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The big question

• Will climate change negate salmon 

restoration efforts?

– Recovery plans in place

– Millions of dollars will be spent

– Should we alter habitat restoration plans 

to accommodate climate change?



Outline

• Predicted climate change effects

• Salmon vulnerability

• Restoration actions and climate change• Restoration actions and climate change

• Adapting restoration plans to 

accommodate climate change



Predicting climate change effects
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Predicted change in low flow

� Change in lowest 

monthly flow 

between 1980s 

and 2080s

>10% increase

-10% to +10%

10-35% decrease

35-75% decrease

BanffBanff

Data source: http://www.hydro.washington.edu/2860/report/

SeattleSeattle

PortlandPortland

BoiseBoise

Predicted change in lowest monthly flow

35-75% Decrease



Predicted change in low flow

� Change in lowest 

monthly flow 

between 1980s 

and 2080s

>10% increase

-10% to +10%

10-35% decrease

35-75% decrease

BanffBanff

Data source: http://www.hydro.washington.edu/2860/report/

SeattleSeattle

PortlandPortland

BoiseBoise

Predicted change in lowest monthly flow

10-35% Decrease



Predicted change in low flow

� Change in lowest 

monthly flow 

between 1980s 

and 2080s

>10% increase

-10% to +10%

10-35% decrease

35-75% decrease

BanffBanff

Data source: http://www.hydro.washington.edu/2860/report/

SeattleSeattle

PortlandPortland

BoiseBoise

Predicted change in lowest monthly flow

>10% Increase



Predicted change in low flow
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What does that mean for salmon?
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Vulnerability

Population status

Salmon vulnerability to climate change

• Conceptual basis: 

Existing stresses 

reduce salmon’s 

ability to respond to 

Other stressors

Climate change

ability to respond to 

climate change



Flow regime vulnerability



Combined flow and 

temperature vulnerability



Flow regime and Chinook life history
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Flow regime and Chinook life history
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Do climate change predictions

alter restoration plans?

�� What habitat factors limit salmon recovery?What habitat factors limit salmon recovery?

�� What are local predicted climate change effects?What are local predicted climate change effects?

Do proposed restoration actions reduce climate Do proposed restoration actions reduce climate �� Do proposed restoration actions reduce climate Do proposed restoration actions reduce climate 

change effects?change effects?

�� Do proposed restoration actions increase habitat Do proposed restoration actions increase habitat 

diversity or ecosystem resilience?diversity or ecosystem resilience?



Restoration actions and climate change



Restoration actions and climate change



Restoration actions and climate change

Restoration actionRestoration action Does action reduce aDoes action reduce a climate change effect?climate change effect?

TemperatureTemperature

increaseincrease

Low flow Low flow 

decreasedecrease

Peak flow Peak flow 

increaseincrease

Longitudinal connectivity Y Y Y

Floodplain connectivity Y N Y

Restore incised channel Y N Y

Restore in-stream flow Y Y N

Riparian rehabilitation Y N/Y N

Sediment reduction N N N/Y

In-stream habitat N N N

Nutrient enrichment N N N



Evaluating a restoration plan

Question 1: What habitats  

limit salmon recovery?

Question 2: What are local

predicted climate effects?

Question 3: Does the plan 

Identify habitats

Limiting recovery

Does climate change

alter habitats

limiting recovery?

Do planned actions

likely ameliorate

Likely

Follow

Unlikely

Question 3: Does the plan 

reduce the effect?

Question 4: Does the plan 

increase resilience?

likely ameliorate

climate effect?

Follow

existing plan

Likely

Re-evaluate

restoration plan

Are there alternative actions

that ameliorate climate effect?

Likely

Follow

existing plan

Revise

restoration plan

Identify actions that address 

long-term limiting habitats

Unlikely

Do planned actions

increase diversity

or resilience?

Unlikely



Strategies to increase resilienceStrategies to increase resilience



Increase habitat diversity
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Restore access to diverse habitats
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Restore flow regimes



Summary

�� Does climate change alter restoration plans?Does climate change alter restoration plans?
�� Climate change effects vary across the regionClimate change effects vary across the region

�� Restoration actions vary in their ability to ameliorate Restoration actions vary in their ability to ameliorate 
climate change effectsclimate change effects

�� Restoration strategies to increase resilienceRestoration strategies to increase resilience
�� Restore connectivityRestore connectivity

�� Increase habitat diversity (floodplains)Increase habitat diversity (floodplains)

�� Restore flow regimes Restore flow regimes 


