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Climate resiliency and design linkage – Lower Columbia

Increasing 
temperature

Droughts

Floods

Hydrograph -
modification

Invasives control & 
biological players

Sediment dynamics

Natural features

Floodplain & longitudinal 
connections

Role of vegetation

Redundancy

Multi-modal hydrology

Outside-in design

Focal areas Design measuresStressors

Tullos, D., D. W. Baker et al., 2021Holling, C.S., 1973

Adaptable

Recoverable

Absorbing 
disturbance

Elasticity

Resiliency



View of former river levee looking east from middle of Refuge (LCEP)
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Source: NOAA Fisheries
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Living shoreline – vegetated overbuilds1

Improve over time

Elevation / veg transition slopes

Carbon benefit

Accommodate more extreme winds/waves

No immediate repair needed (Port O&M)

ACCESS
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Living shoreline – vegetated overbuilds1

Year 2 (May 2023)

West levee overbuild

Year 1 (June 2022)

East levee overbuild



Vegetated Levee OverbuildGibbons Cr – living berm (segment of west levee)

Post-construction (Dec 2020)

Buried rock slope

+1 Year (October 2021)

Buried rock slope w/ vegetation
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Hydrologic variability2

Dec 2021 - typical winter Columbia R. Backwater (EL ~14’ NAVD88)



Jul - Oct

Apr-Jul

Nov - Mar

Mean Columbia R stage 

Nov - Mar is 6” below 

floodplain invert
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Full floodplain connectivity3

Stream evolution model (Cluer and Thorne 2013)
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Stage 0 - habitat3

Habitat & ecosystem benefits based on 

hydrogeomorphic attributes (Cluer and Thorne 2013)
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Stage 0 – Gibbons Creek3



Keys

to 

climate

resiliency:

Space & scale

Partnerships & people

Redundancy &….redundancy



With gratitude to the team! 

Questions?

Partners

Design team Laura Herbon

Landscape Architect, LLC
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Hydro-geomorphic sensitivity3

How much space is 

enough?
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