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Background

Western Skagit County is located north of Seattle and lies due east
of Skagit Bay in the State of Washington, United States. Because of
the County’s proximity to the Salish Sea, its western-most boundary
is expected to experience significant sea level rise and accompanying
land inundation due to accelerated climate change in the next century.
I assessed this expected climate vulnerability in the study area, at both
2 feet and 8 feet of projected sea level rise, in addition to assessing
its elevation using GIS methods described below. I also incorporated
a ranked value (1-10) of social vulnerability to hazards, assessed at
the Census Track level and determined by the Washington Tracking
Network, in the spatial analysis, as well. Indicators included in the social
vulnerability to hazards indexed are included below. However, FEMA
Flood Risk maps could not be incorporated into this analysis, as critical
areas within the study area have either not been mapped or have not
been updated (and digitized) since 1985.
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Results

Results for the raster calculator analysis are shown in Figures 4 and 5 at
different scales within the study area. Ranges were distributed between the
values of 2 and 5, with a value of 5 being considered “most vulnerable” and a
value of 2 being considered “least vulnerable.” Most of the study area can be
classified as mid-to-high range vulnerability, with most values ranging between
3 and 4. Low-lying areas within and around the city of La Conner are perhaps
the most vulnerable and the most populated portions in the study area, making
relocation a likely adaptation strategy for most people in this city. This result
displays the spatial inequalities and projected vulnerability to climate-change
induced sea level rise, positioning some critical infrastructure such as state
highways and populated cities as particularly vulnerable. Where and how
populations will move, as a result of these vulnerabilities, will need to be
anticipated in the region’s climate adaptation strategies.
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Raster analysis functions using ArcGIS Pro Spatial Analyst geoprocessing
tools were used as the primary methodology for this analysis. Sea level
rise projections (Figure 1) and digital elevation data (Figure 2) were
obtained as raster files from the National Oceanic and Atmospheric
Administration (NOAA). The social vulnerability to hazards index for
Skagit County was obtained as a downloadable Excel file, which was
then joined to Census Tract data obtained at the County’s GIS database
and initially displayed (Figure 3) as vector data. Vector layer data was
also obtained to display the Indigenous North American tribal-held lands
present in the study area, in addition to the County’s comprehensive
plan parcel boundaries and major roadways/state highways obtained
from the Washington Department of Ecology, as seen in the final map
output (Figures 4, 5). I converted these vector layers to raster layers so
I could perform a raster calculator analysis for the chosen study area.
I resampled all raster layers to arrive at a comparable cell size, and I
reclassified all layers based on the Boolean variables shown in Table 1.
Results are summarized below.
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Loss of livable land due to seawater inundation is a very real threat to landuse and subsequent planning in the study area. If current predications for
climate-induced sea level rise materialize, much of the low-lying areas within
the study boundary, including the city of La Conner, may be at risk of significant
economic and cultural loss, with migration a likely outcome. This scenario puts
significant pressure on the neighboring Swinomish Reservation, given both
its proximity and its higher elevation relative to the surrounding region. In a
country whose founding is rooted in colonial land-theft, the potential loss of any
remaining tribal land to global climate impacts is a serious equity conflict that
planners must look to address.
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Figure 3: The study area’s social vulnerability to hazards rank by Census Track.
Data obtained from the Washington Tracking Network. Indicators for assessing
vulnerability summarized include the following. Household: Limited English;
Population 65+ Living Alone (%); Population with a Disability (%); Single Parent
Household (%). Housing: Housing with 10+ Units (%); Mobile Homes (%);
Overcrowded Housing (%). Socioeconomic: No Access to a Private Vehicle (%);
No High School Diploma (%); Population Living in Poverty (%); Unemployed (%).
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Figure 1: The study area depicted with 8 ft. sea level rise. Data from NOAA.
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projections
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Social
All rank values below
Vulnerability to rank 5
Hazards
Tribal Lands in All other lands
Study Area
Table 1: Reclassifying methodology
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Figure 4 and 5: Raster calculator analysis displayed at two scales in the study area. Values range between 2 and 5, with a
value of 5 being considered most vulnerable. Vulnerability is concentrated in low-lying areas south of State Route 20 and east
of the Swinomish Reservation.
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Figure 2: The study
area’s digital elevation
displayed in feet. Data
from NOAA.
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