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DEVELOPING A FRAMEWORK FOR INCORPORATING 

CLIMATE CHANGE AND BUILDING RESILIENCY INTO 

RESTORATION PLANNING CASE STUDY – LOWER 

COLUMBIA RIVER ESTUARY
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GUIDING QUESTION: “How can the Corps and others develop a replicable 

framework for incorporating climate change and building resiliency into 

restoration planning?”



INCORPORATE CLIMATE CHANGE IN 

RISK-INFORMED DECISION MAKING
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TOOLS

IPCC and Federal 

information on web 

for big picture CC 

context.

Find GCMs: CMIP3/5 

projected temperature 

changes, 

precipitation, SWE 

and streamflow.

Utilize UW (HB 

1160)/RMJOC/CRT 

CC streamflow 

datasets. 

At the local level, use 

existing conceptual 

and computational 

models of the estuary. 4
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Columbia River Mile, upstream from MCR

Range of Water Surface Elevation Profiles for Lower Columbia River during  APR-JUL 2009
Maximum WSE:  Comparison of 3 SLR scenarios to  "actual" conditions 

SLR- 'A': MAX WSE simulated for each nodal point, along centerline of fed nav channel

SLR- 'B': MAX WSE simulated for each nodal point, along centerline of fed nav channel

SLR- 'C': MAX WSE simulated for each nodal point, along centerline of fed nav channel

Actual: MAX WSE simulated for each nodal point, along centerline of fed nav channel

Range in hourlyflow rate  passing Bonneville Dam during April-July 2009  =  130 - 367 KCFS

Range in hourly flowrate passing Willamette Falls during April-July 2009  =   8 - 65 KCFS
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CC planning and adaption 

are characterized by high 

levels of uncertainty.

Inherent uncertainty can be 

addressed by a risk and 

scenario based 

approaches.

Put reliance on real 

observations, e.g. 

monitoring versus complex 

computer models.

Do not lose sight of the 

present conditions.

REVEALING AND REDUCING UNCERTAINTIES



Simplify by focusing on the things we can affect

REDUCING COMPLEXITY TO INFORM DECISION MAKING



REDUCING COMPLEXITY TO INFORM DECISION MAKING



Phased Approach to Climate Change Adaptation



CASE STUDY

“Steamboat Slough”, 

an existing Corps 

project.

What could be done 

different?

Additional climate 

change information 

and understanding.

Incorporation of 

conceptual models 

and site context within 

the estuary.
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ESTUARY LOCATION
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RM 35.

The project is located 

in the estuary where 

tidal hydraulics 

dominates. 

Experiences a mean 

high tide and low tide 

of 8.88 to 1.32 feet. 

Most of the site, 

restoration is 

characterized as 

mudflat/low marsh 

habitat.



POTENTIAL ADAPTATION MEASURES AT STEAMBOAT SLOUGH
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“The Corps and others should 

adaptively manage the site for future 

changes without neglecting present 

site conditions …”



CONCLUSIONS AND RECOMMENDATIONS (1)

Climate change will alter the future state of the 

estuary and the evolution of estuarine habitats.

There are significant opportunities to increase future 

resiliency. 

Given complexity of modeling future impacts, there 

will always be a high degree of uncertainty.

Build in flexibility using real world information and a 

risk based adaptive approach. 

Stress monitoring data and specific threshold to 

trigger adaptation measures.

Long term, collaborative and innovative funding is 

critical.
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CONCLUSIONS AND RECOMMENDATIONS (2)

There is a need for more planning flexibility. Address 

with long-term adaptive management partnering 

agreements.

Integrate with other Corps programs. All efforts should 

be coordinated, such as hydrosystem management, 

levee systems, pile dikes, dredging and sediment 

management projects.

Estuary-wide, long-term monitoring are needed to 

identify changes and focus attention. 

Implementing through large-scale, long-term 

adaptation strategies will be considerable
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QUESTIONS


