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Purpose 

Big storms, strong waves, and the erosion and inundation that they bring are the norm for Washingtonôs 

coastline. In this dynamic environment, coastal habitats play a vital role, anchoring shorelines and 

protecting coastal residents, their property, and infrastructure from adverse impacts. However, in a 

changing world where sea levels are rising and habitats are under pressure by human development, 

coastal communities are at a greater risk to coastal hazards. It is important for coastal communities to 

understand the vulnerability of their shorelines and the importance of coastal habitats to inform 

development decisions and increase coastal resilience.    

 

The purpose of this document is to provide clear guidance for Grays Harbor and Pacific County on how to 

view and interpret outputs of the Natural Capital Projectôs Integrated Valuation of Environmental 

Services and Tradeoffs (InVEST) Coastal Vulnerability model. The Nature Conservancy of Washington 

(the Conservancy) used the model to:  

 1. Identify coastlines vulnerable to erosion and flooding due to storm surge and waves, and 

 2. Highlight areas where vulnerability is reduced due to the presence of natural habitats. 

 

Washingtonôs Shoreline Management Act encourages counties to ñlocate and design [new development] 

to avoid the need for future shoreline stabilizationò and to avoid ñno net loss of ecological functions.ò 

(WAC 173-26-231). The InVEST Coastal Vulnerability model is one tool that communities can use to 

generate information in support of achieving these goals. Specifically, the tool will allow communities to 

view the existing vulnerability of the shoreline, identify where strong buffers are critical to maintaining 

the shoreline, highlight where to minimize development impacts through mitigation, and choose where to 

conduct restoration to enhance ecological functions.  

 

The map layers that we have generated from the Coastal Vulnerability model for Grays Harbor and 

Pacific County are presented here and available online on the Conservancyôs Coastal Resilience Web 

Portal ñRegional Planning Application.ò Additional information can be found on the Conservancyôs 

Coastal Resilience webpage. 

© Keith Lazelle 

http://www.naturalcapitalproject.org/models/coastal_vulnerability.html
http://www.naturalcapitalproject.org/models/coastal_vulnerability.html
http://maps.coastalresilience.org/pugetsound/
http://maps.coastalresilience.org/pugetsound/
http://coastalresilience.org/project/southwest-washington/
http://coastalresilience.org/project/southwest-washington/
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Background 

 
Challenges   

 
Washingtonôs southwest coast is subject to inundation and erosional hazards that pose threats to coastal 

communities. The sandy beaches and bluffs of Pacific County and Grays Harbor County are particularly 

vulnerable to erosion due to indirect effects of human activities and natural weather patterns. For 

example, construction of dams on the Columbia River and jetties at its mouth has altered sediment flow 

and hydrology of the Columbia River littoral cell. The result is a lack of sediment to replenish beaches as 

they erode. Erosion of bluffs and shorelines is further intensified during El Niño periods and large storms, 

when sea levels are higher and wave action is stronger.1 In southwest Washington, critical erosion sites 

along the outer coast include Ocean Shores and Westport (Grays Harbor County) and Cape Shoalwater, 

Leadbetter Point, and North Jetty (Pacific County).  

Unlike sandy beaches and bluffs that undergo rapid change, estuaries are a transitional buffer between 

land and sea. In southwest Washington, the Grays Harbor estuary and Willapa Bay (Pacific County) 

receive sediment from surrounding rivers and streams. During winter, sediments flow into the estuaries 

and are trapped in saltmarsh channels. 2 In summer, sediments are released from the channels, but then 

trapped again, this time by eelgrass meadows on tideflats. However, storm events that bring surge, waves, 

and high river flow can still lead to inundation and erosion in both the Grays Harbor estuary and Willapa 

Bay.3 

 © David Ryan 
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As global climate changes, rising seas on top of storm surges and high tides will intensify flooding and 

erosion in coastal regions.4 The National Oceanographic and Atmospheric Administration (NOAA)ôs 

mid-level  sea level rise projections for the southwest Washington Coast range from 4-27 cm by 2030, 8-

73cm by 2050, and 19-289 cm by 2100 based on a series of future greenhouse gas emission scenarios.5 

An increase in sea level may cause declines in coastal habitats like eelgrass beds that depend on a narrow 

optimal depth range6 and saltmarshes that need room to migrate inland.7 A decline in these protective 

habitats may further exacerbate the impacts of erosion and flooding.   

The outer coast of Washington has thus far avoided many of the negative impacts associated with 

extensive population growth and urbanization. For existing developments, armoring (e.g. sea walls, 

jetties, breakwaters, and groins) are used as one solution to control coastal flooding and erosion. While 

these hard structures may be necessary to prevent damage to existing development, they are costly to the 

property owners and communities charged with mitigation. For example, the jetty that once guided sand 

to feed Ocean Shores stopped receiving enough sediments to supply the cityôs beaches, resulting in severe 

erosion. In response, property owners had to pay $500,000 to build an 850 ft. seawall to protect their 

homes from erosion, and then another $100,000 to place sandbags and geotubes around the seawall to 

prevent further erosion. Today, even with seawalls and geotubes, the area still experiences a high level of 

erosion and inundation.8 

Shoreline armoring can also have negative ramifications on ecosystems by degrading surrounding 

vegetation and ecological functions, as well as altering sediment transport, hydrology, and channel 

movement (WAC 173-26-231). Additionally, hardened shorelines can prevent the shoreline from 

retreating inland as sea levels rise, leading to loss of coastal habitats (Figure 1).   

Now, more than ever, communities should consider their vulnerability to flooding and erosion, protect or 

restore important buffering habitats that be cost effective, and reliable solution to hardening a shoreline.   

Figure 1. Certain saltwater ecosystems (e.g. wetlands) can move landward as sea levels rise. The ability of a habitat 

to move landward depends on several factors including the presence of physical obstacles preventing the subtidal or 

intertidal habitat from migrating.    

 

https://tidesandcurrents.noaa.gov/publications/techrpt83_Global_and_Regional_SLR_Scenarios_for_the_US_final.pdf
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Solutions  

Coastal communities are increasingly interested in using natural habitats and soft stabilization methods to 

maintain coastal resilience in the face of a changing environment. The National Oceanographic and 

Atmospheric Administration (NOAA) defines coastal resilience as ñbuilding the ability of a community to 

bounce back after hazardous events such as hurricanes, coastal storms, and flooding- rather than simply 

reacting to impacts.ò9
  

A critical piece of resilience is maintaining the steady stream of benefits that healthy coastal habitats 

provide to communities. For example, estuarine habitats (e.g., eelgrass beds, saltmarshes, oyster reefs) 

protect coasts and reduce erosion by dissipating wave energy and trapping sediments while also purifying 

water and generating shelter and nursery grounds for economically important fish and shellfish species.10  

Terrestrial coastal habitats (e.g., vegetation, forests, dunes) also reduce erosion by stabilizing sediments 

and reducing storm surge while also serving as critical habitat for wildlife, space for recreation and 

tourism, and storing and sequestering carbon.11 Together, these habitats on land and in the water form a 

living shoreline that provide benefits both humans and the environment (Figure 2).  

Habitat protection and restoration provides economic returns because of the ecosystem services that 

natural systems provide. In southwest Washington, estimates of the value of services provided by 

nearshore ecosystems range from $313 million to $3.1 billion per year for Grays Harbor County and $985 

million to $4.4 billion for Pacific County.11,12 In addition, natural habitats are more cost effective 

solutions than armored shorelines for shoreline protection because natural habitats can grow stronger with 

time, adapt as sea level rise, and restore themselves after storms.13 

To learn more about the role that natural habitats play in protecting infrastructure visit NOAAôs Green 

Infrastructure website. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Army Corps of Engineers examples of natural habitats and how they buffer shorelines from storms, 

preventing inundation and erosion. 14 

https://coast.noaa.gov/greeninfrastructurevis/?utm_source=Media&utm_medium=Announcement&utm_campaign=GreenInfrastructure
https://coast.noaa.gov/greeninfrastructurevis/?utm_source=Media&utm_medium=Announcement&utm_campaign=GreenInfrastructure
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The Washington State Department of Ecology (Ecology) encourages counties to avoid shoreline armoring 

and prevent the loss of shoreline ecological functions. Specifically, Ecology suggests the following 

practices:  

¶ Prohibit uses [within the shoreline] that are not water dependent or preferred shoreline uses.  

¶ Require that all future shoreline development, including water-dependent and preferred uses, is 

carried out in a manner that limits further degradation of the shoreline environment.  

¶ Require buffers and setbacks that reduce the impacts of development on the shoreline 

environment.  

¶ Develop policies and requirements for restoration. 

¶ Require mitigation sequencing to first avoid impacts [to habitat altogether]. 15 

Spatial modeling tools can help communities see risks of coastal hazards both now and in the future. The 

InVEST Coastal Vulnerability model is one tool that can help communities understand how their 

shorelines are vulnerable to storms and the role that habitat plays in buffering shorelines from the impacts 

of erosion and inundation. The mapping results presented here can be used to assist communities adhere 

to Ecologyôs shoreline planning guidelines. The results can be used to inform the creation of policies and 

regulations on buffers for local development plans, educate developers and homeowners on the 

importance of coastal habitats for shoreline protection, and guide restoration activities. 
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