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�
Working Relationships



�

Greater Sage-Grouse
in the Columbia Basin of Washington

� Four extant populations
� All geographically isolated 

from external populations
� Shrub-steppe Obligate
� Associated with:

� Riparian
� Wetlands

� Major non-climate Threat:
� Land Conversions
� Fragmentation



�
� Listing Reviews (rangewide, western populations, CP DPS)
� Long-term population index monitoring via lek counts
� Google Scholar lists >1,000 publications on the species since 2010

Notable Management & Planning Documents include:
� Washington State Wildlife Action Plan (http://wdfw.wa.gov/conservation/cwcs/)

� WDFW Greater Sage-grouse Ecology page 
(http://wdfw.wa.gov/conservation/research/projects/grouse/greater_sage-grouse/)

� Washington State Recovery Plan (http://wdfw.wa.gov/publications/00395/)

� Columbia Basin Landscape Conservation Design 
(https://www.sciencebase.gov/catalog/item/53fbab92e4b040acab80df7a)

� Science Framework for the Conservation and Restoration Strategy 
(https://www.fs.usda.gov/treesearch/pubs/52275)

A Bird Well Studied …



�
Climate Suitability: Sagebrush

Ensemble projection for 2100 (after Bradley 2010)

2050

Suitable
Climate

Unsuitable
Climate

(after Still and Richardson 2015)



�

Key Vulnerability 
Components

Conservation 
Objectives Team 
(COT) Report

GRSG: ecology 
and conservation 

of a landscape 
species

Washington State 
Wildlife Action 

Plan



�

Key Vulnerability 
Components

Conservation Target Greater Sage-grouse
Habitat Type Shrub-Steppe / Grasslands
Related Habitat Types Wetlands, Riparian Floodplain
Geographic Scope GRSG Priority Areas for Conservation 
Key Vulnerability Habitat Suitability

Habitat Attributes
Sagebrush (presence, vigor)

Diverse Forb & Grass Components
Adjacent mesic habitats (wetland, riparian)

Grass (stubble) height
Key Vulnerability Competition / Species Interactions

Habitat Attributes
Invasive Annual Grass

Invasive Forbs
Arthropod Prey Abundance
Vulnerability to Predators

Key Vulnerability Connectivity

Habitat Attributes
Genetic Connectivity (reproduction)

Demographic Connectivity (distribution)
Dispersal



�
Vulnerability Levels

Habitat likely to 
remain or become 

suitable

Climate Change 
Vulnerability 

Factors
Increasing Vulnerability to Climate Change

Habitat 
Suitability

Population likely to connect

Threats from 
Non-Native 

Species

Connectivity 
and Landscape 

Context

Habitat likely to 
become 

marginal

Habitat likely to 
become suitable

Population likely to remain 
or become isolated

Threat from annual grass invasions 
likely to be low

Threat from annual grass 
invasions likely to be high



�
3 Steps of the Framework

Assess 
vulnerability of 

selected population

Use vulnerability 
matrix to clarify 

management goals 
and select 
adaptation 
strategies

Select actions to 
implement chosen 

adaptation 
strategies



�

Assess 
vulnerability of 

selected 
population

Are diverse native 
plant forage species 

currently present 
and abundant?



�

Use vulnerability 
matrix to clarify 

management goals 
and select adaptation 

strategies



�

Use vulnerability 
matrix to clarify 

management goals 
and select adaptation 

strategies



�

Use vulnerability 
matrix to clarify 

management goals 
and select adaptation 

strategies

In this example …
� Habitat Remains or Becomes Suitable
� Populations Remain or Become Isolated
� Low Threat from Non-Native Grass 

Invasions

…The Users get a summary of
� Population’s relative vulnerability
� Relative value for conservation
� Population-specific potential goals and 

strategies



�
Strategy to Action

Actions “Menu” drawn from 
locally-relevant conservation plans 
(i.e., SWAP, Yakama Climate Adaptation Strategy)

Select actions 
to implement 

chosen 
adaptation 
strategies



�
Framework provides:
� Scaling: How widespread are challenges & solutions?
� Triage: Which populations warrant conservation 

investment?
� Cost/Benefit: Where is best bang for buck?
� Actions: What should be done? And how much 

confidence do we have in those actions?
� Roles: Who among partners is most poised for a given 

action?

Decision Support
Select actions 
to implement 

chosen 
adaptation 
strategies



�

Cross Reference with Sympatric 
Decision Processes 

Common structure enables a consistent, collaborative approach

to landscape-scale, climate smart conservation planning and 
implementation



�
� Structured approach to integrate Vulnerability into 

landscape-scale management decisions
� Coordinated decision process informed by best-

available science
� Opportunity for inter-organizational coordination 

across species & ecosystem management
� Framework for scaled & replicated conservation 

action treatment evaluation
� Integration pathway to manage for climate change 

resilience at a landscape scale 

Outcomes


