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Living Shorelines



Armor Impacts

Dethier et al. 2016. Multiscale impacts of 
armoring on Salish Sea shorelines: 
Evidence for cumulative and threshold 
effects. Estuarine, Coastal and Shelf 
Science.



Restoration Effectiveness?



Armor removal and restoration at Seahurst Park, a site of longer-term monitoring

Impacts of Armor, and Restoration Effectiveness



Juvenile Salmon
ÅAbundant prey
ÅFew predators
ÅSalinity acclimatization
ÅOutmigration corridor



The Role of Science in Restoration
ÅPrior to restoration ςInform goals
ÅDuring project design ςIncorporation of data
ÅMonitoring restoration ς²Ƙŀǘ ǿƻǊƪǎΣ ǿƘŀǘ ŘƻŜǎƴΩǘ

Feedback
Loop



Online Database 
www.shoremonitoring.org

ÅCommunity scientist 
engagement

ÅProtocol accessibility

ÅData upload and download 
in a centralized format

ÅData visualizations



Protocols

ÅTwenty protocols 

available

ÅEleven have data 

features including 

visualizations
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Summary of Statistical Tests: Darker Blue Colors are Greater

Toft et al. 2021. Effectiveness of living shorelines in the Salish Sea. Ecological Engineering.

Metric Armored Restored Reference

Beach Wrack

Logs and Riparian Vegetation

Wrack Invertebrates

Insects
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Shoreline Armor Removal Can Restore Variability

Des Roches et al. 2022. Shoreline armor removal can restore variability in intertidal ecosystems. Ecological Indicators.
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Length of Armor Removed & Additional Actions

Des Roches  et al. 2024. Shoreline restoration including armor removal and log placement affect ecosystem recovery 
through time. Restoration Ecology.
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Armor Length Removed, and Log Placement



Salish Sea Beaches

Much of the shoreline is supplied 
by actively eroding bluffs of glacial 
origin that feed sediment to 
beaches
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Coastal Landforms and Fetch
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Shoretype at Natural and Restored Sites

Toft et al. 2023. Coastal landforms and fetch influence shoreline restoration effectiveness.Frontiers in Marine Science.



Restoring sediment supply 
processes at beaches with armored 
bluffs could double their ecological 
function.

Bluff restoration

Toft et al. 2023. Functions of Feeder Bluffs in the Salish Sea: Implications for Protection and Restoration. ESRP technical report





Key Messages (so far)

ÅArmor removal often effective at 

restoring close to natural levels.

ÅThe length of armor removed can 

lead to increased response in 

some cases.

ÅPlacement of logs is an effective 

Living Shoreline treatment.

ÅShoretype and fetch can govern 

restoration response.


