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Introduction 

The population density in coastal cities is higher than anywhere else in the country. A substantial body of 

research exists on the topic of sea level rise, and economic impacts are likely to be very high in these areas. 

Housing costs are already on a steady increase across most coastal metropolises around the world, so it is 

likely that sea level rise will only exacerbate the affordable housing shortages already faced in many of 

these communities. Previous research indicates that unprotected properties already sell at lower rates than 

protected ones, while protected properties are seeing increases in value.  This is a self-perpetuating cycle, in 

which lower income property owners cannot afford many protective measures (such as flood insurance), 

and thus are left more vulnerable for further property value loss when their properties are damaged.  

 

Methods 

Average Housing Prices Per Square Foot by Zip Code for September 2019 

Boston 

Housing prices in the Boston area have been rising rapidly 

as the city has developed as tech center over the past several 

years. Much development has taken place on the waterfront, 

the areas most likely to be hit first by sea level rise. As a low-

lying coastal city with development focused on the water-

front, Boston makes an exemplary case study. Previous stud-

ies have used spatial regressions to study relationships in-

volving housing prices. One study in particular conducted in 

Massachusetts concluded that these types of spatial analyses 

are a useful tool for identifying relationships and influences 

surrounding housing prices, so I have chosen to do a similar 

analysis.  

All analyses was conducted in ArcGIS Pro. Data on housing prices was obtained from Zillow. The data 
used for my analyses is the average home price per square foot by zip code in September 2019. This data 
was joined to a zip codes shapefile from MassGIS. Sea level rise data was obtained from the NOAA website 
with shapefiles for a 10ft rise scenario and a 5ft rise scenario. These shapefiles were joined to the Zillow 
data zip code shapefile and calculated to determine the area of each zip code lost in each sea level rise sce-
nario. This was done by using the Summarize within tool, and then by creating new fields in the table and 
calculating for the area of the 5ft or 10ft sea level rise within each zip code divided by the total area of the 
zip code. These areas are represented as percentages. I then conducted a generalized linear regression on 
the price per square foot variable and the 5ft and 10ft area lost variables to explore the relationship be-
tween the two. In this presentation only the 10ft scenario is displayed because the 5ft scenario included a 
much more limited selection of zip codes, and was therefore much less visibly conclusive.  

Results 

Cartographer: Rachel Herman 

Date: December 17, 2019 

Course: ENV 170 

Acknowledgements: Kyle Monahan, instructor, Carolyn Talmadge & data lab 

staff 

Data Sources: Esri ArcGIS Pro, Zillow, NOAA, MassGIS 

References 
Berke, Philip R., and Thomas J. Campanella. “Planning for Postdisaster Resiliency.” The ANNALS of the American 

Academy of Political and Social Science 604, no. 1 (March 1, 2006): 192–207. https://

doi.org/10.1177/0002716205285533. 

Bernstein, Asaf, Matthew T. Gustafson, and Ryan Lewis. 2019. “Disaster on the horizon: The price effect of sea level 

rise.” The Journal of Financial Economics 134 (2): 253-272. 

Ma, Yaxiong and Sucharita Gopal. 2018. “Geographically Weighted Regression Models in Estimating Median Home 

Prices in Towns of Massachusetts Based on an Urban Sustainability Framework.” Sustainability. 10(4). 

Schuster, Luc, and Peter Ciurczak. 2018. “Boston’s Booming... But for Whom?: Building Shared Prosperity in a Time 

of Growth.” Boston: Boston Indicators. 

Suarez, Pablo. 2001. “Climate Change, Flood Risk and Property Value: Assessment of Vulnerability and Equity in the 

Boston Metro Area.” The Journal of Faith and  Science Exchange. 

 Walsh, Patrick, Charles Griffiths, Dennis Guignet, and Heather Klemick. 2015. “Adaptation, Sea Level Rise, and 

Property Prices in the Chesapeake Bay Watershed.” 15–02. Washington DC: National Center for Environmental Eco-

nomics. 

Yohe, Gary, James Neumann, Patrick Marshall, and Holly Ameden. 1996. “The Economic Cost of Greenhouse-

Induced Sea-Level Rise for Developed Property in the United States.” Climate Change 32 (4): 387–210. 

For every square meter lost in 10ft 

sea level rise, we would expect 

$616.04 increase in housing price 

per square foot. This is a very 

steep increase, and a strong rela-

tionship with an R-squared value 

0f 0.4. The map to the left displays 

this relationship using standard-

ized residuals, showing how far 

each zip code differs from the pro-

jection of the model seen below.  

Some notable outliers are Mar-

tha’s Vineyard and Nantucket. 

These islands already have ex-

tremely high housing prices, so 

they have very high positive resid-

uals. Interestingly, this is also due 

to a low projection on land area  

From my case study in Boston, other notable outliers are Revere and the Logan Airport area. These areas 

have high negative residuals, showing that they have low housing prices and very high land area lost to sea 

level rise. Logan Airport is an international transportation hub, so large land area lost there could cause 

major disruptions for Boston. The Revere area near the airport can be identified as a vulnerable popula-

tion because it’s low housing prices are generally associated with higher rates of poverty in the area. 

Homeowners in this area are at a higher risk for damages they may not be able to afford to repair, and 

rental property owners may be less incentivized to make necessary home protections and adaptations for 

low-income tenants. 

loss in these areas. This could possibly be due to the 

fact that these islands comprise of only one or two 

zip codes each, making the area lost a less signifi-

cant percentage than in smaller zip codes. More re-

search is needed to determine the specific case stud-

ies of these areas.  

The results of these analyses have important impli-

cations for the future of land-use planning and cli-

mate-change preparedness in the future for Bos-

ton. While a 10ft sea level rise scenario may be sev-

eral decades or centuries into the future, storm 

surges reaching these levels could be anticipated 

much sooner, thus actions should be taken as soon 

as possible. 


