired restoration
objectives. As noted byHiggs et al(2014), historical references remain vitally important to restoration
efforts.
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The historical spatial arrangements of ecosystems within landscapes are less well understood and
documented than reference conditions such as species compositions, fire return intervals, and other
ecosystem level metrics. This is especially true in lapscdominated by mixed severity fire regimes.
Setting desired future conditions for spatial arrangements of ecosystems also has additional challenges as
past and current anthropogenic changes may place constraints on achieving desired spatial patterns.

Scale issues are an important consideration to ecological sustainability and biodiversity planning. Proper
emphasis on identifying appropriate delineations and boundaries for planning areas, relative to both the
grain and extent to be usedaraher et al. 199%Haufler et al. 1999BNiens 2002 Mayer and Cameron

2003 must be includedBassett and Edwards (20G8)alyzed how the selection of landscapes at different
scales (EMAP hexagons, watershed, and county) influenced the number of species and ecosystems
includedin a selected area, and its ecological implications.

Representation based on a coarse filter strategy requires an appropriate classification of ecosystem
diversity applied at an appropriate scalkchwartz 1999Mayer and Cameron 2002&ind with adequate
precison or grain (Mayer and Cameron 2003). Haufler et al. (1999b) discussed using hierarchical
classifications for defining planning areas within which ecosystem diversity can be described and
guantified, and suggested that the section level of the Nationatdidthy of Ecological Unit€lgland et

al. 1997 provided one example of the level of a hierarchical system that could serve to define boundaries
of planning areas. Within each planning area, a more specific classifioatemshat defines the abiotic

and biotic components of ecosystems is needed (Grossman et al. 1999, Haufler et al. 1999b).

Grossman et al. (199%eviewed ecological classification systems and stated that a hierarchical
organization is important in ecosystebased management. Hermoso et al. (2013) looked at using
vegetation classes as a basis for representation andrtegdhat the number of classification units and
their ability to identify homogeneous vegetation communities were critical to the effectiveness of such
systemsHowever, consideration of the effectiveness of the vegetation classification system to applyin
and implementing a coarse filter is often overlookedRather, the use of an ecosystem diversity
classification for representation often falls to whatewargetationclassificatiorsystemhappens to be
availableor currently in usewhich can producaninadequate description of ecosystem divergidaufler

et al. 2003. Marcoux et al. (20133emonstrated how careful selection of a classification system is
needed, as a comparison of two classification systems produced errors in describing fire regimes in British
Columbia. Other authors have raised comseabout the use of various vegetation classification systems

in coarse filter approaches to biodiversity conservatic@ushman et al. (200&xamined the use of
selected vegetation characteristics for explaining the abundance of bird species placed in three broad
groupings: open canopy species, closed canopy species, and generalist species. Theiridnadysesd

a coarse filter for representation, but rather looked at how well various vegetation community variables
explained abundances of the different groupings of bird species. They found that variables collected at
the plot, community type, and landape explained only a small percentage of the variances in
abundances of species in these grouphile the wide range of species requirementsluded in their
species groupings and the lack of discrimination of variables used in comparison to theitanben
estimates reduce the likelihood of significant relationships, their results still highlight the need to
adequately consider the classification system selected for planriatplossberg and King (200&ked
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at how well habitat relationship models based on vegetation cover types functioned in explaining species
abundances, and found relatively lowaracy in in these models. They cautioned on the use of such
models based on a vegetation classification system in conservation planning. However, as with Cushman
et al. (2008), Schlossberg and King (2009) did not evaluate a coarse filter approacidiverbity
conservation but rather evaluated the use of a vegetation classification system in a simplistic wildlife
habitatmodel

Thus, the selection of an appropriate classification system for defining ecosystem diversity is critical to
the success ahe coarse filter approach to biodiversity conservation. The classification system must be
sufficiently detailed to identify and incorporate the different environmental gradients occurring across
the planning area as well as the various disturbance respatates that occurred historically (Clewell

and Aronson 2013, Groves 2003, Noss and Cooperrider 1994). As noted, relying on vegetation
classification systems that do not adequately capture these components of ecosystem diversity are likely
to result in errors in descriptions of disturbance processes, inadequate discernment of important
ecosystem types needed to provide for biodiversity, and an inadequate basis for defining ecosystem
integrity.

Fine Filter ComponentSpecies Assessment
A fine filter or pecies assessment component can serve as a secondary analysis of whether the coarse
filter is adequately maintaining the diversity of plant and animal communities a planning or project region.
The proposed actions to achieve goals for ecosystem divessivgher plan objectives are assessed in
terms of their ability to provide sufficient habitat quality for selected species.

Quantifying and mapping the ecosystem diversity conditions and other conditions resulting from planned
management activities allasvfor the assessment of historical, current, and projected future changes to
habitat conditions for identified species of concern or focal species. Assessing the habitat quality of
historical conditions for a selected species provides the basis to uaaershe inherent capability of the
landscape to support that species. Comparisons to current ecosystem conditions then reveal how habitat
conditions for these species have changed. Planned ecosystem restoration or other management actions
to influence haitat quality are then evaluated for the expected future status of these species relative to
the inherent capabilities of the landscape.

Species assessments provide a check on the assumptions and proper functioning of the coawse filter
ecosystem divisity component. For example, if a species having a high probability of persistence under
historical conditions was found to not have an acceptable probability of persistence under the proposed
future conditions, then the targeted goals for ecosystem dhitg, or impacts of other proposed actions,

may need to be reevaluated and modified. However, if proposed future conditions are shown to provide
an acceptable likelihood of persistence by the selected species, then the ecosystem diversity goals are
suppated in their function to maintain biological diversity and ecological sustainability in the landscape.

If the assessment reveals the landscape historically had a low probability of persistence for a species (low
inherent capability), then the coarse éltshould only be expected to produce similar levels of persistence

as the inherent capability. Management for a species beyond the identified inherent capability of the
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landscape would be a deviation from the coarse filter and would be expected toilmpazts on the
ecological sustainability and biodiversity outcomes.

Many species included in assessments are often rare, occur in low abundance, or may have large home
ranges covering diverse landscapes. This makes determining the potential impactisidfial projects

on many of these species difficult to evaluate. However, conducting a landscape assessment of planned
activities allows for the needs of these species to be considered in a cumulative manner including the
expected responses to restorati actions as well as other management activitiésr farranging species

such as many mestarnivores, it may be necessary to combine the results of multiple landscape
assessments to have a clear understanding of the habitat conditions for future tpacgsof some of

these species.

Connectivity
Ecosystem sizes, distributions, and surrounding conditions are important to consider in order to address
concerns for animal movements and thresholds of fragmentatiBlatler et al. 2002  Species
assessments are one of the best ways of assessing connectivity among ecosystems within a landscape,
and can provide important infmation for planning of ecosystem diversity in terms of the pattern of
ecosystems desired in the landscape.

Developmenbf the landscape metrics tool FRAGSTAM&ESarigal and Marks 1998&ncouraged a flurry

of studies to calculate numerous landscape metrics and related these to various ecological variables.
Many ofthesestudies lacked rigor or proper review of causative relationshipsind Wu (2004repaed

a perspective paper that reviewed landscape analyses, and discussed how the potential of these analyses
have been largely unfilledThey noted ongroblemin particular, the improper use of landscape metrics,

has contributed to this lack of progresBhey noted many such landscape analyses treated landscape
pattern as an end in itself, without properly examining the cause and effect relationships. They further
notedtoo many landscape indices and mapped data are used without any considerattmmexological
relevancy.

Tischendorind Fahrig (2000gviewed 33 studies relating to landscape connectivity. They discussed how
terminology differences can cause confusion, and stressed the importance of understanding the
difference between functional connectivity and structural conmétt- analogous to the differences
between the concept of corridors and the concept of landscape linkages. Corridors assume habitat
continuity, whereas linkages address movement capabilities, habitat patches, landscape configurations,
matrix conditions,barriers, and their relationships in maintaining continuous populatidtsss and
Fischer (2001and Rosenburg et al. (199d)scussed corridors and related terminology and stressed the
differences between functional and structural expectationsWith (1999)reviewed information on
corridors and reported on a maber of studies that documented uses of corridors, but also discussed how,

in many other studies, landscape connectivity was not a function of corridors.

Habitat for a species can be distributed in varying qualities and sizes across a planning landsicape, w
each species responding to similar environmental features in potentially different ways as influenced by
patch, matrix, scale, and landscape characteristics (Wiens Fiiher et al. 2004 Understanding the
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historical distribution of the habitat for a species in a landscape is important to its evaluation, as it provides
an indication of how habitat of varying quality for a species may have occurred under historical
disturbance regimesSallabanks et al. 1999 Most species have adapted to interact within patchy
environments either spatially within a landscap®iéns 1997, or temporally a@mounts ad quality of
habitat within a landscape shifted over timeégmp et al. 199MWiens 1997). These factors add complexity

to the evaluation of connectivity, and emphasize the importance of an historical refer&aisk et al.
(2014)compared potential outcomes of increasing sizes of habitat patches for cactus wrens, minimizing
anthropogenic disturbances, or increasing conndgtiamong habitat patches. They determined
different actions might be taken depending upon the amount of resources available to a pitaggson

et al. (2011)reported that maintaining large patches of high quality habitat wasre important to
population vialllity when compared to the spatial arrangement or matrix conditions in a planning or
project area.

BSLRIR Application of the Conservation Strategy
Primary objectives of BSLRP include reducing the risk of uncharacteristic wildfire and maintaining
terrestrial biodiversity in the project aredBSLRP should utilize tbenservation strateggs described in
the USFS Planning Rwdad Ecosystem RestoratidPolicy A landscape assessment that provides the
historical reference conditions and cumulative changes to the landscape is an essential tool for
implementation of this strategySuch an assessment must identify historical reference conditions to
defineuncharacteristic wildfire and address ecological sustainability concerns as well as identify the native
ecosystem diversity to be restored and maintained in the project arealtivess biodiversity objectives.
The resulting description of native ecosystdiersity and its processesill providethe foundation for
restoration treatments described in the project plarhe gecies assessment component can serve to
evaluate the effectiveness of the coarse filter to provide adequate native ecosystem divarsits
landscape to support biodiversity objectives as well as sufficient habitat for all Endangered Species Act
listed species where inherent capabilities exist in the project area to support quality habitat for these
species.
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APPENDIB. ECOREGIONABOUNDARIES

Methods

Existing landscape classification systems were reviewed relative to facilitating the ecological sustainability
and biodiversityconservation goals of the conservation strategy. Emphasis was placed on selecting a
landscape classification system to help define and describe historical ecosystem diversity. EXxisting
landscape classification systems were reviewed relative to the foitpwbjectives:

1. The area delineated is large enough to encompass the primary processes needed to characterize
historical ecosystem diversity but not so large to preclude classifying ecosystems with a sufficient
level of detail; and

2. Use classification systesrbased on geolimatic landscape boundaries to reduce variability in
ecosystem diversity.

Specifically, two commonly used ecoregiotygle classification systems were evaluated relative to the
above objectives: USFS ECOM2IBI4nd et. al. 997) and NRCBlajor Land Resource Units (NRXDSG6).

The ECOMAP Sectidavel (TableB-1) ecological unitdelineation were selected for this landscape
assessment ais providesthe best scale and resolution for delineating the interaction of geomorphic and
regional ciinate information that most influence potential natural vegetation in the project area.

Table Bl. Table 2 from Cleland et al. (1997) showing map unit design criteria for determining the appropriate
ecological unit mapping scale for the project objectivEle Sectiofevel ecological unit was used for the BSLRP
landscape assessment.

Ecological unit Principal map unit design critetia
Domain Broad climatic zones or groups (e.g., dry, humid, tropical)
Division Regional climatic types (Koppen 1931, Trewatha 1968)
Vegetational affinities (e.g., prairie or forest)
Soil order
Province Dominant potential natural vegetation (Kuchler 1964)
Highlands or mountains with complex vertical climate-vegetation-soil zonation
Section > Geomorphic province, geologic age, stratigaphy, lithology

Regional climatic data

Phases of soil orders, suborders, or great groups
Potential natural vegetation

Potential natural communities (PNC) (FSH 2090)
Subsection Geomorphic process, surficial geology, lithology
Phases of soil orders, suborders, or great groups
Subregional climatic data

PNC—formation or series

Landtype association Geomorphic process, geologic formation, surficial geology, and elevation
Phases of soil subgroups, families, or series
Local climate
PNC—series, subseries, plant associations

Landtype Landform and topography (elevation, aspect, slope gradient, and position)

Phases of soil subgroups, families, or series

Rock type, geomorphic process

PNC—plant associations

Landtype phase Phases of soil subfamilies or series

Landform and slope position

PNC—plant associations or phases

Note: The criteria listed are broad categories of environmental and landscape components. The actual
classes of components chosen for designing map units depends on conditions and relative importance of
factors within respective geographic areas.
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Several Sectiofevel maps and associated GIS data have been developed over théoyehesUS Forest
Servic& CANRGSE A& I Y Hevdl hodhdeieS Baileylethal D@anthat WaSuSdll in 2hy
Interior Columbia Basin Ecosystem Management Project in thepmidQ & B-2ZJ.A 3 dzNB

FigureB-2¢ al LI 2F .-lévdl boSrilddids (BaifeyOeil. 1 M4) for the project region. GIS Data source:
Interior Columbia Basin Ecosystem Management Project.

Second, is a map developed by the ECOMAP team in tha mich 1 Q & B-#.C A 3 dzNB

FigureB-3. Map of ECOMAP Section boundaries (ECOMAP TEAM 200® foojéct region. GIS Data source:
http://data.fs.usda.gov/geodata/edw/edw resources/meta/S USA.EcomapSections.xml
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While there are overlapping similarities imany of the boundaries between the two mappirefforts

(Figure B4 AS@SNIf YI 22N RAFFSNByOSa

I'NBE y20SR Ay

units at the continental divide and both have some boundaries that are generalized and sonhavbat

greater detail such as following watershed boundaries

Figure BA® h@SNX e 27

. I A tleSad ENndakieg Rithid thenpeojedt regios. O G A 2 v

To facilitate the objectives of this assessment, each boundary was evaluated relative ttogexis
information on potential vegetation and the mostethiled boundary was selectedihe resulting

boundaries were further refined usingdgit HUC watershed boundaries (USDA NRCS 2013; source

http://mslapps.mt.gov/Geographic Information/Data/DataList/datalist Details.aspx?did={e9120c8f

fc2b-4fe3-b5e4fad4d5393ad9}wK S

NE (KS

watershed boundary. Figure-Bdemonstrates how watershed boundaries were used in this manner.

Figure Bb. lllustration of a generalized
. | A fEEONA® kboundary versus th
more accurate watershed boundary-(8|
digit HUC).

Generalized
ecoregion
boundary

Watershed
boundary
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FigureB-6 represents the resulting refined ECOMAP sectéwel boundaries. Each resulting ecoregion
boundary was further assessed for tree species distribution to ensure the appropriate resolution had been
achieved.

Figure B6. ECOMAP sectidavel ecoregiorboundaries resulting from refinement process described in the text.

FIA pbt datawere summarized by s
species groups to evaluate thela'\
distribution within the landscape &
assessment area  ecoregion £ zs:
boundaries (Figure -B). The first
group (blue dots) included wester
larch, grand fir, western white pine &g
western red cedar western *;,,

these spemes were known tc
experience theimost eastern and g;r/
southern boundaries in ecoregiory e
M332B. The second group (re' ‘-
dots) included Iimber pine and

T v/ﬁl”‘i"\"' -
known to experience their nsi @l oy

western distribution in M332B as Flgure B7. FIA plots were used to display groupings of spe«
distributions wittin the project region. See text for an explanation
well. ~ These plots were further map components and their interpretation.

22










































































































































































































































































































































































































































