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Climate change occurs simultaneously
with other stressors
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Expected effects of Climate change for western
North America

* Increasein air temperature

e More severe hot weather events and less frost days
e Increase in wildfires

e Decreasein snowpack & early melting in spring

e Changes in precipitation: shift from snowmelt to flashy rain-

dominated streamflow

* More extremes in regimes

Intergovernmental Panel on Climate Change 2019



General hypotheses related to climate
change impacts on species

Shifts in species range towards poles (Parmesan and
Yohe 2003)

Changes in timing of key life events (walther et al.
2002, Parmesan and Yohe 2003, Thackeray et al. 2016, Cohen et al.
2018)

Shrinking body size (Daufresne et al. 2009)
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(A) Historical hydrologic conditions

(B) Ichthyograph of upriver migration

(C) Projected change to discharge
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Trends towards earlier fry emergence
of trout under climate change
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Trout are shrinking under climate change
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Columbia River is THE migratory corridor for salmonids

k Example Cold Water Refuges

_” Salmon / Steelhead Path

Wustration of potential cold water refuges along the Columbia River Migration Corridor.

Support conservation plans prioritizing cold
water refugia on the Columbia River



Local habitat conditions can mediate the
effects of climate change

Habitat structure
Stream gradient

Stream shape
Habitat units
Velocity shelter
Hiding cover
Spawn gravel

Environmental regimes
Stream flow

Stream temperature
Turbidity
Nutrients
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