
Climate-Change and Wildlife

Climate Change, Wildlife, and Wildlife Habitat 
North Cascadia Adaptation Partnership

January 30-31, 2011

Joshua Lawler, University of Washington



Climate Change
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The projections are minimum, median, and maximum values from an 
ensemble of simulations from16 general circulation models run for a 
mid-high (SRES A2) emissions scenario. The original climate projections 
were taken from the World Climate Research Programme's (WCRP's) 
Coupled Model Intercomparison Project phase 3 (CMIP3) multi-model 
dataset.  These projections were then downscaled by the Lawrence 
Livermore National Laboratory (LLNL), Reclamation, and Santa Clara 
University (SCU) and are stored and served at the LLNL Green Data 
Oasis.  The climate change analyses and maps were prepared by Dr. 
Evan Girvetz (College of Forest Resources, University of Washington).
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Projected % change in precipitation 1980-1999 
to 2090-2999 (IPCC)
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Impacts
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Blair Wolf, UNM



Phenology



Earlier spring events



Earlier spring events

Low elevation plants  may 
exhibit delayed flowering due 
to reduced precipitation and 
lack of chilling.

High-elevation species may 
show advancement in spring 
flowering due to warming 
temperature

Crimmins et al. 2010



Dewar & Watt 1992



Shifts in distributions



Species moving up slope



Species moving up slope





Northern Flying Squirrel (HADCM3 A1B)

stable
expansion
contraction



Northern Goshawk (HADCM3 A1B)

stable
expansion
contraction



Douglas Squirrel (HADCM3 A1B)

stable
expansion
contraction



Turnover

vertebrates
25% to 38% 

plants
45% to 63% 

protected birds
20% to 26% 
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Protected Areas
mammals:
8.3% lost from 
parks 

plants and vertebrates: 58% will lose 
protection

birds: 8% to 12%  will lose protection 
mammals: 85% will lose, on average, 46% protection



Species Change in National Parks
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Sillett et al. 2000













Invasive Species



Vulnerability = sensitivity x exposure / adaptability 

Vulnerability 



Sensitivity Components

Physiological factors

Sensitive habitats

Dispersal abilities

Population growth rates

Interspecific dependencies

Relative location
Salix scouleriana

Sensitive disturbance regimes



Dispersal abilities

Population growth rates

Landscape permeability

Phenotypic plasticity

Genetic variability

Behavioral plasticity

Adaptive capacity



Habitats
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Community Level Impacts



No-analog communities

Number of modern analogs for predicted future bird communities across climate 
models and distribution-model algorithms (2038–2070).

Stralberg et al. 2009



Adaptation



larger reserves
adaptive management
monitoring
coordination
address scale issues
more reserves
assisted migration
intensive management to secure pops.
study biotic responses
mitigate other threats
integrate cc into planning 
increase connectivity







Anticipating the human response
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