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• Washington’s connectivity working group
• Statewide connectivity analysis objectives
• Additional key topics

• Ecoregional connectivity analyses
• Climate change and connectivity

• Statewide analysis methods and results
• Summary
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• Science-based
• Representatives from conservation 
organizations, land and natural resource 
agencies, universities
• Open membership, seek to include all 
people and organizations that wish to assist 
in supporting the connectivity working 
group’s  mission
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Full Working Group
Science, communications, policy

Core Team
Overall preparation and 
coordination of state and 

ecoregional analyses

Communications 
& Outreach

Writing and 
Editing Team

Science
•Focal Species
•Modeling
•Scientific Peer 
Review
•Mapping and GIS 
Data
•Landscape 
Integrity

Subgroups
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COLLABORATORS: Western Transportation Institute, Okanogan-Wenatchee 
National Forest, North Cascades National Park, Conservation Northwest
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Barbed wire corrals (bears)  Barbed wire corrals (bears)  Cubbies (American martens)Cubbies (American martens)

Also:Also:
--Rub pads (bobcats)Rub pads (bobcats)
--Remote cameras Remote cameras 

(multiple (multiple sppspp.)                                                              .)                                                              
Scat detection dogsScat detection dogs
(multiple (multiple sppspp.).)
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1. Workshops

• Participants*
- State/Federal 

Agencies
- Non-governmental 

Organizations
- Academic 

Institutions
• Goal

- Develop methods 
to incorporate 
climate change 
into connectivity 
planning
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*WA Dept Fish & Wildlife, WA Dept Transportation, OR Dept Fish & Wildlife, 
National Park Service, US Forest Service, University of Washington, North Carolina 
State University, UC Santa Barbara, Western Transportation Institute, EcoAdapt, 
National Wildlife Federation, The Nature Conservancy

Meade Meade KrosbyKrosby

1. Workshops

• Participants*
- State/Federal 

Agencies
- Non-governmental 

Organizations
- Academic 

Institutions
• Goal

- Develop methods 
to incorporate 
climate change 
into connectivity 
planning

• Climate model 
downscaling

• Climate envelope 
modeling

• Integration with 
connectivity 
models

2. Analysis

���$	����$	�����

��������������
�������

*WA Dept Fish & Wildlife, WA Dept Transportation, OR Dept Fish & Wildlife, 
National Park Service, US Forest Service, University of Washington, North Carolina 
State University, UC Santa Barbara, Western Transportation Institute, EcoAdapt, 
National Wildlife Federation, The Nature Conservancy

Meade Meade KrosbyKrosby

1. Workshops

• Participants*
- State/Federal 

Agencies
- Non-governmental 

Organizations
- Academic 

Institutions
• Goal

- Develop methods 
to incorporate 
climate change 
into connectivity 
planning

• Climate model 
downscaling

• Climate envelope 
modeling

• Integration with 
connectivity 
models

• Climate smart 
connectivity 
maps

• Decision 
Support  
System

2. Analysis 3. Dissemination/
Implementation

���$	����$	�����

��������������
�������

*WA Dept Fish & Wildlife, WA Dept Transportation, OR Dept Fish & Wildlife, 
National Park Service, US Forest Service, University of Washington, North Carolina 
State University, UC Santa Barbara, Western Transportation Institute, EcoAdapt, 
National Wildlife Federation, The Nature Conservancy

Meade Meade KrosbyKrosby

1. Workshops

• Participants*
- State/Federal 

Agencies
- Non-governmental 

Organizations
- Academic 

Institutions
• Goal

- Develop methods 
to incorporate 
climate change 
into connectivity 
planning

• Climate model 
downscaling

• Climate envelope 
modeling

• Integration with 
connectivity 
models

• Climate smart 
connectivity 
maps

• Decision 
Support  
System

2. Analysis 3. Dissemination/
Implementation

• Monitoring
• Field 
experiments

4. Adaptive 
management
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1. Methods
2. Results
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Assemble a statewide 
vertebrate species 
database

Characterize species 
based on vulnerability to 
connectivity threats and 
selected criteria

Link species to 
major vegetation 
classes 

Evaluate species, by 
vegetation class, to 
determine which ones 
best meet focal species 
criteria 
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�.������.���	��.����� Northern Rocky Mt. 
Forests

Semi-desert

Vancouverian low to mid 
elevation forests

Subalpine forests
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Focal Species Vancouverian 
Forests

Rocky Mt. 
Forests

Semi-desert 
Habitats

Alpine 
Habitats

Subalpine 
Forests

Black Bear X X * *
Elk X X * * *
Northern Flying Squirrel X X
Western Toad X X * X
American Marten X * X
Bighorn Sheep X *
Western Gray Squirrel * X
Mule Deer X X * *
Sharp-tailed Grouse X
Greater Sage-grouse X
American Badger X
Black-tailed Jackrabbit X
White-tailed Jackrabbit X
Mountain Goat * * X X
Wolverine X X
Lynx X

Primary species for class X
Species also occurs here *

GIS Modeling
Brian Cosentino
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Output cell size = 100m x 100m
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Delineate “fracture zone 
boundaries”. Expert interpretation 
and/or GIS model
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Source: Singleton, Peter H.; Gaines, William L.; Le hmkuhl, John F. 2002. Landscape
permeability for large carnivores in Washington: a geographic information system
weighted-distance and least-cost corridor assessment. Res. Pap. PNW-RP-549.
Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest
Research Station. 89 p.
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Step 1. Dispersal Surface

Draft

Step 2. Habitat Concentration Areas

Step 3. Refine Habitat Concentration Areas 
and Determine which to Connect

Cumulative cost
Low

High

Current flow
High

Low

Circuit Theory:Least Cost-Path:

Least-cost Path Complemented by
McRae Circuit Theory 
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��� � #���*�.�/���	��� Elk winter range areas that are separated by dense human populations & busy roads
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An Example Analysis: 
Mountain Goat Habitat Connectivity

Andrew Shirk

Photo: tangledwing.wordpress.com

$

Elevation

4392 m

0 m

Alpine Habitat

$

Mountain Goat Habitat Concentrations

$

Landscape Permeability 
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Mountain Goat Habitat Connectivity Cascade – Coastal Range
Corridor Analysis

$

Cost-Distance

$

Cascade – Coastal Range
Corridor Analysis

Circuit-Theory
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Photo: Brock Hoens

•Collaboration across borders is very important for broad-scale 
wildlife habitat connectivity

•Our work is in progress; your feedback on our maps in the room, 
the break-out sessions tomorrow, and on future drafts is very 
important to this work


