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Flooding due to Sea Level Rise; Mast er 6 s
Project, University of Massachusetts Boston

s NOAA Community Vulnerability Assessment Tool
- Vulnerability Assessment limited to coastal flooding hazards

s Publicly available data from MassGIS

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

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.

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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s Objective

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

s Methods
- Risk and Vulnerablility Assessment
s Results & Conclusions
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Estimate the change in recurrence intervals of storm surges in the northeastern United States
*Five sea level gauge stations from Massachusetts to New Jersey
*Sea level rise (SLR) trends and tidal effects removed from the hourly sea level time series
*Frequency analysis performed on the positive remaining anomalies (storm surge heights)
*These heights were added to a linear projection of historical trends in relative sea level rise
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*Projected storm surge elevations (in
meters NAVD) b; recurrence interval
for 2005 through 2100 for Boston. The
dashed line illustrates how the
recurrence interval of the 2005 100-
year storm surge elevation is
dramatically reduced in the future.
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Projected Stillwater Elevations
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*Projected storm surge elevations (in
meters NAVD) by recurrence interval
for 2005 through 2100 for Boston. The

dashed line illustrates how the
recurrence lnterval of the 2005 100-
year storm e elevation is

dramatically reduce in the future.

{A University of
Massachusetts

UMASS Boston.

Chris Watson NEARC Fall 2009 1/3

Results and Conclusions

| * Increased Frequency of Storm Surge

Events
+» See Figure 3

« Comparison with FEMA 100-year and 500-
year Coastal Floodplain Boundaries

* 2005 100-year storm surge floodplain based upon
our stillwater analysis

*Includes additional areas inland of the FEMA
floodplain (Figure 4a)
*2100 100-year storm surge event with the trend
removed

+Shows that the additional sea-level rise leads to
considerably more flooding of highly developed
areas (Figure 4b)

* Further Research

*Determine the vulnerability of coastal areas to these
elevation changes

* Northeast Climate Impacts Assessment
(NECIA)

» www.climatechoices.org/ne/index.html
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Results and Conclusions

* Increased Frequency of Storm Surge
Events
» See Figure 3
« Comparison with FEMA 100-year and 500-
year Coastal Floodplain Boundaries
* 2005 100-year storm surge floodplain based upon
our stillwater analysis
*Includes additional areas inland of the FEMA
floodplain (Figure 4a)
*2100 100-year storm surge event with the trend
removed

+Shows that the additional sea-level rise leads to
considerably more flooding of highly developed
areas (Figure 4b)

* Further Research

*Determine the vulnerability of coastal areas to these
elevation changes

* Northeast Climate Impacts Assessment
(NECIA)

» www.climatechoices.org/ne/index.html
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Results and Conclusions
* Increased Frequency of Storm Surge
Events
» See Figure 3
« Comparison with FEMA 100-year and 500-
year Coastal Floodplain Boundaries
* 2005 100-year storm surge floodplain based upon
our stillwater analysis
*Includes additional areas inland of the FEMA
floodplain (Figure 4a)
*2100 100-year storm surge event with the trend
removed

+Shows that the additional sea-level rise leads to
considerably more flooding of highly developed
areas (Figure 4b)

(NECIA)
» www.climatechoices.org/ne/index.html

Kirshen, et al. (2007

10



Risk Assessment Mapping

gt [t
WETCTI i tany

i P University of
Chris Watson NEARC Fall 2009 1/3 4 Massachusetts
UMASS Boston.




Chris Watson NEARC Fall 2009 1/3

www.capecodcommission.org/GlS/townmaps.htm
)

c 7

A = Ea S
U f - -
(7 ROl NEARC 2 oo vetmines

UMASS Boston.

FORITET R

12



File Edit View Go Bookmarks Tools Help

@ »-00H % | https/fuw.csc.noaa.goviproductsinchazistartup.him [v| © o (Gl

! & Community Yulner... ]736ngbﬁity Assessment | V Case Study-Introduction \@ Data Tools I Q Tutorial

y @-\ Center Home Page
V NOAA Coastal Services Center  site Search
b, .’ LINKING PEOPLE, INFORMATION, AND TECHNOLOGY

.

N o

Center Products

Community Vulnerability
Assessment Tool

New Hanover County, North Carolina Case Study

@ Background Information

(® Vulnerability Assessment Tutorial
@ Case Study
@ Data Tools

i University of rr
Chris Watson NEARC Fall 2009 1/3 4 Massachusetts = 13
UMASS Boston.



” ' . FNe A&
U f
Chris Watson NEARC Fall 2009 1/3 { University of — F F 158

- 14
UMASS Boston.




