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ǒ Northeast Climate Impacts Assessment 

Kirshen, et al., 2008

ǒ Coastal flooding in the Northeastern 
United States due to climate change, 
Mitigation and Adaptation Strategies for 
Global Change, vol. 13, June 2008
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www.northeastclimateimpacts.org/pdf/miti/kirshen_et_al.pdf

www.northeastclimateimpacts.org/pdf/appendices/
kirshen_additional_technical_background.pdf

www.northeastclimateimpacts.org

www.climatechoices.org/ne
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Coastal Flooding 
and Climate Change

Watson, 2007, Assessing the Vulnerability 
of Metropolitan Boston to Increased Coastal 
Flooding due to Sea Level Rise; Masterôs 
Project, University of Massachusetts Boston

ǒNOAA Community Vulnerability Assessment Tool

Vulnerability Assessment limited to coastal flooding hazards

ǒPublicly available data from MassGIS

Includes best available digital elevation model (2002 LIDAR) to 
represent flood inundation areas



Abstract

ǒ A recent study by Kirshen et al. (2007) found that a linear projection of historical trends in 
relative sea level rise from the past century leads to an increasing risk of coastal flooding in 
Boston and other locations over the next one hundred years. I used these results to evaluate 
the vulnerability of Metropolitan Boston with respect to this increasing risk of coastal flooding.

ǒ To demonstrate the relationship between this coastal hazard and associated vulnerabilities, a 
limited Risk and Vulnerability Assessment (RVA) was performed using the Community 
Vulnerability Assessment Tool (CVAT) developed by NOAA. RVA Maps were developed for 
areas at risk using GIS analysis and publicly available datasets, including the best available 
digital elevation model to represent flood inundation areas.

ǒ CVAT methodology combined with GIS analysis was found to be a powerful tool for assessing 
vulnerability due to coastal flooding hazards in Boston. By linking together spatial datasets and 
a risk and vulnerability model, these tools facilitated graphical representations of the impacts of 
these hazards on the sociological, economic and environmental sectors of a coastal 
metropolitan area. This limited RVA provides a scalable template for evaluating other hazards 
using the CVAT.

ǒ Commercial/industrial areas of Metropolitan Boston were found to be the most vulnerable with 
Environmental Justice Neighborhoods and multi-family residential areas becoming increasingly 
more vulnerable over the next century. The results also reinforce that coastal flooding models 
need to incorporate both the temporal and spatial impacts that sea level rise has on coastal 
flooding.
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Summary
ǒ Background

Sea level rise leads to an increasing risk of coastal 
flooding in Boston over the next one hundred years 
(Kirshen et al., 2007)

ǒ Objective

Evaluate the vulnerability of Metropolitan Boston 
with respect to this increasing risk using publicly 
available GIS datasets

ǒ Methods

Risk and Vulnerability Assessment

ǒ Results & Conclusions
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Background

Kirshen, et al. (2007) - NE GSA Poster
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Kirshen, et al. (2007)



Chris Watson NEARC Fall 2009 1/3 8

Background

2005

2050

2100

Kirshen, et al. (2007)



Chris Watson NEARC Fall 2009 1/3 9

Background

Kirshen, et al. (2007)
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Background

Kirshen, et al. (2007)
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Cape Cod Commission
Sample Risk and Vulnerability Assessment 

Map (RVAM)

www.mass.gov/czm/chc/meetings/present/justus_planning_5-8-06.pdf
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Cape Cod Commission
Sample Risk and Vulnerability Assessment 

Map (RVAM)

www.capecodcommission.org/GIS/townmaps.htm
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www.csc.noaa.gov/products/nchaz/startup.htm
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