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Motivation

Herbaceous Tidal 

Wetland

Forested Tidal 

Wetland
Source: Littles et al., 2022

Source: Marcoe and Pilson, 2017
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Motivation

Source: Littles et al., 2022

• We are making great progress towards 

restoring tidal wetlands on the CR

• SLR/CC represents an obvious threat 

to restoration activities, but occurs on 

timescales > decades

• There is another threat to wetland 

restoration much more abrupt, and 

potentially more damaging to tidal 

wetlands not yet widely discussed…
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Cascadia 
Subduction Zone 
Earthquake

Stumps at the Neskowin Ghost Forest – photograph by user: RocketSams on 

Wikipedia

Photos courtesy of Jim O’Brian
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Cascadia Subduction Zone 
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Land subsidence estimates from 

DOGAMI Open-File Report O-13-

06
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Three Scenarios: 

• M9 - subsidence

• M9+IF – subsidence and infrastructure failure

• M9+IF+LQ – subsidence, infrastructure failure, 

and liquefaction
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Cascadia Subduction Zone 
Earthquake: Tidal Hydrodynamics

Pre-Earthquake Post-Earthquake
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Changes to tidal range are largely driven 

by lowering of MLLW, and magnitude of 

changes increase upstream
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Cascadia Subduction Zone 
Earthquake: Tidal Hydrodynamics

Changes to: 

Land Surface Elevation

Tidal Hydrodynamics

Habitat
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Changes to tidal range are largely driven 

by lowering of MLLW

Infrastructure failure results in tidal 

dampening compared to M9 alone
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Cascadia Subduction Zone 
Earthquake: Tidal Hydrodynamics

Changes to: 

Land Surface Elevation

Tidal Hydrodynamics

Habitat
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Current Conditions Liquefaction Conditions

Liquefaction causes reflection of the tidal 

wave, locally increasing tidal range 

downstream and decreasing range upstream
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Changes to: 

Land Surface Elevation

Tidal Hydrodynamics

Habitat

Cascadia Subduction Zone 
Earthquake: Habitat Changes
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Broad scale lowering of habitats (>90%)
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Changes to: 

Land Surface Elevation

Tidal Hydrodynamics

Habitat

Cascadia Subduction Zone 
Earthquake: Habitat Changes

+26%

Habitat Proportion 

(hectares)

Habitat Type CC M9

Subtidal (SUB) 28,929 36,402 

Sandflat (FL) 7,127 6,966

Low Marsh 

(LM)

2,625 3,115 

High Marsh 

(HM)

5,237 3,510

Shrub (SH) 2,478 830

Forested (FOR) 2,763 954

All Habitat Sum 49,159 50,823

Intertidal 

Habitat Sum

20,230 14,421

-2.2%

+18%

-33%

-66%

-65%

+3.4%

-29%

Intertidal Habitats

Dynamic changes (i.e. “how much intertidal 

habitat converts to a lower type?) indicate 

>90% of intertidal habitats will be impacted
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Changes to: 

Land Surface Elevation

Tidal Hydrodynamics

Habitat

Cascadia Subduction Zone 
Earthquake: Habitat Changes

+26%

Habitat Proportion 

(hectares)

Habitat Type CC M9

Subtidal (SUB) 28,929 36,402 

Sandflat (FL) 7,127 6,966

Low Marsh 

(LM)

2,625 3,115 

High Marsh 

(HM)

5,237 3,510

Shrub (SH) 2,478 830

Forested (FOR) 2,763 954

All Habitat Sum 49,159 50,823

Intertidal 

Habitat Sum

20,230 14,421

-2.2%

+18%

-33%

-66%

-65%

+3.4%

-29%

Intertidal Habitats

“Through a combination of different age 

dating techniques and statistical analyses, 

we determined that the reestablishment of 

a salt marsh in Netarts Bay, Oregon took 

∼200 years.”
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• A Cascadia Subduction Zone rupture event 
will result in significant changes to habitat 
distributions throughout the Columbia River 
Estuary

• Marshes will subside to lower elevations

▪ >90% will convert to lower elevations

• Recovery rates specific to the CRE are 
unknown, and likely to be different from 
historical rates

▪ Recovery rates from nearby areas suggest ~200-
year recovery period

▪ ~75% reduction in sediment loads to CR from 
historical values – reduces marsh building 
capabilities

▪ Sea-level rise and changes to flows are conflating 
factors

• How can we design restoration projects that 
are “climate AND earthquake resilient?”

Key Findings and 
Q&A



Thank you
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