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Northeastern and mid-Atlantic US are considered low risk areas for hurricanes. 

Hurricanes, though rare, are not unknown in this part of the country. Furthermore, the region’s 

hurricane exposure varies spatially, making some areas more vulnerable than others. This 

differential vulnerability must be studied and analyzed for making sound emergency 

preparedness and mitigation policies. Using a range of geospatial data sets as inputs, this 

research examines the exposure of counties in the US Northeast and mid – Atlantic to hurricanes. 

Data sets include variables that indicate exposure due to the natural as well as the built up 

environments. These data sets are obtained from a variety of governmental agencies.  A 

Hurricane Exposure Index is calculated for each county in the study area. Geo-statistical 

techniques within a desktop GIS are used to analyze the spatial pattern of hurricane exposure in 

the entire study area as well as to identify significant high risk zones within the study area. 

Exposure is assessed in terms of county population size and location (coastal versus inland). 

Results of the research have useful implications for pre-disaster preparedness as well as post –

disaster response. This is especially important for the US Northeast and mid-Atlantic – a low 

probability but high consequence region for hurricanes. 
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ABSTRACT 
Using geospa�al data sets as inputs, the study examines the exposure of 
coun�es in the US Northeast and mid – Atlan�c to hurricanes. Data sets 
include variables that indicate exposure due to natural and built envi-
ronments. Hurricane Exposure Indices are calculated for each county in 
the study area. Geo-sta�s�cal techniques in ArcGIS are used to analyze 
the overall spa�al pa�ern of hurricane exposure as well as to iden�fy 
significant clusters of high risk zones within the study area.  

DEFINITION OF TERMS  

METHODOLOGY 

Geospa�al Data —> Data related to a geographic place 
Geo-sta�s�cal Technique —> Sta�s�cal technique that u�lizes geo-
graphically based data 
GIS —> A system that stores and analyzes geospa�al data using geo-
sta�s�cal techniques 

Using Geospa�al Datasets and Geo-sta�s�cal Techniques To Assess Hurricane Exposure 
An Inves�ga�on of the  U.S. Northeast and Mid Atlan�c 

INPUT MAPS—INDICATORS OF EXPOSURE 
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CONCLUSION 
��Geographical complexity and sheer scale of the study area make hurricane ex-

posure assessments challenging and interes�ng. 

��While natural exposure is highest in coastal areas, loss poten�al is highest in 
metropolitan coun�es. 

��Hurricane exposure exhibits some clustering—in big ci�es. 

��Based on dominant indicator of exposure, targeted strategies for disaster man-
agement can be developed. Some examples:  

��High flooding risk—> Required flood insurance 
��High storm surge risk—> Sound coastal zone management 
��High housing density—> Effec�ve building codes 

INDICATORS OF HURRICANE EXPOSURE 
 
 

 
 
 

Variable / Effect on Exposure Data Source 
Popula�on Density / (+) Census 2010 

Housing Density / (+) Census 2010 

New Building Permits (2008-2010) / 
(+) 

Census 2010 

Road Density / (+) Census TIGER/Line shapefiles 2010 

“Developed / Urban” Land  / (+) Na�onal Land Cover Data 2006 

Flooding risk / (+) FEMA flood maps – 100 year flood zones 

Storm Surge risk / (+) SLOSH model, Na�onal Hurricane Center, 
NOAA 

Past hurricane strikes 1851—2009 / 
(+) 

Na�onal Clima�c Data Center, NOAA 

OUTPUT MAPS—HURRICANE EXPOSURE 

N
atural Environ-

m
ent Exposure 

Built  Environm
ent Exposure 

��Highest exposure in coastal 
coun�es and in Maine.  

��Lowest exposure inland. 

��Highest exposure in metropol-
itan coun�es. 

��Highest exposure in coastal as 
well as inland coun�es. 

��Highest exposure along North-
eastern Megalopolis (Boston to 
D.C.) 

��5 significant clusters of high ex-
posure. 
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