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Promoting the longerm viablity of wildlife populationsn
Washington State through a sciefim@sed, collaborative
approach that identifies opportunities and priorities to
conserve ad restore habitat connectivity.
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Executive Summary

Animals move across landscapes to find food and other resources, migrate between seasonal
habitats, find mates, and shift to new haliia response to environmental changes. The ability

to successfully move between habitats is essential for thetéomgsurvival of many wildlife
species, from large, migratory species such as@kvus elaphysand mule deer(docoileus
hemionu}, to smaller animals like whitéailed jackrabbits Liepus townsendii Greater Sage
Grouse Centrocercus urophasianys and western toadsAfaxyrus boregs Landscape
connectivity is also important for maintaining other natural processes such as nutrierg cyclin
and seed dispersal. Maintaining and restoring connectivity is a key conservation strategy to
preserve ecological processes and maintain the genetic and demographic health of wildlife
populations. Connected landscapes will help wildlife weather futurgahaimanges resulting

from natural disturbances such as firefrom other factors including human population growth,
development, and climate change.

The state of Washington, like other states, faces pressures that have compromised the
connectivity of fabitats and wildlife populations. The imprint of development, transportation,
and agriculture on the landscape is prevalent and many wildlife habitats have been highly
fragmented. And, despite being the smallest western state, Washington has the sdwsid hig
human population. Sustaining wildlife habitat connectivity, while at the same time meeting the
needs of people and communities, is an increasingly difficult challenge.

The Washington Wildlife Habitat Connectivity Working Group

In this context it becamapparent that piecemeal efforts to avoid habitat fragmentation would
not be successful in maintaining landscape connectivity over time. An effective program to
maintain or improve connectivity requires a statewide approach using the best availabk scienc
to guide coordinated action by many agencies and organizations. The Washington Wildlife
Habitat Connectivity Working Group (WHCWG) was formed to address this need.

The WHCWG is a voluntary publigrivate partnership between state and federal agencies,
universities, tribes, and negovernmental organizations. The WHCWG is-led by the
Washington Department of Fish and Wildlife (WDFW) and the Washington Department of
Transportation (WSDOT). The mRPranstingthe losgerant e me n t
viability of wildlife populations in Washington State through a scidrased, collaborative

approach that identifies opportunities and priorities to conserve and restore habitat
connectivity 0

The WHCWG has al so responded tnanitigtivedo idddifgt er n
key wildlife habitats and migration corridors. We work in collaboration with the Western
Governorsd Association Wildlife Corridors |ni
contributions to this effort.
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The Washington Connected Landscapes Project

It became clear that we needed a systematic approach with multiple components and a sustained
effort to support our mission statement. We call this approachwtashington Connected
Landscapes ProjectThe primary thrusts of & project at this time include: (1) scientific
analyses of connectivity issues at different spatial scales for current and future landscape
conditions, (2) development of suitable analytical methods and tools necessary to support these
analyses, (3) coomdation with transboundary partners to maintain connectivity across
Washingtonbés border s, (4) research and adapti
and (5) outreach and education about connectivity to a broad array of stakeholders. This
statewidereport of the WHCWG is the first scientific analysis product of the Washington
Connected Landscapes Project.

The Statewide Analysis

Assessing the current condition of wildlife habitat connectivity in the state is an important step
for connectivity consemtion. This statewide analysis quantifies current connectivity patterns for
Washington State and neighboring areas in British Columbia, Idaho, and Oregon. It provides the
foundation for analyses of connectivity at three spatial scales: (1) the statewideusing
connectivity maps and data presented here, (2) ecoregional scale connectivity analyses, and (3)
detailed | ocal anal yses and |linkage designs.
also provide the foundation for assessing changes brabglut by energy development, climate
change, and human population growth.

This document includes descriptions of the methods and results of the statewide analysis, lessons
learned while completing the analysis, and planned future work of the WHCWGo Igiaies
guidance for interpreting and using these products. Appendices provide greater detail about
species models, modeling methods, and GIS tools produced by the working group.

A primary product of our statewide analysis are maps which depict linkageriks, including

areas of suitable habitat and the best remaining linkages connecting them. Sometimes those
linkages include good habitat, such as stepping stones of small but exceptionatyddigh

habitat patches. Other times the models may idewtifgt is the best, albeit marginal, swath of

land through poor or degraded habitat.

The maps that accomplish this were derived from two modeling approachemc@uspecies
approach produced linkage networks for 16 representative species, wHaadsgape integrity
approach produced networks of lands exhibiting high degrees of landscape integrity and
relatively intact natural areas with low levels of human modification.

Focal Species

We selected focal species using criteria designed to favorespsith geographic ranges, habitat
associations, and vulnerabilities to hurtaeated barriers that made them representative of the
habitat connectivity needs of many terrestrial species at a statewide scale. That is, we intended
the linkages identified foour 16 focal species to benefit a broad array of species sensitive to
habitat fragmentation. The focal species we chose represent not only diverse vegetation types,
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but varied life histories as well. They include animals that need large areas to mestdts,

like American black bearsUgsus americanys elk, and wolverinesQulo gulg. They also

include smaller species whose habitat has become fragmented, such as northern flying squirrels
(Glaucomys sabringsand whitetailed jackrabbits. And they @flude less mobile species such as
western toads.

Our results for each focal species include maps of: (1) overall resistance to movement across the
landscape, (2) important habitat patches (habitat concentrationi dr€a4s), (3) costweighted
distance, with depicts how resistance to movement accumulates while traversing the landscape
outward from HCAs, and (4) modeled linkages between HCAs (Fig. ES.1; see Chapter 3). Close
inspection of maps for each focal species can provide insight into baseline totynect
conditions in different parts of Washington State.

Landscape Integrity

Our landscape integrity approach to modeling connectivity seeks to identify the best available
areas to maintain connectivity for animal movement and ecological processes. dmémipthis

approach, we first identified large, contiguous areas that have retained high levels of
Ainaturalnesso (i.e., core areas <characterized
identified linkages of highest landscape integrity betwesme @reas. These linkages tend to

avoid urban, residential, and industrial zones, transportation infrastructure, and agricultural
lands. Note that our landscape integrity models are intended to be broad scale and are not
tailored to specific categories wildlife species.

Products of this analysis include maps of: (1) landscape integrity scores (Fig. ES.2); (2) linkages
based on four different landscape integrity resistance models each reflecting different
sensitivities to humamodified landscapes (See &er 3); and (3) composite landscape
integrity linkages using the four different sensitivity levels (Fig. ES.3).

Many landscape integrity linkages coincided with focal species linkages, and the landscape
integrity maps complemented the focal species t®gul that they represented connectivity
conditions across our entire study area in a single map. For example, the maps allow one to
compare the relatively natural conditions in the Olympic and Cascade Mountains with more
converted lands in the eastern Bugrough, the Interstate(5-5) transportation corridor, and the
Columbia Plateau in eastern Washington.
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Figure ES.1.Example overview of map products for elk showing progression from landscape resistance

(top left) and habitat concentration areas (taght) to the costveighted distance (bottom left) and

linkage zones (bottom right). The cegtighted distance map illustrateew theease and extent of
movementchangess elk travebutward romHCAs. The | inkage zone(ofmap hi g
leastlandscapeesistancejnovement pathway for elk to travel between adjacent HCAs.
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Figure ES.2. Landscape integrity map. Areas of highest landscape integrity have the lowest human
footprint (e.g., natural landovers, low housing density, and minimuoads).
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