
This research evaluates indicators of vulnerability to climate 
change for Community Water Systems in Central Massachusetts 
through qualitative and quantitative data.  The data comprise 
interviews and surveys with local managers in 10 towns.  The 
analysis determines relative vulnerability. 

Figure 2: Watersheds and Towns
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Relative vulnerability among the community water 
systems could be determined, but we are unable to 
determine absolute vulnerability. The concept of 
absolute vulnerability is vague. Vulnerability to 
future climate change depends on the different 
types of stressors and the ability to respond.  Most 
systems that have a moderate or high vulnerability 
to climate change face additional pressures other 
than climatic stressors such as population growth, 
inadequate funding, potential contamination, 
management constraints and the lack of emergency 
plans.  

We were trained on the processes we would use for this research 
at The Pennsylvania State University from June 8th - 22nd 2003.

Four- site comparison of stressors.
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These graphs are produced from surveys on 
the impact and frequency of stressors. The 
variation in the height of the bars depends on 
the variation of the manager’s interpretation 
of questions.  

Impact 

0

10

20

30

40

50

A B C D E F G H I J
CWS name

im
pa

ct
 v

al
ue

Urban Waste Spills

Tornados

Storm-Water Runoff

Prolonged Wet Conditions

Prolonged Cold  Conditions

Intense Rain Storm

Industrial Development

Increases in Population

Ice Storms

Heat_Wave

Hazardous Waste Spills

Flood Emergency

Electrical Storm/Lightning

Drought

Decreases in Population

Damaging Winds

Unique to the Central 
Massachusetts study 
area is the urban 
post-industrial 
environment. Figure 3 
shows the road 
development, which is 
a hazard to water 
quality.

Figure 1: Study Area in Central 
Massachusetts.

There are four Human Environment 
Regional Observatory (HERO) sites in AZ, 
KS, PA and MA.  The AZ site is the 
Southwest and Mexico Border Region 
HERO, the KS site is the High Plains-
Ogallala HERO, the PA site is the 
Susquehanna River Basin HERO and the 
MA site is the Central Massachusetts 
HERO.

The vulnerability of community water systems to 
climate change in Central Massachusetts.

M. Angwafo (’05), Y. Bowers (’05), and D. Kent (’04)

Advisor: R. Gil Pontius Jr.

Average Frequency Across Sites

0

5

10

15

20

25

30

35

AZ CM KS PA

HERO Site

F
re

qu
en

cy
 v

a
lu

e

Urban Waste Spills

Tornados

Storm-Water Runoff

Prolonged Wet Conditions

Prolonged Cold  Conditions

Intense Rain Storm

Industrial Development

Increases in Population

Ice Storms

Heat_Wave

Hazardous Waste Spills

Flood Emergency

Electrical Storm/Lightning

Drought

Decreases in Population

Damaging Winds

Average Impact Across Sites
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Figure 3: Roads in Study Area
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HERO URL- http://hero.geog.psu.esu

Clark HERO URL- http://www.clark.edu/department/HERO


