Impacts of built environments on ecosystems
Tavar

1
Jones ,

Timothy

2
Randhir

1. Undergraduate student, Springfield Technical Community College, Springfield
2. Mentor: Professor, STCC and UMass

Introduction
Built environments serve growing populations in urban areas, but can have
impacts on ecosystems. These impacts include loss of habitat, increased
fragmentation, storm water flooding, lowering groundwater, and poor
quality of living. Impervious surfaces in built areas limit infiltration of rain
water and increases runoff on land surface leading to flooding in urban
areas.
Built environments in urban areas can vary by neighborhood and this have
impacts on ecosystem services at a local scale. There is a need to study this
variable impacts of built environment. This study focuses on the
neighborhoods in the City of Springfield to evaluate impervious cover and
its implications on canopy cover and air quality.

Objectives

Results

The general objective: to study the impacts of built
environments on ecosystems.
Specific objectives:
•To assess the extent of built environments
•To evaluate impacts of impervious surfaces on landscape
processes
•To identify ways to mitigate the impacts of built
environments.
Hypothesis: Impact of built environments can be
mitigated by increasing tree canopy

Impervious: Large concentrations of impervious cover occur
in specific areas of the city. There are increased urban density
along: Main street, upper saint James avenue and Belmont
avenue. The impervious surface and its annual growth can
have higher flood hazard in the downtown and other areas of
neighborhoods the city.
Canopy Cover: East Springfield and Bright wood are low in
canopy cover, while Sixteen acres and Boston road are high in
tree canopy.
Tree benefits: Vegetation helps to improve air quality and
reduce flooding in built neighborhoods.

Methods
1) Data Analysis: Calculate percent of tree canopy by
neighborhood
2) Estimate correlation between the trees, the rain water
and the sequestration of air pollutants.
3) To develop strategies to improve built environments in
selected neighborhoods.

Further Research:
Evaluate future impacts of continued decrease in vegetation
and increasing impervious cover.

Distribution of impervious cover in the City of Springfield

Tree canopy cover by neighborhood

Downtown Springfield with dense impervious cover

policy

Increased storm water
Built structures

Springfield's population
is projected to grow
from an estimated
155,922 today to
169,991 in the year
2035, an increase of 8.9
percent.

Decreased ground water

Conclusions
• Springfield has an urbanization rate of 18%, which is
expected to increase built structures every year. There is a
need to counteract the growth of these impervious
structures and impacts through urban trees.
• Tree cover can reduce flooding in urbanizing areas.
• Trees and shrubs improve air quality in built areas. This is
critical to improve quality of living.

goal
Increased fragmentation

Open space

Air quality improvement by tree canopy
Study Area:
The City of Springfield in
Western Massachusetts and
has a total area of 33.1
square miles.
Springfield's industries
include Trade and
Transportation, Education
and Health Services,
Manufacturing, Tourism and
Hospitality, and Government.
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