
Western Washington University Western Washington University 

Western CEDAR Western CEDAR 

Scholars Week 2017 - Poster Presentations 

May 18th, 9:00 AM - 12:00 PM 

Climate Implications on the Vulnerability of Populated Areas Climate Implications on the Vulnerability of Populated Areas 

Along the Chesapeake Bay Along the Chesapeake Bay 

Stirling Scott 
Western Washington University 

Follow this and additional works at: https://cedar.wwu.edu/scholwk 

 Part of the Environmental Studies Commons, and the Higher Education Commons 

Scott, Stirling, "Climate Implications on the Vulnerability of Populated Areas Along the Chesapeake Bay" 
(2017). Scholars Week. 26. 
https://cedar.wwu.edu/scholwk/2017/Day_two/26 

This Event is brought to you for free and open access by the Conferences and Events at Western CEDAR. It has been 
accepted for inclusion in Scholars Week by an authorized administrator of Western CEDAR. For more information, 
please contact westerncedar@wwu.edu. 

https://cedar.wwu.edu/
https://cedar.wwu.edu/scholwk
https://cedar.wwu.edu/scholwk/2017
https://cedar.wwu.edu/scholwk?utm_source=cedar.wwu.edu%2Fscholwk%2F2017%2FDay_two%2F26&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1333?utm_source=cedar.wwu.edu%2Fscholwk%2F2017%2FDay_two%2F26&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1245?utm_source=cedar.wwu.edu%2Fscholwk%2F2017%2FDay_two%2F26&utm_medium=PDF&utm_campaign=PDFCoverPages
https://cedar.wwu.edu/scholwk/2017/Day_two/26?utm_source=cedar.wwu.edu%2Fscholwk%2F2017%2FDay_two%2F26&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:westerncedar@wwu.edu


Modelling Sea Level Rise by 2100 in Populated Areas
Near the Chesapeake Bay

In this study, I conducted an analysis on the vulnerability of populations living adjacent to the Chesapeake Bay to sea level rise (SLR). I used areal weighted 
interpolation to provide a basic analysis of the direct risk to humans posed by extreme sea level rise. In addition to the direct effects on humans due to 

flooding, this region could suffer extensive damage by alteration of the bay itself and destruction of habitats.

Results
Based on this model, I found that, should sea level in this region reach the 2.5 meter 
mark predicted by NOAA, about 4 percent of the state of Maryland could end up 
underwater. 

Introduction
According to the latest federal report, 
released in the final days of Barack 
Obama’s administration, the global 
average sea level rise was predicted to 
reach 8.2 feet (2.5 meters) by 2100 in 
the “extreme” scenario—a much 
faster rate than previously thought. 
8.2 feet of sea level rise would put 
much of America’s east coast 
underwater. Not only is the 
Chesapeake Bay adjacent to areas 
populated by humans, but it provides 
critical habitat to many plants and 
animals, including some of the largest 
populations of shorebirds in the 
Western Hemisphere.

Conclusion
Not only should we try to stop causing 
such accelerated climate change, but we 
need to consider the extreme changes 
that are already bound to occur into our 
long-term planning. We need to protect 
the assets that already exist in 
vulnerable areas, and try to focus 
development outside of vulnerable 
areas. 

There are many factors I left out of my 
analysis here that could further 
exacerbate the effects of sea level rise 
on this region. Due to natural land 
subsidence as well as storm surge 
associated with the hurricanes to which 
this region is susceptible, it is possible 
that areas along the Chesapeake Bay 
could see more inundation from sea 
level rise and frequent flooding than 
shown here. Below is a map showing 
areas identified by FEMA as being 
susceptible to flooding which fall 
outside of the inundation zone, with a 
higher sea level, it is likely that these 
flood-prone areas will expand inland.

In addition to the direct physical and 
economic effects on humans, sea level 
rise will drastically change the 
conditions that make parts of this region 
suitable habitat to hundreds of species 
of fish, invertebrates, and birds. As 
humans move away from the coast, they 
also will need to consider making room 
for wildlife to take over new suitable 
habitat areas.

Methods
I began by creating a mosaic of 
several Digital Elevation Models 
(DEMs) from USGS, and selecting 
all the areas out of this mosaic that 
were under 3.4 meters in elevation. 
The number 3.4 was determined by 
adding the 2.5 meters predicted by 
NOAA to 0.9 meters—the average 
of highest high tide levels from 
2016 from multiple tidal gage 
stations along the Chesapeake Bay.
Once I had a map layer for the 
inundation, I used the ‘Intersect’ 
tool to combine this with a census 
tracts layer, and used areal 
weighted interpolation (multiplying 
the population density of the tract 
by the area of the tract that would 
be flooded) to calculate the 
approximate population that could 
be directly affected by the sea level 
rise. I repeated this process to 
analyze multiple themes in multiple 
states, including census data in 
Maryland, Virginia, and D. C., as 
well as land use in Maryland. 
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State
Increase in Sea 
Level (m)

Potentially Displaced 
Population

Potentially Flooded 
Housing Units

Total Area 
Flooded (km)

% of State 
Underwater

MD

1 72,199 49,038 740.56 -

2.5 167,301 99,648 1,366.83 4.25%

VA

1 17,258 7,640 286 -

2.5 41,386 18,723 342.53 0.31%

DC

1 17,258 7,640 19.93 -

2.5 6,343 2,103 3.65 13.32%

Agriculture, 538.89

Barren Land, 6.49
Commercial, 18.55

Forest, 462.31

High Density 
Residential, 10.75

Industrial, 17.84
Institutional, 22.84

Low Density 
Residential, 106.06

Medium Density 
Residential, 56.79

Other Developed 
Lands, 13.78

Transportation, 2.15

Very Low Density 
Residential, 69.65

Water, 16.20
Wetlands, 37.48

Out Of Flooded Area in MD (Land Cover Type, Square Km)
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