
A Study on Urban Sprawl and Air Quality in the United States

Item Type thesis; poster; text

Authors Ries, Suzanne

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the College of Architecture, Planning and
Landscape Architecture, and the University Libraries, University
of Arizona. Further transmission, reproduction or presentation
(such as public display or performance) of protected items is
prohibited except with permission of the author.

Download date 23/05/2023 19:50:22

Item License http://rightsstatements.org/vocab/InC/1.0/

Link to Item http://hdl.handle.net/10150/658281

http://rightsstatements.org/vocab/InC/1.0/
http://hdl.handle.net/10150/658281


Albany Al- b u querque Allentown Anaheim Atlanta Austin  Baton R o u g e B i r -
m i n g h a m B r i d g e - port Buffalo Cincinnati Colorado Springs Columbia Dal- las Denver  De- t r o i t 
El Paso Fort L a u d e r - dale Fresno Gary Grand Rapids Greensboro HartforD Houston Indianap- oliS Jack-
sonville Kansas City Las Vegas Los Angeles Memphis Miami Milwaukee Minneapolis New Haven New York Newark 
Norfolk Oakland Omaha Orlando Oxnard Philadelphia Phoenix Pittsburgh Portland Providence Raleigh Riverside 
San Antonio San Francisco San Jose Seattle St. Louis Syracuse Tampa Tucson Tulsa Vallejo Washington DC West Palm 
Beach Albany Albuquerque Allentown Anaheim Atlanta Austin  Baton Rouge Birmingham Bridgeport Buffalo Cincinnati 
Colorado Springs Columbia  Dallas Denver  Detroit El Paso Fort Lauderdale Fresno Gary Grand 
Rapids Greensboro HartforD Houston IndianapoliS Jacksonville Kansas City Las Vegas Los Angeles Memphis 
Miami Milwaukee Minneapolis New Haven New York Newark Norfolk Oakland Omaha Orlando Oxnard Philadelphia 

Lit

erature Review:
The literature 

review largely focused 
on studying Shima Hamidi and Reid 

Ewing’s 2002 Smart Growth America Study 
and the 2014 update where they quantified urban 

sprawl values for 83 MSAs based on data from the 2000 and 
2010 Census. Four factors were focused on, each factor was scored 

1-100 and then the factors were averaged to find the overall sprawl 
index for each MSA. The MSAs that are more compact than average 

have scores above 100, while those that are less compact 
have scores below 100. 

Conclusion:
This study 

helped outline the 
relationships between

 urban sprawl, air quality, and 
transportation variables. Based on the results of 

this study, which can be heavily expanded on and can 
lead to so many other possibilities, these relationships are 

more complex and could be reinvestigated and refined with more 
complexity. The outlier of PM2.5 is very interesting and leads to 

another question on why it is the only variable to support the 
hypothesis. The other pollution variables that did not support the 

hypothesis also poses a question about what other factors are 
affecting them other than just urban 

sprawl? 

,

METHODS: The 
60 MSAs were 

chosen based on change in 
sprawl indices from 2000 to 2010. 

The first half of the MSAs were chosen that 
had the largest negative change, meaning that they 

had become less compact in the 10 years. The second 
half of the MSAs were chosen based on the largest positive change in 
sprawl between 2000 and 2019, meaning that they had become more 

compact. There was 1 control MSA that had the least amount of change. After the 
MSAs were chosen, data was collected for pollution variables, AQI, ozone, PM2.5 
in the years 2000 and 2010. Various transportation variables were also selected 
such as number of auto commuters, freeway daily miles of travel, excess gallons 

of fuel consumed, and total delay hours. These variables were compared 
and contrasted from 2000 to 2010. ANOVAs 

were then run to find any statistical 
significance.
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USSION: ANOVAs on the 
data were run that focused 

on the relationship between level of 
sprawl and average change in pollution vari-

able, see graph below. Out of the three pollutants 
analyzed, the most interesting relationship was levels 

and percent change of PM2.5. These relationships proved 
to be statistically significant (p < .05) and showed that MSAs that 

had decreasing levels of sprawl over 10 years, becoming more compact, saw a 
larger decline of average change of PM2.5 levels than MSAs with increasing levels      

of sprawl. This decline was supported by EPA data analyzing the Clean Air Act. This was 
..the only pollution variable that supported the hypothesis and research questions. Since it 
..is an outlier, it leads into many other questions and hypotheses about air pollution and 

urban sprawl. Are PM2.5 pollution levels combatted more aggressively than other types 
of pollutants? There was also other evidence found in the ANOVAs that suggested 

the relationships are far more non-linear than the way this study 
approached them. 

Introduction:
Urban sprawl is 

an issue that has effects 
on our world in many different ways. 

According to the European Environmental Agency, 
urban sprawl is characterized as “as the physical pattern 

of low-density expansion of large urban areas, under 
market conditions, mainly into the surrounding agricultural 

areas. Sprawl is the leading edge of urban growth and implies 
little planning control of land subdivision. Development is patchy, 
scattered, and strung out, with a tendency for discontinuity.” The 

issues caused by urban sprawl are not just related to our built 
environment, but lead to problems  associated with public health, 

transportation, and air quality. In this study, I  focused on 
analyzing the relationship between urban sprawl and 

air pollution in 60 United States 
MSAs.

RESEARCH QUESTIONS: 
For 60 major 

metropolitan areas in the 
United States, is increasing 

sprawling development associated 
with declines in  air quality? 

 

Are air pollutants in 
sprawling cities decreasing
 at a slower rate than less 

sprawled cities?
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