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Managing Wildlife 
in a 

Changing Climate





“protect,
preserve,

perpetuate
and 

manage”

IDFG Mission…

Moose

Mojave Black-collared Lizard

Clark’s Nutcracker

N Leopard Frog Wolverine

American Pika

Snowshoe Hare
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(Wilcove et al. 1998, 2000)
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Factors Affecting Changes…

• Elevation

• Topography

• Latitude

• Land cover types

• Wind patterns



Up in 
elevation

In Theory

Pole-ward in 
latitude

Blue Grosbeak

Cliff Chipmunk



• Center of 
abundance for 305 

widespread bird 
species in North 

America has shifted 
northward by 

~35miles (56 km)

In Reality

National Audubon Society 2014, Chen et al. 2011

• Current estimates of 11 meters / decade in elevation 
and 16.9 km / decade in latitude



Up…
In Reality

Chen et al. 2011, EPA 2012, Tingley et al. 2012

… some 
stay put…

Down…

North…

South…

Western Bluebird

Red-breasted Merganser

Western Meadowlark

White-headed 
Woodpecker

Western 
Scrub-jay

Lesser Goldfinch

Up & 
Down…



Linking changes 

in climate conditions 

to changes in biodiversity 
requires several assumptions 

of 

climate exposure,

species sensitivity,

and 

adaptive capacity.

In Reality



Vulnerability Components

Vulnerability

Potential 
Impact

Adaptive 
Capacity

Exposure Sensitivity

= ?+-+

Exposure Sensitivity Adaptive Capacity



Exposure –
More than just 

Temperature & Precipitation



For 
Example…

h Spring 
Temperature

h Frost-free 
Days

h Growing 
Season

h Phenology / 
Green-up

h Snow Melt

i Snowpack 
& Cover

Changes in Timing & 
Duration of Streamflow Earlier Insect 

Emergence

Earlier Blooming 
Dates

h Pests & 
Disease



Sensitivity

Physiology

Sensitive 
habitat

Inter-specific 
dependency

Disturbance regimes

Ecological 
interactions



Adaptive 
Capacity

Dispersal ability

Population 
growth rate

Dispersal 
barriers

Generalist/
specialist

Trophic level



Implications for 
Management

• “protect, preserve, perpetuate and 
manage”

• Individual species management 
plans

• Idaho’s State Wildlife Action Plan



How?



The Pacific Northwest Vulnerability 
Assessment of Species & Habitats 

to Climate Change

http://climatevulnerability.org

University of Washington
University of Idaho
Idaho Dept of Fish and Game
Washington Dept of Fish and Wildlife
Oregon Dept of Fish and Wildlife

Montana Fish Wildlife and Parks
US Geological Service
National Park Service
National Wildlife Federation 
The Nature Conservancy



Vs.

Species 
Distribution 

Modeling

• Quantitative, often spatially-
explicit

• Substantial uncertainty

• Time consuming ($$)

• Single species

Vulnerability 
Indices

• Qualitative categorization

• Substantial uncertainty

• Relatively quick

• Multiple species

Coarse-filter

Fine-filter



Greater 
Sage-grouse

Fine-filter 
Example:
Population 
Modeling

• Simulate potential 
impacts of climate 
change on 
populations

• ~12 species

(Chad Wilsey)

best

worst

Habitat quality



Coarse-filter Example

http://climatechangesensitivity.org



Northern Bog Lemming 
Sensitivity Index & Confidence
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Idaho Mammals 
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Several 
Vulnerability 

Indices

(Lankford et al. 2014)



Potential Issues…

Summer Spring

Fall Winter

(Small-Lorenz et al. 2013)

• Ignore full annual cycle & geographic variation

• May inaccurately represent vulnerability both 
spatially and temporally

Assumed 
Uniform



A New Framework for Spatio-temporal 
Climate Change Impact Assessment

(Bingle et al. in press)

• Species sensitivity in a 
spatial context

• Seasonal-specific 
climate exposure

• Assess different 
approaches for 
calculation of sensitivity

Great gray owl



Exposure Factors

Exposure Factors Statewide shift in exposure factor
Spring

Mean spring temperature Increase
Total spring precipitation Increase, Decrease

Number of frost free days Increase
Summer

Mean summer temperature Increase
Total summer precipitation Decrease

Mean temperature 
warmest month Increase

Autumn
Mean autumn temperature Increase
Total autumn precipitation Increase

Winter
Mean winter temperature Increase
Total winter precipitation Increase

Mean temperature 
coldest month Increase

Snow water equivalent Increase, Decrease

(Bingle et al. in press)



Spatial and 
Seasonal 

Variability

SummerSpring

Fall Winter

(Bingle et al. in press)



Annual Mean    Vs.   Seasonal Maximum

(Bingle et al. in press)



So What?

• Many assumptions in predicting 
impacts to wildlife

• Ignoring spatial and seasonal 
variability may be dangerous

• Relying on existing data is 
necessary, but also dangerous



Wildlife Research Needs

• Significant lack of natural history info 
(coarse-filter)

• Empirical data are scarce (fine-filter)
• Consequences at population levels and 

community composition are unclear
• Species adaptive capacity is unknown



Monitoring

Expect changes in distribution 
and behavior of wildlife over 

both space and time.

• Extent of sampling?

• Stratification?

• Detectability / Timing?

• Cost?

900m

1200m

1500m

1800m

Modified from Conroy et al. 2011

?



• Mismatches in scale

• Spatial and temporal 
variability

• Different models 
produce different 
results

• Management 
outcomes unknown

Climate Research Needs



It is not the strongest 

of the species 

that survives, 

nor the most intelligent.  

It is the one that is the most 

adaptable to change.


