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Changes and Variability of Urban Sprawl
Implications for Local Climate Change

Scott Damron and Patrick McDonough (Dr. Rob Hellstrom)
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Abstract

Southeastern Massachusetts is experiencing dramatic rates of landscape change, largely due to human activity. Urbanization dramati-
cally reduces the earth’s natural cooling processes. We present methods and results from one of the three sub-projects that contribute
to the ETnet local climate change study. This project incorporates Geographic Information Systems to explore landuse change and
variability in S.E. Massachusetts between 1971 and 2005. Landscape modification affects local climate and evapotranspiration rates.
The rapid growth of urban and suburban landuse at the expense of open space significantly alters the energy and water budget. We
selected seven sites of various natural and urban landscapes. We incorporated data sources from the MassGIS web site to analyze color
infrared orthophotos, vector layers of landuse, and impervious surfaces using the computer program ArcGIS 9.1. We found striking

increases in anthropogenic land area for all sites. We found large differences in the percentage of impervious surface between all sites.
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Implications for Evapotranspiration
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Diurnal Variation of Dry and Wet Period Insolation and Precipitation

Dry Period Diurnal Variation of Average Precipitation and Insolation

1.0

ll Precipitation

= Insolation

0

€ 08
£
g
2 06
S
: /|
S 04
: /
a
02

/..

\
~

2:00 400 6:00 800 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Time of Day (hours)

1000

800

600

400

0

* Very little precipitation with ITCZ located north of valley

* Afternoon shading by steep valley wall
* Most precipitation occurs at night

* Insolation is not significantly reduced by cloud cover
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