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especially in urban & urban-adjacent settings

Humans often simplify our landscapes:



especially in urban & urban-adjacent settings

Humans often simplify our landscapes:

monoculture lawns

introduced species
impervious surfaces

uniform structures



Humans often simplify our landscapes:
we simplify our shorelines with armor: seawalls & riprap

uniform 
structures
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Nearly 1/3 of  Puget Sound’s shorelines are armored

https://apps.ecology.wa.gov/coastalatlas/tools/Map.aspx
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cross section

What is shoreline armor?



What is shoreline armor?

prevents 
erosion

allows building 
close to shoreline

stabilizes 
sediments



What is shoreline armor?
introduces 

exotic species
simplifies 

complex biophysical 
processes

prevents natural 
sediment 
accretion



1.  wrack and logs cannot 
be deposited on the beach

These illustrations 
are on display at the 

Vashon Nature 
Center!



2.  armoring prevents 
establishment of  riparian 
vegetation



3.  there is  no 
habitat  for insects 
& other animals!



4. lower terrestrial-aquatic 
connectivity
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How are we measuring 
effectiveness of  shoreline 

armor removal?

highlighting 18 
sites  out of  over 
100 monitored
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We monitor 3 basic 
types of  shoreline:
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Photos by Hannah Faulkner



multiple 
standardized 

protocols





How has restoration - armor removal - affected 
different ecological response variables?

Specifically… 

their abundance 
(density, amount, number) 

their variability 
(diversity, temporal variation, spatial variation)
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Before-After-Impact-Control (BACI) design to 
evaluate restoration effectiveness

X

X

X

responses in Restoration Treatment…  
are more similar to Armored Control before restoration 
 are more similar to Natural Reference after restoration
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Before-After-Impact-Control (BACI) design to 
evaluate restoration effectiveness
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X

Variation around mean as a measure 
of  restoration success
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X

Variation over time & space



X

Variation over time & space



X

Variation over time & space



Variability manifests in many different 
ways… 

species compositional variation 
within-species variation 
migrational variability 

structural heterogeneity 
seasonal fluctuations 

within-site complexity 
  

but is often less commonly considered a 
measure of  restoration success



Diversity & variability are good for ecosystems, yielding 
increased productivity, abundance, & more diversity



Diversity & variability are good for humans & the 
resources we use



Humans can interact with & react t0 
this variability in different ways

“There are so many 
different species to see!” 

“The beach has 
something different 
every time I visit!” 

“I can visit different 
beaches, and none of  
them look the same!”

“The beaches are messy 
& look unmaintained.” 

“The beach habitat is 
unpredictable.” 

“Accessibility is 
uncertain and I don’t 

know what to expect.”

*quotes are examples & not actual responses



Encourage the 
restoration of  

variability & a human 
appreciation for it!

Community 
science is a 

great way to do 
this!



ACKNOWLEDGEMENTS: Collaborators: 

Jason Toft 
Jason Morgan 

Hannah Faulkner 

Bianca Perla 
Maria Metler 

Kate Litle

Funded in part  by EPA under grant 
#PC-01J22301 

NEP Habitat  Strategic Initiative 

 5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Acknowledgements & Funding 
This work was made possible through the participation of fourteen different groups, a striking 
demonstration of the breadth of participation across Puget Sound: The University of Washington 
School of Aquatic and Fisheries Sciences, The Northwest Straits Foundation, Washington Department of 
Fish and Wildlife, Washington State Parks, Washington Sea Grant, Skagit Conservation District, Skagit 
Fisheries Enhancement Group, Skagit County Marine Resources Committee, Salish Sea Stewards, Island 
County Marine Resources Committee, Sound Water Stewards, Washington Department of Natural 
Resources, Washington Department of Ecology, The Northwest Watershed Institute, Friends of the San 
Juans, The City of Burien, Whidbey Island Conservation District, Washington State University Beach 
Watchers, and the US Department of Agriculture.  
 
This project has been funded wholly or in part by the United States Environmental Protection Agency 
under assistance agreement PC-01J22301 through the Washington Department of Fish and Wildlife. The 
contents of this document do not necessarily reflect the views and policies of the Environmental 
Protection Agency or the Washington Department of Fish and Wildlife, nor does mention of trade names 
or commercial products constitute endorsement or recommendation for use.  
 
We acknowledge that restoration and monitoring activities occurred on occupied Coast Salish territories 

Website Team: 
Jennifer Scheuerell 

Mike Knox 
Kiera Paterson 

Sky Christensen 

The Field crew 

Juhi La Fuente 
Arielle Tonus Ellis 

Bob Oxborrow 
Kerry Accola 
Mike Caputo 

Dara Yiu  
Julie Kobelt 

 5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Acknowledgements & Funding 
This work was made possible through the participation of fourteen different groups, a striking 
demonstration of the breadth of participation across Puget Sound: The University of Washington 
School of Aquatic and Fisheries Sciences, The Northwest Straits Foundation, Washington Department of 
Fish and Wildlife, Washington State Parks, Washington Sea Grant, Skagit Conservation District, Skagit 
Fisheries Enhancement Group, Skagit County Marine Resources Committee, Salish Sea Stewards, Island 
County Marine Resources Committee, Sound Water Stewards, Washington Department of Natural 
Resources, Washington Department of Ecology, The Northwest Watershed Institute, Friends of the San 
Juans, The City of Burien, Whidbey Island Conservation District, Washington State University Beach 
Watchers, and the US Department of Agriculture.  
 
This project has been funded wholly or in part by the United States Environmental Protection Agency 
under assistance agreement PC-01J22301 through the Washington Department of Fish and Wildlife. The 
contents of this document do not necessarily reflect the views and policies of the Environmental 
Protection Agency or the Washington Department of Fish and Wildlife, nor does mention of trade names 
or commercial products constitute endorsement or recommendation for use.  
 
We acknowledge that restoration and monitoring activities occurred on occupied Coast Salish territories 


