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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?
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Adapting restoration plans to
accommodate climate change




Predicting climate change effects
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Predicted change in low flow

>10% increase

Change in lowest A0%t0 +10%
10-35% decrease

monthly flow 35.75% decrease
between 1980s
and 2080s

35-75% Decrease

Predicted change in lowest monthly flow

Data source: http://www.hydro.washington.edu/2860/report/
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Predicted change in low flow

>10% increase
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Predicted change in low flow

>10% increase
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Predicted change in lowest monthly flow

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



What does that mean for salmon?
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What does that mean for salmon?
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What does that mean for salmon?
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Salmon vulnerability to climate change

Vulnerability » Conceptual basis:

Existing stresses

Population status reduce salmon’s

ability to respond to

climate change
e Other stressors
= Climate change




Flow regime vulnerabillity

Flow Regime Vulnerability

(averaged over Vulner?bc:Iity
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Combined flow and
temperature vulnerability
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Flow regime and Chinook life history
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Flow regime and Chinook life history
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Data source: http://www.hydro.washington.edu/2860/report/




Do climate change predictions
alter restoration plans?

e \What habitat factors limit salmon recovery?
e \What are local predicted climate change effects?

e Do proposed restoration actions reduce climate

change effects?

e Do proposed restoration actions increase habitat

diversity or ecosystem resilience?




Restoration actions and climate change

Ameliorates Ameliorates Ameliorates Increases
temperature base flow  peak flow salmon

Category Common technigues increase decrease increase resilience

Longitudinal connectivity (bamer remowval)
Removal orbreaching of dam
Bamer or culvert
replacement/removal

Lateral connectivity (floodplain reconnection)
Leveeremoval
Feconnection of floodplan
features (e.g., channels, ponds)
Creation ofnew floodplam habitats

Vertical commectivity (incised channelrestoration)
Bemtroduce beaver(damsincrease
sedument storage)
Bemove cattle (restored vegetation
stores sediment)

Install grade controls




Restoration actions and climate change

Ameliorates Ameliorates Ameliorates Increases
temperature base flow  peak flow salmon

Category Common technigues increase decrease increase resilience

Eipanan functions
Grazing removal, fencing,
controlled grazing
Planting (trees, other vegetation)
Thinming or removal ofunderstory
Instreamrehabibitation
Femeandenng of straightened
stream, channel realignment
Addition oflog structures, log jams
Boulderweirs andboulders

Brush bumdles, cover structures

Gravel addition
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Restoration actions and climate change

Restoration action Does action reduce a climate change effect?

Temperature Low flow Peak flow
increase decrease increase

Longitudinal connectivity

Floodplain connectivity

Restore incised channel

Restore in-stream flow

Riparian rehabilitation

Sediment reduction

In-stream habitat

Nutrient enrichment




Evaluating a restoration plan
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Unlikely Likely
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Unlikely Likely

Unlikely

Revise Re-evaluate
restoration plan restoration plan

|dentify actions that address Are there alternative actions
long-term limiting habitats that ameliorate climate effect?




||




Increase habitat diversity

Mainstem
habitats

Waples et al. 2008




Increase habitat diversity

Mainstem Groundwater
habitats channel

Waples et al. 2008




Restore access to diverse habitats

. Rainfall/transitional hydrologic regime E Snowmelt hydrologic regime
@ Ocean-type Chinook population @ Stream-type Chinook population

Waples et al. 2008




Restore access to diverse habitats

. Rainfall/transitional hydrologic regime E Snowmelt hydrologic regime
@ Ocean-type Chinook population @ Stream-type Chinook population

Waples et al. 2008




Restore flow regimes




Summary

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

e Restoration actions vary in their ability to ameliorate
climate change effects

e Restoration strategies to increase resilience
e Restore connectivity
e Increase habitat diversity (floodplains)
e Restore flow regimes




