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Introduction

Conclusions

Climate change is increasing the frequency of extreme weather events that pose
high risks to coastal cities. This may present as an increase in hurricanes affecting New
England’s coastline (Baldini, et al. 2016). Much of the Boston area is at risk for flooding
due to storm surge, high winds, and heavy rainfall associated with hurricanes. This is
particularly concerning because Boston’s coastline is both highly developed and highly
populated land. In the cities surrounding Boston, waterways like the Charles and Mystic
Rivers create additional risk for flooding.

The model identified possible locations for emergency services or shelter that would be
accessible to the largest number of residents in the Boston area, but with limitations:

This project uses GIS techniques to identify potential locations for emergency relief
centers and shelters in the case of severe storms. The model identifies large, publicly
owned buildings that are outside of hurricane surge inundation zones, but still within a
reasonable walking distance for large numbers of residents affected by flooding. The
top locations identified are highlighted to examine how the model aligns with
geographical data. Two examples of selected locations are highlighted to further
examine the suitability of the model. The goal of
this project is to create a replicable GIS model that
can help cities and towns identify ideal locations
for emergency response centers in preparation for
future weather events.

•

The Mass GIS Hurricane Surge Inundation Zones
data layer illustrates areas which may be inundated
by water in the event of a hurricane. The
inundation zones were used to exclude locations
for emergency relief centers and identify census
blocks that are at risk for flooding. Elevation data
were subtracted from the worst-case hurricane
surge values to determine the inundation zones. A
maximum GSD (ground sampling distance between
points) of 2m was used. The zones appear to follow
roads, waterways, and other structures in a logical
manner.

The Massachusetts Schools (Pre-K through Grade
12) and Town and City Halls data layers provide
the locations for schools and town/city halls, which
were evaluated as possible locations for
emergency relief centers. These data layers are
created and updated using a master address
database and the ESE database of school locations.
Because single points represent large buildings and
school campuses, there may be inaccuracies in
assessing walking distance to the physical
entrances of the buildings. An example of this is
highlighted in red.

The MassGIS 2010 U.S. Census data layer was used
to calculate the number of residents within
walking distance of identified locations. The data
provide only an estimate for a number of reasons.
Blocks are drawn arbitrarily based on aerial
images, and vary greatly in size and characteristics.
Additionally, the US Census Bureau distributes the
census questionnaire every 10 years. At the time of
this project, the data were 8 years old. Population
in the Boston area increased from 2010-2018, so
the data may be an underestimate (US Census
Bureau, 2017).

The total number of residents living within the buffers is merely an estimate.
•

Facility Name
Maurice J Tobin School
East Boston High School
Joseph P Tynan School
Ferryway School
Somerville High School
Warren Prescott K-8 School
Abraham Lincoln School
Excel High School
John F Kennedy School
West Somerville Neighborhood School

Residents with
Access

10046
9497
7622
7536
6581
6290
5165
5163
4731
4352

Methodology
To find possible locations for emergency relief centers and shelters, I selected public school
and town hall locations which were at least 100m from the hurricane inundation zones, and
created network buffers around those locations. The network buffer identified the area within
1200m walking distance of each potential location. I then approximated the number of people
who could be affected by flooding and also lived within walking distance of the buffers. I
selected blocks from the 2010 Census data that were centered in both the hurricane
inundation zone and the buffer zones that surrounded potential shelter locations. I converted
the selected blocks to a raster layer of population per 10m2 cell and used a zonal function to
summarize the number of people affected by flooding who lived within each buffer zone. The
table above and map below show the top locations identified by the model. The box on the
right further examines two selected locations for suitability.

Identified Locations

Census blocks were selected based on whether their center was located in the
inundation zones. Some blocks which were only partially covered by the inundation
zones were not selected as vulnerable blocks while others were selected.
Converting population density per Census Block to density per 10m2 cell allowed a
more exact calculation, but also increased the potential for error. For example, a cell
may have zero residents in actuality, but be located in a highly populated block.

Entire school and town hall buildings are represented by single points.
•

•

The data do not indicate building size. Some identified locations may not be
sufficiently large buildings. Locations should be examined for suitability in person.
Because the data do not indicate the locations of building entrances, the model does
not address walking distance to the exact entrance of the buildings.

The model could be improved by including more information about the size and
accessibility of buildings. It could also be improved by addressing accessibility of
vulnerable populations, such as older adults and low income populations.
With much of the Boston area at high risk for flooding in the event of a hurricane,
typical locations for emergency response services may be impaired. It is important to
ensure that each community has a safe location to seek help from in a worst case
scenario. Overall, this model is a relatively useful method for identifying suitable
locations in planning for extreme weather events.
Excel High School

Excel High School was calculated to be
within walking distance for 5163 affected
residents. It is not particularly large, and its
close proximity to the coast line puts it at
higher risk for wind and other types of
storm damage. It may be an unwise choice.

Maurice J. Tobin School

The Maurice J. Tobin School had the highest
calculated accessibility to affected residents
(approximately 10,046). It appears to be
quite large, and is located next to a
community center and public library that
could provide additional space if needed.
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