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Abstract 

Urban sprawl is a new term that describes new development outside central cities 

and often with relatively low densities. There are many effects that urban sprawl can have 

on cities. Usually, urban sprawl appears in cities which have many natural resources such 

as industrial benefit (i.e. oil) or living benefit (i.e. water). Urban sprawl becomes a 

particularly significant problem in such cities as desert cities. It needs to be ensured that 

these cities do not lose significant amounts of money and any further construction needs 

to be in accordance with the surrounding environment.  

This project is a comparative study of two desert cities: Tucson, Arizona in the 

US and Riyadh City in Saudi Arabia. The study will identify the different nature of the 

two cities, compare the different cultures that affect their populations, and then analyze 

the two desert cities. By using these cities as examples, I hope to identify tools that may 

be useful in developing solutions for the future and limiting the risks associated with 

urban sprawl.  

In terms of similarities, the extension of both cities is linear; the Tucson 

Mountains border the north of Tucson and in Riyadh there is a large linear extension on 

the west side of the valley. Secondly there are similarities in the layout style where most 

of the neighborhoods in the cities are networked. Thirdly the weather is similar in both 

desert cities. The main issue, which is the same for both cities, is how we can lay the 

foundations for further controls so that urban sprawl does not destroy the existing beauty 

of both of these cities. 
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The methodology of this study is to fully understand the underlying 

environmental, economic, social and political factors which affect the formation and 

expansion of these two cities. As well as accessing studies in the field of urban sprawl in 

the United States and Saudi Arabia, the intention is to understand the solutions currently 

in place in these countries and learn how to deal with the problems caused by urban 

sprawl. This will lead to the development of appropriate policies for Tucson, Arizona and 

Riyadh, Saudi Arabia, where the similarities between these cities means that the patterns 

of urban planning are likely to be similar.  

 

 

 

 

 

 

 

 

 

 

 



- 10 - 
 

Introduction 

Urban sprawl is a new term that describes low density development outside or at 

the fringes of an urbanized area. At the beginning of civilization, as people established 

urban communities, people gathered and gradually began to increase in population as 

well as their number of buildings and services. Increased traffic accompanied the rising 

demand for services and this growth has shaped present-day cities, establishing the need 

for city planning control (Squires, 2002). As cities continue to grow and hence create 

urban sprawl planners‟ work hard to find possible solutions. 

There is no clear or explicit definition of sprawl because each person views it 

from a different way. However, urban sprawl is a term used to describe a set of 

circumstances in a city, such as population growth, congestion, and pressure on services. 

These conditions are often seen as undesirable aspects of growth in the process of city 

formation. Urban sprawl is usually apparent in large cities where long-distance 

commuting and traffic congestion may damage the people‟s health or the city‟s economy. 

The process of re-development is difficult with this urban growth. Consequently, 

planners around the world are concerned with this great danger, for such undisciplined 

growth may also have an impact on rural areas in the future. 

In the first phase of growth, a city has to rely on planning and selecting 

appropriate locations to increase the population. In the second phase, the government and 

the community work together in decision-making and managing projects. In the third 

phase, government works to address difficulties with the demand for housing or services. 

The fourth stage is called the turning point, a phase of urban sprawl during which the city 
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is facing great difficulties, where demand exceeds supply on some fronts. The main 

problems are pressure on services, increased expenditures, consumption of large amounts 

of resources, random layout of the city, inefficient land use, and poor transport design. 

There are also environmental issues, including noise pollution, air pollution, and water 

pollution (Frumkin, Frank, Jackson, 2004).  

Urban sprawl is one of the key issues that growing cities face. Planners who work 

in this field believe it is an important issue deserving attention, and many researchers 

have written about urban sprawl. Sprawl is perceived as either good or bad; the types of 

growth issues determine whether cities should continue to grow or should stop urban 

sprawl. The planners pay heeds to this issue, but there is not a clear agreement on what 

the real definitions, characterizations, or solutions to the problem of urban sprawl. 

Usually, the urban sprawl appears in cities have many natural resources and may 

be a proportion of industrial more than natural resources to live for example the cities 

have oil, but the urban sprawl to become a big problem in a poor cities like the desert 

cities in addition to the resources that many do spend money at a place not expected to 

continue or promote residential. Regrettably, in the world there are many desert cities 

which embrace sprawl and the large urban growth. Desert cities usually do not have a lot 

of resources that become eligible for development processes. However, some planners 

stress the idea “smart growth” that the desert cities of the modern technology are not 

facing the problem of urban sprawl. But the problem is usually that some countries 

cannot and the big spending huge which in turn will impact on the economy. 
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As mentioned earlier, the effects of urban sprawl in cities create a problem. The 

big challenge is to take the effects of urban sprawl and compare that with the effects of 

desert cities such as Tucson, Arizona in the United State and Riyadh city in Saudi Arabia. 

Also identify the nature of the two cities and the different culture that usually draw 

people's lives in different ways and then analyzing the desert cities. By using these cities 

as examples to evaluate urban and demographic characteristics and the resulting 

geographic patterns of development, I hope to identify tools that may be useful in the 

development of future solutions while limiting the risk urban of sprawl. Desert cities have 

many environmental issues. In order to preserve the natural environment without causing 

damage, planners are developing policies and strategies to protect it. Ensure that no 

bleeding money and the continuation of construction in accordance with the surrounding 

environment.  
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Background and Definition of urban sprawl 

Urban sprawl is one of the key issues faced by cities. The planners who work in 

this field think urban sprawl is an important issue that must be addressed. Also they work 

hard to find solutions for the people to live in the cities without any problems. There are 

many articles and books written about this issue such as Urban Sprawl: A Comprehensive 

Reference Guide and Sprawl Costs: Economic Impacts of Unchecked Development and 

“The Holdout Problem, Urban Sprawl, and Eminent Domain” and “Public policies for 

managing urban growth and protecting open space: policy instruments and lessons 

learned in the United States” Therefore, urban sprawl has become a serious problem in 

the world and here I take the comparison between Riyadh, Saudi Arabia and Tucson, 

Arizona. This project examines the issues of sprawl in the cities and the extension is 

visible with a good or bad and then comparing the types of growth and issues of interest 

such as cities continue to grow or stop urban sprawl. 

In established urban communities, people have rallied around each other for 

thousand years. Then they started to increase in people and buildings, as well as services. 

When increasing the demand for services traffic shaped the city as in the present day. It is 

noted therefore the creation of the city planning control. This is called urban sprawl; 

therefore planners seek to find possible solutions for this issue. 

             Urban sprawl is a process of city formation characterized by undesirable aspects 

of growth. Usually there are long distance corridors in large cities with traffic congestion 

thus results in damage to personal health and high maintenance for the city. Then anyone 

will find it difficult in the process of re-development of this urban growth (Miceli, 
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Sirmans, 2007). According to Audirac, Shermyen and Smith, Sprawl does not take the 

meaning of a clear and explicit. And sprawl has become the definition of different forms 

well include something specific. There is no clear definition, because each person is seen 

from a different angle (Chin, 2002). 

            Consequently, planners in the world are concerned with this problem (urban 

sprawl) and this affects undisciplined on the growth of urban areas also had an impact to 

the rural areas. Urban sprawl is a term used to describe a set of conditions in the city, 

referred to as population growth and congestion and pressure on services (Brueckner, 

2000). 

After World War II urban areas in many countries began to see unconventional 

developmental increase. This development period alarmed urban planners to think more 

about the factors that underscore such a development in an urban set up. These factors are 

connected to environmental, urban, social, and economic conditions (Ingram, Carbonell, 

Hong, and Flint, 2009). In 1970, fears drastically increased from this unnatural 

development of urban planning and experts started ascribing to this “urban sprawl” as a 

profligate development, peril awaiting cities, or abnormal spaciousness (Brueckner, 

2000). All of the aforementioned urban allocations come to be known as urban sprawl. 

This unconventional urban sprawl that threatens cities has been systematized so that no 

harm would be incurred to cities. The main systematic objective of this phenomenon is to 

create a better future that would encompass the development in all aspects of urban 

affairs without engendering the equilibrium of the city dwellers. Urban sprawl boosts the 

amount of built area and geared roads in the city. Large gap is created between the urban 



- 15 - 
 

planning agency and the planners because of this abrupt, yet unnoticed, urban sprawl 

(Overman, Puga, Turner, 2001). 

Some planners feel that urban sprawl have both positive and negative aspect.  The 

first negative aspect could be ascribed to the fact that there is no clear-cut definition for 

urban-sprawl. Similarly, the second negative aspect is comprised of many different ideas 

including:  road jams, climate change, environmental molestation, and economic inflation 

(cost increases).On the other hand, urban sprawl positively improves the city services like 

commercial revenue, economic stability, and construction of buildings (Overman, Puga, 

Turner, 2001). Given the previously mentioned reasons, we should try to establish a 

comprehensive definition for urban sprawl so that planners and agencies work together in 

accomplishing smart, creative urban growth that would accommodates all the city future 

generations.  

Urban sprawl uses a large amount of land that could be used for agriculture, wet 

land, and desert land if the new development were more compact (using less land).  

Building on these areas would require a lot of revenue because of changing the landscape 

of the spaces. This creates great confusion because it potentially will result in diffusion of 

industrial versus costly urban areas. An expensive cost of urban sprawl is expected from 

border creation, building removal, or displacement of industrial facilities (Soule, 2006). 

Through my experience, I found out that smart growth, development management, 

sustainability, and smart urban, are in fact closely related to urban sprawl.  The definition 

of urban sprawl: urban sprawl is creating unconventional human population growth 

which leads to higher population increase of land occupation (Ingram, Carbonell, Hong, 
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and Flint, 2009).Urban sprawl engenders isolated unorganized areas to be split out of city 

planning.  
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Methodology and Patterns of Growth  

The methodology of this study is to understand fully the factors underlying 

environmental, economic, social and political, which helped in the formation and 

expansion of these cities. As well as access to studies in the field of urban sprawl in the 

United States and Saudi Arabia and find out solutions in place to learn how to deal with 

the problems of urban sprawl and the development of appropriate policies Tucson in 

Arizona, and Riyadh in Saudi Arabia, where a combination of both features a pattern of 

urban planning and clear in terms of similarity in many of the points planning. First 

extension of the two cities is linear because the Tucson Mountains is bordered to the 

north of that stretch prompt. The city of Riyadh is also linear because there is from the 

west side of the valley make a large extension is linear also Second, the similarity in the 

layout style where most of the neighborhoods in cities network. Thirdly, as the weather 

are same in the desert cities. Eventually becomes the similarity in the main issue is the 

urban sprawl by which we can lay the foundations of urban and controls in addition to the 

policies in the implementation and control of urban sprawl in order not to destroy the 

beautiful image of cities. 

According to Downs Yin and Sun, Appropriate methods and good planning are 

the focus in models that deal with urban sprawl and smart growth. That follows the trends 

of sound, thorough implementation of land development in addition to interest in and care 

for infrastructure (Ingram, Carbonell, Hong, and Flint, 2009). This study focuses on five 

common goals between two cities using smart growth programs. The goals include: 
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1. They are the main nerve of the population growth of cities in which attention must 

be given for the guidance in the right way. 

2. Land use through the development of proper mechanisms to protect resources. 

3. Transport is the lifeblood of a city and should be nurtured through the use of 

different and distinct methods. 

4. Water scarce, where more attention must be given. 

5. The economy is a factor in the development of city buildings and creates a good 

environment. 

These goals, if achieved, will make desert cities grow intelligently and avoid urban 

sprawl. 

Both Riyadh and Tucson have been studied, and the growths patterns of five 

indicators include size, evidence of the index to determine the geographic area of the city 

as well as the density, growth rates, and population. Second, land use is identified by 

showing the variables that occur in the city due to population growth. Third is a clear 

vision about the place and the population distribution in the city. Fourth, urbanization is 

studied including a division of the population in the new urban and rural areas. The 

density of the people gathered in certain places, such as commercial areas, is measured. 

The application of smart growth versus suburban sprawl in cities is difficult. Therefore, 

few cities maintain the balance of breadth in the construction of the city. Urban sprawl is 

not bad, but the problem is that the city grows out of control in the absence of growth 

regulations. For many of the so-called smart growth planners, it is a case of applying the 

five previous standards. If they continue without proper planning, the city moves towards 
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urban sprawl, a phrase that is used as an expression for the position must be placed 

controls and limits have not stopped. 
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Tucson, Arizona   

Life in Tucson began thousands of years ago, possibly involving migrations by 

fishermen. A clear history of agricultural settlements exists along the Santa Cruz River, 

and a major archaeological dig near Tucson has revealed remains dating from roughly 

3,000 years ago. In 1757, a settlement on the west bank of the river was completed, 

which had a major impact on the development of the city. In 1775, Tucson began to take 

on great value as a strategic location, and became part of Mexico in 1821. In 1854, it was 

transferred to the United States through the Gadsden Purchase, in which Southern 

Arizona and South-Western New Mexico were purchased by the United States through a 

treaty involving James Gadsden, the U.S. ambassador to Mexico at the time. Tucson 

officially became a city in 1863, the second, after Phoenix, in the state of Arizona. The 

railway arrived in 1880, passing through the city, and the population reached 8,000. In 

1912, Arizona's famous sunny climate and dry air gained it a reputation as a healthy place 

to visit. In 1920, an airport was built, as well as highways. Tourism became one of the 

strongest industries in Tucson during this time (Tucsongov, 2011). 

In the period during World War II, the government established an air force base 

near the city. By 1950, the population had reached 120,000, and ten years later, by 1960, 

had almost doubled, reaching 220,000. The city of Tucson, as a part of Pima County, 

officially recognized the city's history in 1972 by adopting historic district ordinances. In 

1990, Tucson is the largest city in Arizona, with a population of more than 400,000 in the 

metropolitan area, and is currently the 33rd -largest in the United State. It has emerged as 
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a cultural center and one of the most developed cities in the South-Western (Tucsongov, 

2011). 

Tucson lies 118 miles (188 kilometres) southeast of Phoenix and 60 miles (98 

kilometres) north of the border between the United States and Mexico. Pima County was 

founded 1776. Tucson‟s geographical coordinates are roughly 32° North and 110° west. 

The city‟s area is 227.28 square miles (588.65 km²) and it sits at an elevation of 2389 feet 

(728 m). Its landscape is primarily desert, including flowering hills and dry riverbeds, 

winding valleys, rugged peaks, and pine trees. Tucson is surrounded by mountain ranges, 

with the Santa Catalina Mountains rising 9,100 feet to the north, the Rincon Mountains to 

the east, the Tucson Mountains to the west, and the Tortolita Mountains to the north-

west. It has an average of 350 sunny days per annum, an average rainfall of 11.3 inches 

(28.7 cm), and an annual temperature average of 70 degrees Fahrenheit (21 degrees 

Celsius), with an average high of 83.5 degrees Fahrenheit (28.6 degrees Celsius) and low 

annual average of 56.6 degrees Fahrenheit (13.7 degrees Celsius). Its population currently 

stands at 543,910, with a population density of 2,793.6 persons per square mile 

(1,078.8/km²). The average annual household income is $47,147. The people of Tucson 

are currently seeking to improve the standard of living and business environment in the 

city through an expansion of the economy based on high-tech industry. Tucson has a 

strongly multicultural heritage and is characterized by the pioneering spirit of its people 

(Tucsongov, 2011). 
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Figure1: Above is a map showing the city of Tucson, AZ. Retrieved September 2, 2011. 

From this website: 

http://www.bing.com/maps/?FORM=Z9LH4#JnE9LnR1Y3NvbiUyYkF6JTdlc3N0LjAlN2VwZy

4xJmJiPTMyLjU0NDY2NjQ0MjYwNTIlN2UtMTEwLjMzNTE4MjE4OTk0MSU3ZTMxLjkw

MjIxMzY3NjA0MTIlN2UtMTExLjYxMDk2OTU0MzQ1Nw== 
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Figure 2:  Above is a map showing Tucson, the desert city between the mountains. 

Retrieved September 2, 2011. From this website: 

http://www.bing.com/maps/?FORM=Z9LH4#JnE9LnR1Y3NvbiUyYkF6JTdlc3N0LjAlN2VwZy

4xJmJiPTMyLjU0NDY2NjQ0MjYwNTIlN2UtMTEwLjMzNTE4MjE4OTk0MSU3ZTMxLjkw

MjIxMzY3NjA0MTIlN2UtMTExLjYxMDk2OTU0MzQ1Nw== 
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Figure 3:  This table shows the population by year for Tucson, AZ. (CensusBureau, 2011) 

 

Figure 4:  This graph shows a continuous increase in population for Tucson, AZ. The 

data of this graph is from Census Bureau, 2011. 
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Figure 5:  Viewing the downtown of Tucson to the Southwest. Retrieved is September 2, 

2011. From this website of Tucson government: http://cms3.tucsonaz.gov/   
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Figure 6:  Viewing the Southwest of Tucson from a distance. Retrieved is September 2, 

2011. From this website of Google map: http://maps.google.com/maps?hl=en&tab=wl 
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Figure 7:  Viewing the city of Tucson to the Northeast. Retrieved is September 2, 2011. 

From this website of Google map: http://maps.google.com/maps?hl=en&tab=wl 
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Figure 8:  This figure shows the growth of Tucson from 1900-1930. Retrieved is 

September 2, 2011. From this website: http://cms3.tucsonaz.gov/gis  
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Figure 9:  This figure shows the growth of Tucson from 1940-1970. Retrieved is 

September 2, 2011. From this website: http://cms3.tucsonaz.gov/gis  
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Figure 10:  This figure shows the growth of Tucson from 1980-2009. Retrieved is 

September 2, 2011. From this website: http://cms3.tucsonaz.gov/gis 
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Riyadh, Saudi Arabia 

The city of Riyadh is in central Saudi Arabia. Its geographical coordinates are 

roughly 38° North and 43° east. In the center of the city, a sedimentary plateau reaches a 

height of 600 meters above sea level. The most important monuments in the city are 

situated in the valley of Wadi Hanifa, which runs through the city from the north-west to 

south-east. A waterway of roughly 120 kilometres in length, with a depth varying from 

less than 10 meters to more than 100 meters, and a width varying between 100 meters 

and 800 meters, meets Wadi Hanifa. One of the tributaries of the valley, Wadi Batha, 

runs through Riyadh for 25 km from north to south, while Wadi Hanifa Aloisn, with a 

length of about 35 km, runs parallel to Wadi Batha and Wadi Hanifa, meeting them in the 

west and southwest. Riyadh‟s proximity to a number of valleys that receive rainfall 

means that flash floods have allowed the soil to become rich in groundwater (ADA, 

2011). The Arab geographer al-Hamdani describes it as a place of green, which was 

important in the al-Qaeda, Al-Yamamah (ADA, 2011). 

Riyadh is one of the fastest-growing cities in the world. Population growth in the 

city has gone through successive leaps over the past 10 years, with a rate of 4.2% during 

the period from 1995-2004, and 4% in 2009, and has even reached 16% in some years. 

This is a high percentage compared with the growth rates of other cities of a similar size. 

According to a 2008 study, the population of Riyadh is more than 4.8 million. Another 

population study carried out in 2009 indicated that 55% of the population is male and 

45% is female. Riyadh is now the largest city in Saudi Arabia, with the second-largest 
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city, Jeddah, having a much smaller population of nearly 1 million. Other cities in the 

country have populations ranging from 100,000 to 500,000 (ADA, 2011). 

The area of Riyadh was 2,435 km² in 2009, with a total developed area of 1,219 

km². The proportion of land area allocated for residential use is 17.80%, while industrial 

space takes up 1.88% of the city. The space allocated for transport services is 3%, while 

commercial use is allotted 1.97%. Health service, government, and education spaces take 

up 10.66% of the city‟s land, while 6.48% is given over to cultural and recreational use 

(ADA, 2009). 

As a desert city, Riyadh suffers from a number of issues, including those related 

to planning. Urbanization and rapid population growth are two such problems. It also 

faces water supply problems, with water sources fed by a pipeline from the Persian Gulf, 

nearly 600 km away. Other pipelines come from the west side of the Red Sea, from 

sources roughly 1,200 km from the city. Rather than taking advantage of natural 

topographical features of the city, development has removed arable land, with vegetation 

destroyed to make way for building. In the western part of the city, geological 

characteristics are a problem, and although the nature of the soil in the area makes it 

unsuitable for building, there are now more than three residential neighborhoods in the 

region (ADA, 2011).  

The climate in Riyadh is very hot in summer and cold in the winter, with low 

humidity throughout the year, especially during the summer. Temperatures in summer 

range from 22 degrees Celsius to 40 degrees Celsius, with humidity at a minimum of 

10%. In winter, temperatures typically range from 8 degrees Celsius to 28 degrees 
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Celsius, but in some cases, drop to a few degrees below zero. Humidity during this period 

ranges from 40-49%. Rainfall ranges between 10 and 13.1 cm. These wide fluctuations in 

temperature make agriculture difficult (ADA, 2011). 
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Figure 11:  This is the map of Riyadh City. Retrieved is September 2, 2011. From this 

website: 

http://www.bing.com/maps/#JnE9LnJpeWFkaCUyYiU3ZXNzdC4wJTdlcGcuMSZiYj01Ni4yM

DY0MzQ5Mzk2MTQ0JTdlLTQ0LjU2MTA0Mjc4NTUlN2UxOS4yODk5NDkwODM3NTYxJ

TdlLTEyNi4yMTE0MzM0MTA1 
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Figure 12:  This is a terrain map of Riyadh City. Retrieved is September 2, 2011. From 

this website: 

http://www.bing.com/maps/#JnE9LnJpeWFkaCUyYiU3ZXNzdC4wJTdlcGcuMSZiYj01Ni4yM

DY0MzQ5Mzk2MTQ0JTdlLTQ0LjU2MTA0Mjc4NTUlN2UxOS4yODk5NDkwODM3NTYxJ

TdlLTEyNi4yMTE0MzM0MTA1 
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Figure 13:  This table shows the population of Riyadh City from 1974-2010. 

Statistics from the King Abdulaziz Foundation and the High Authority for the 

development of the city of Riyadh. Retrieved is September 2, 2011. From this website: 

http://www.alriyadh.gov.sa/ar/alriyadh/Pages/development_of_population.aspx 

 

Figure 14:  This graph shows the significant increase in population after 1987. This graph 

is from this website: Statistics from the King Abdulaziz Foundation and the High 

Authority for the development of the city of Riyadh. 
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Figure 15:  This is the view of Riyadh City and King Fahd Road. Retrieved is September 

2, 2011. From this website: Google map 

http://maps.google.com/maps?f=q&source=s_q&hl=en&geocode=&q=Riyadh,+Saudi+Arabia&a

q=0&ie=UTF8&hq=&hnear=Riyadh+Saudi+Arabia&t=f&z=11&vpsrc=0&err=1   



- 38 - 
 

 

Figure 16:  This is Riyadh City looking Southwest from the center of the city. Retrieved 

is September 2, 2011. From this website: Google map 

http://maps.google.com/maps?f=q&source=s_q&hl=en&geocode=&q=Riyadh,+Saudi+Arabia&a

q=0&ie=UTF8&hq=&hnear=Riyadh+Saudi+Arabia&t=f&z=11&vpsrc=0&err=1 
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Figure 17:  This is a view to the Northeast of Riyadh City from the center of the city. 

Retrieved is September 2, 2011. From this website: 

http://www.ada.gov.sa/ar/Photos/modernRiya/allPhotos.aspx?CurClass=Odd 

http://www.ada.gov.sa/ar/Photos/SakanAlkha/KingFhadRo/allPhotos.aspx?CurClass=Even 
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Figure 18:  This is a view from the center of Riyadh City. Retrieved is September 2, 

2011. From this website:    

http://arabnews.com/saudiarabia/article34368.ece   

http://www.ada.gov.sa/ar/Photos/SakanAlkha/index.aspx  
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Figure 19:  This shows the area of growth of Riyadh City from 1949-2000 (Note the 

Wadi Hanifa Valley shown in red on the western part of the city). Retrieved is September 

2, 2011. From this website: 

http://www.nasa.gov/centers/goddard/images/content/152443main_riyadhx3-web.jpg  
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Figure 20:  This figure shows the growth of Riyadh City from 1934-1983. Retrieved is 

September 2, 2011. From this website: 

http://www.alriyadh.gov.sa/ar/alriyadh/Pages/about_alriyadh.aspx 
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Figure 21:  This figure shows the urban and agricultural growth from 1987-2005. P77, 78 

Retrieved is September 2, 2011. From this website: 

http://www.springerlink.com/content/0k441n8707v680j4/ 
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Examples and Discussions 

Tucson  

Discussion of growth in Pima County, which includes Tucson, in the 1960s and 

1970s, appears to have been more than a discussion of the form and intensity of growth in 

the Sonoran desert (Pima.gov, 2011). The discussion that took place showed awareness 

and a desire to prevent sprawl and preserve the environment while coping with human 

development. Bulldozers had started to clear land and built new houses, which coincided 

with the construction industry boom. Landscape was converted to housing in the suburbs 

and to marketing centers in other areas. For a long time, discussions were about the 

growing divisions between the developers and builders in the community and the 

environment from the viewpoint of society. The developers had to work under the land 

use and violation of private property laws, which also tended to protect the environment, 

but there were divisions in working with them on the long-term risks of urban sprawl. 

According to Edward Abbey, Phoenix, located in the same state of Arizona, had 

experienced excessive growth and had suffered from the absence of controls; Tucson did 

not want to become another city with uncontrolled urban sprawl (Pima.gov, 2011). 

During the past decades, Tucson has developed plans for the future but has failed 

to implement the visions from the plans. In addition, numerous studies were not 

implemented in accordance with the County Administrator Chuck Huckleberry on 

January 31, 2000.  Population growth rates in Tucson were alarming, nearly doubling 

every ten years between 1940 and 1970. There were concerns that the increase, without 

controls, would fill the city of Tucson with congestion. The growth exceeded the capacity 
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of local government to fund the infrastructure. Traffic congestion in Tucson and 

surrounding cities was clearly evidence of rapid growth. In 1970, conflict broke out about 

the development of transport for the population and for commercial interests, which also 

concerned the effects of urban sprawl. Tucson was dealing with this problem in the 

presence of multiple problems, and the 1986 transportation plans began to address the 

most volatile. The planners studied ways to alleviate congestion, including the transfer of 

transport to other paths (Pima.gov, 2011). 

Land use planning began in Tucson 1931. Goodrich stated in his report in 1932 

that there was no control over urban development. In 1940, the city contracted a group of 

planners, Ladislas Segoe, to study the situation and issued a document describing the 

shift from rural to urban communities in the Tucson area; they wanted to work to 

establish planning and zoning, and they wanted to establish the limits of natural areas. 

Segoe developed a plan for the Landmark Tucson area in 1943, which included three 

items: a plan for roads, a plan for the railway, and a plan for public buildings. In 1950, 

these plans were re-examined, but the State of Arizona had not developed a 

comprehensive plan. In 1970, Tucson began work on a regional plan; the idea was to 

prevent urban sprawl and the dispersion of people into urban areas. However, “scattering 

and sprawl” remained and that caused major concern to planners and some residents of 

Tucson. By 1983, continued growth emphasized the need to develop a regional system to 

guide land use and urban design policies; the first such regional system was adopted by 

the Board of Supervisors that same year (Pima.gov, 2011). 
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Stages of development exist in the concepts of growth management to address 

issues of urban sprawl. The first is the management of growth to allow growth. The 

second involves setting limits regarding when growth should be allowed. The third is to 

make sure the right type of growth happens and to focus on the quality of development, 

appropriate to the community; this stage works in the planning. A conservation plan 

seeks to achieve an appropriate balance between the environment and human 

development in the development and promotion of the key elements in the city‟s natural 

environment. 

Tucson is located in the northern Sonoran Desert of Arizona. In the 1990s, 

Tucson, Arizona and other communities in Colorado depended on groundwater to meet 

the needs of the population. In the 2000s, water levels dropped rapidly and this led to 

land subsidence and the gradual depletion of the main rivers underground. In order to 

reduce dependence on ground water, Tucson Water adopted a reclaimed water system 

that operated as a three-processor system to prepare the secondary wastewater for 

irrigation and use by particular industries. Work began on the 10 kms of pipelines even at 

100 mile.  The system served nearly 13,000 acres of facilities such as parks and industrial 

sites. This is distinct because it works to meet 8% of the water demand in Tucson. Re-use 

of these waters reduces the flow of groundwater and increases water resources on reserve. 

Planning its work was to study the short-term. The city expected the increase in demand, 

with the increase in population and facilities, to increase the problems caused by 

equipment (Kmiec, Thomure, 2011). It then turned to the idea of storage beneath the 

surface of the ground and the concept received approval from the Department of Water 
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Resources. In addition to obtaining a license for the protection of groundwater-

monitoring wells, the city also had to pay attention to the Ministry of Environment and 

Quality (Kmiec, Thomure, 2011).All these efforts were good in reclaiming the water 

because of the expected population growth of a city located in the desert. However, this 

solution had to be disabled because of operations and processing problems due to algae 

and other factors caused by the passage of time. Tucson must make decisions about how 

to develop the city's water supply. They could attempt to take advantage of recycled 

sewage, providing a system and water conservation work on fluids and solids in order to 

ensure the role of smart growth.  

According to the memorandum of water harvesting, there are ways of planning 

suitable for desert cities in order to keep water. The city of Tucson can benefit from the 

design in homes, gardens, parks, and commercial facilities. Inexpensive methods can be 

used to collect water and direct it the right way to store water for use in irrigation or 

facilities (Patricia H, Christina B, 2004). 

 The average transportation in Tucson is 1.47 cars per household and the average 

cost is $706 per month. These costs will increase with the increase in gasoline prices. 

Therefore, people who prefer to live in Tucson should reduce dependence on vehicles; 

they also increase the pollution. Tucson is trying to provide transit services close to the 

jobs and housing, which is part of the planning. There should be transportation options 

available so that people do not need to rely on cars, thus reducing cost and reducing air 

pollution within the city (CNT, 2009). Urban transport addresses the issues of low-

density cities because of the adoption of vehicles in Tucson, Arizona. Because of excess 
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daily travel and population growth, this city suffers from many problems. Urban sprawl 

has caused a change in air quality because of frequent travel, where more and more 

vehicles influence the community‟s behavior (Burns, 1995). 

Tucson is a city that has large blocks of low-density housing according to a study 

conducted on the growth of U.S. cities. Tucson is ranked 29th in the United States in 

terms of sprawling. In Tucson, Average urban density is 1.767 persons per square mile 

(Ewing, Pendall, Chen, 2011). 

The federal government has played a big role in the urban expansion. The federal 

government provided low-cost insurance, which made many settle in Tucson. 

Construction of highways, in addition to the infrastructure to bring water from the 

Colorado River, provided enhancement from the local government. Finally, the industry 

leaders in the south and a training center at the base of Air were all factors that played a 

significant role in the urban sprawl of the city of Tucson, which has become life 

threatening to the natural habitat, threatening the extinction of some animals and birds. 

The desert in Tucson was originally affected by the building of areas for military training, 

and then in 1951, Tucson gave companies the opportunity for construction and 

implementation of public projects such as paving streets and the extension of sewer lines. 

The city, the companies, and the military training all expanded Tucson‟s urban sprawl. 

Tucson continued to encourage population growth and migration to the city and made big 

promotional campaigns. For example, make the Tucson division of the developer 

working on committees and planning boards (Austin, McGuire, 2001). 
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Objection to the urban growth in Tucson was the "annexation Policy” (Austin, 

McGuire, 2001). Tucson was a political entity and it was concerned about the flow of 

society in the wintertime and the loss of community identity. This resistance proved to 

absorb Tucson neighborhoods. Many city residents near the border moved while avoiding 

taxes and restrictions from Tucson. Tucson began to regain form in 1991 and Richard 

tells of the rise of "networks" growth through the Alliance Bank, the Executive Directors 

of companies, and political influence. Networks have solved some of the growth issues 

and there is popular support for the idea that growth is equal to the principle of 

prosperity. All this helped to lower the tax burden on those who paid the taxes to the city 

of Tucson and continued investment. Tucson tried to stop people from moving to the city 

limits with urban renewal through the projects and reviving the economy. According to 

Smith 1996 by 1960, Tucson had implemented an urban renewal plan, which resulted in 

the displacement of a number of low-income populations. The value of the property 

helped to increase the value of the low-income housing market; this did not allow for 

low-income people in urban areas (Austin, McGuire, 2001). It built cultural centers and 

museums of art at reasonable prices, but people came out to the sides of the city. 

Environmental criticism, dubbed the "environmental contract," appeared in 

response to the big growth in Tucson. It criticized the destruction of the Sonoran desert 

and suggested Saguaro national monuments as a means to control the growth in Tucson. 

Then the City Council included the preservation of the environment in Tucson in its 

development proposals. The efforts of protection were clear; for example, despite the 

increase in population and expansion of settlement, the wildlife foundation and Congress 
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approved the appointment of wilderness areas, but grazing allowed pens, pumps, and 

water tanks on the land. The Environmental Policy Act later developed to have a negative 

impact. There were challenges from the new laws to preserve natural resources such as 

the law of conservation of endangered species, as well as the use of land and money to 

keep the water. Some of these conflicted with the planning in Tucson (Austin, McGuire, 

2001). It forced issues by local governments to reduce environmental pollution, for 

example. 

In 1982, the University of Arizona, Department of Agricultural Economics, 

studied the ecosystem and land management and noted that the annual growth rate of the 

population increased by nearly 18,000 land conversions. The population numbers showed 

expansion and transformation of urban land from rural to urban. In Tucson, 

approximately 30,000 acres of land transferred, as it is also consistent with the increase in 

population. In 1971, the average annual rate of transfer was 2150 acres, but this rose, 

reaching to 4900 acres in 1976. All such transfers occupied areas of about 2400 acres of 

agricultural land and the loss of about 29,400 acres of desert land and pasture. 

Possibilities for planning are needed before developing the 155,000 residents of the 

territory in the Tucson area (Austin, McGuire, 2001). 

Resistance in Tucson was a moderate success through the four ways to stop major 

rapid growth in urban areas; it also stopped the construction of a plant transport. In some 

cases, the role of students was in groups to block development and to stop the bulldozers 

in protests on growth. However, urban sprawl has continued and produced even more 
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marginal land than the land livestock owners sold to the early developers; this trend has 

continued to this day.  

Tucson has good alternatives for transportation although the bus system 

expansion was slow because of the vast sides of the city. Tucson has approximately 488 

miles of bike paths and lanes. Transportation plans to focus on the means of public 

transport were widespread. But these debates and plans were futile and incongruous since 

they did not apply them to Tucson in 2001 in its plan to encourage the transfer of public 

transport. In addition, in comparison with the proportion of the population, there should 

have been an equivalent increase in the public transportation and its types. People have 

different preferences when it comes to public transportation, but they were confined to 

buses on limited routes. The city set a clear goal but Tucson is going to reverse this trend. 

The current bus system is funded but the funds are not sufficient, even though the city is 

trying to increase the number of routes based on the need of the population (Austin, 

McGuire, 2001). 

The effects of urban sprawl are obvious because the rate of growth threatens the 

extinction of some of nature‟s creatures through the 37 divisions of city planning with 

20,000 units of new housing in South East Tucson. Furthermore, the city has 15000-

18000 units awaiting approval (Austin, McGuire, 2001). Nature played a role in 

determining the direction of growth in Tucson because the mountains to the east of the 

city made the population growth expand to the north and south; it was developed to be a 

city of convenience for factories and what role they will play in the city. Despite the 

developments that played a big role in Tucson, the low population density of the 
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settlements has exploited nature, and urban sprawl has become a clear problem. The 

population in 1960 was 265,660 and the population in 2009 was 543,910 resulting in 

growth outside the urban area (CensusScope, 2011). This urban sprawl has huge impact 

in the destruction of the environment through the construction of roads and the dispersal 

of population and traffic congestion, and thus, it now raises the number of people moving 

to escape the so-called suburbs. Research, which was conducted to compare Tucson with 

some other American cities, has directed most criticism to the development of 

populations, which have become dispersed and sprawling because of random city 

planning. This is the basic problem that must be grasped; the solution to unwanted urban 

sprawl must be smart growth.  

This is an example of random divisions. First one starts by buying individual 

divisions of the agricultural land around the city because it is cheap and less expensive 

than if the developers choose to buy a land close to malls or any popular areas in the city. 

Then comes a period of population displacement to the suburbs - a lack of supply which 

leads to expensive prices would tempt people to seek the outskirts of the city which is 

moderated by low cost prices. This, in turn, would also force the city to provide building 

permits, road construction costs, and amenities to the new residents. This takes place 

because the city land is not properly divided and used and, as a result, the agricultural 

land is converted, wastefully, to an urban setting, costing both the environment and the 

city a lot of resources (Austin, McGuire, 2001). In addition to this high cost of this 

process, the water conservatories and wells will mostly be lost if the land is changed into 

an urban setting. All in all, people move to the new division with the need of municipality 
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to extend services to the region. The result is the removal of large patches of nature, 

which were protected from the origin of the division areas. Random suburban Tucson 

remains a sensitive area. 
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Tucson (Tables and graphs)  

 

Figure 22: Population and Place information for Tucson compared with other Arizona 

Cities (Wassmer, 2002).  

 

 

Figure 23: The change in Urban population, Urban Fringe land and Sprawl information 

from 1980-1990 (Wassmer, 2002). 
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Figure 24: Farm Land and Population changes in 1987-1997 (Wassmer, 2002). 

 

 

Figure 25: Shows the source of water for Tucson. (Kmiec, Thomure, 2011). 
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Figure 26: This chart shows the population projections from 1980-2030 for cities within 

Pima County (SRTR, 2006). 
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Figure 27: This shows the population breakdown by age in the year 2000 for different 

areas (SRTR, 2006). 

 

 

 

Figure 28: Comparing the sprawl scores with other metro area (Ewing, Pendall, Chen, 

2011). 
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Examples and Discussions 

Riyadh 

In 1990, oil played a major role in „jump-starting‟ urban growth of the city of 

Riyadh in Saudi Arabia. Riyadh is one of the fastest growing cities in the world; its 

population growth has seen successive leaps over the last 20 years, at a rate of 4.2% 

during the period from 1995 to 2004, and 4% during 2009. The city‟s population increase 

is still one of the most prominent features of the city. Riyadh‟s growth rate is high 

compared to the growth rates of cities of similar size, but in the 1980s and 1990s, as well 

as in the first decade of this century, the rate reached 16% in some years. The current 

growth rate of about 8.1 percent per year is expected to propel Riyadh to a population of 

10 million people by 2020. This rapid growth has increased urbanization in the city of 

Riyadh and it has been responsible for growth in many sectors (AlAhmadi, Heppenstall, 

Hogg, See, 2009). The second advantage of the growth of Riyadh‟s population has been 

the improvement in the quality of life among city residents, as much of the courses of 

their lives has been altered (AlAhmadi, Heppenstall, Hogg, See, 2009). 

The city of Riyadh has one of the highest rates of population growth globally, 

since according to the results of research on population for the year 2008, the population 

of the city of Riyadh was more than 4.8 million, compared with about 4.6 million in 

2007, representing a growth rate of 4%. This increase in population has made Riyadh the 

largest city in Saudi Arabia; the second largest city, Jeddah, has a population of nearly 1 

million. Other cities have populations of 100,000 to 500,000 people. The area of the city 

of Riyadh was 2435 km2 in 2009, and the total area of developed land was 1219 km2. 
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Population research for 2009 also established that 55% of Saudis were males, whereas 

45% were females. Currently, the proportion of land area allocated for residential use of 

the total area of the city is 17.80%. The area ratio for industrial uses is 1.88 and the 

percentage of the area for commercial use is 1.97%. The space allocated for the use of 

transport services is 3%. The space used for health services, government, and education is 

10.66% while cultural and recreational use accounts for 6.48% (ADA, 2010). 

Riyadh is located in the desert, and suffers from water scarcity. City water 

demand creates a continuous withdrawal of groundwater in the city due to the lack of 

sufficient surface water to meet the city requirements. There is some surface water, but 

not enough for drinking or irrigation. This is the reason why water desalination and 

sewage treatment plants that the government initiated under the guidance and 

recommendation of the ministry of agriculture were created outside the city. The 

persistent fast-paced drawing of aquifer reservoirs in the city of Riyadh makes scarcity of 

water a huge red flag. Therefore, the government strives to maintain a balance between 

groundwater and desalination (WadiHanifa, 2011).  

Wadi Hanifa, which runs 120 km through the heart of the Kingdom of Saudi 

Arabia, also cuts through the city of Riyadh. This valley previously received little 

attention but it is now a tourist attraction because of the lakes that formed after the 

construction of a large sewage treatment system in 1982. The valley is also a source of 

groundwater; however, groundwater levels are being depleted because of the rapid 

growth in Riyadh. There is still an urgent need to rationalize the consumption of water in 
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the city, in spite of spending huge sums on the desalination of groundwater and water 

storage in recent years (ADA, 2011).  

Desertification, the process that turns productive deserts into non-productive ones 

and reduces the ability of the earth to support life, is another serious concern. Deserts 

should be left in their natural state or called productive deserts, and they should not be 

built on because it changes the land to a non-productive desert by disturbing the animal 

and plant life.  Low vegetation and subsequent soil erosion are the major disasters that 

threaten life. Vegetation is important to stabilize the soil and to improve air quality. Each 

year large areas of agricultural land become desert-like. Tree cutting for fuel causes soil 

erosion and the construction of wide streets and paved parking lots results in the further 

removal of plants (Aljlajl, 2005). 

City of Riyadh continues to grow rapidly, and the expansion of roads and 

factories contributes to increased air pollution in the environment. Air pollutants common 

in Riyadh are derived from four principle sources. First, the means of transport, such as 

diesel cars in particular, produce noxious fumes. Second, certain industries, such as 

chemical industries and cement factories pollute the air with the products of combustion. 

Third, human and industrial waste is often destroyed by burning or recycling, and fourth, 

the ever-changing weather creates air loaded with dust at certain times throughout the 

year. Perhaps the most important air pollutants in the city of Riyadh are oxides of carbon, 

including carbon dioxide and hydrocarbons, and oxides of nitrogen. Inhalation of 

contaminated air, without a doubt, has a negative effect on both plants and animals, but 

nothing is affected more from the inhalation of oxides and fine particles in air pollution 
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than humans. Pollution causes inflammation of the respiratory system, including asthma, 

emphysema, bronchitis, and shortness of breath, and irritation of the eyes (ADA, 2009). 

In 2009, Ariyadh Development Authority (ADA) study showed high growth 

(about 12%) in the use of land in Riyadh. The study pointed out that most of the urban 

growth is concentrated in the outskirts of the city, especially in the northern and 

northeastern directions. This is natural growth because it is growth to avoid urban sprawl 

over Wadi Hanifa on the western side of the city. The problem is in the low population 

density in the city. The population stood at 817,000 housing units in 2009, while in 2005, 

it was 704,000 housing units; the rate of increase for residential use was 29 percent 

(Ghoneim, 2010).   

According to research published by Dr. Alskait, one of the most important reasons 

why the city of Riyadh became exposed to urban encroachment is a grant given by the 

government to citizens.  This grant is a piece of land and funding to build on the land 

accompanies it. This practice is also one of the reasons that the density became low in 

Riyadh (Alskait, 1993). Of course, the system has been updated according to the Ministry 

of Municipalities and Saudi citizens are now entitled to choose the city where they want 

financing for land. The previous law required the resident to be from the same city so the 

new system has helped to ease the pressure on the city of Riyadh, partly because the 

figures for the long wait make people think of displacement to other cities where there 

would be no delay due to population or priority sequence. Nevertheless, the city of 

Riyadh continues to stretch north, specifically helped by the indiscriminate increase in 
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the land-and-white reason because people with low incomes expect and receive loans 

from the Real Estate Development Fund.  

According to the statistics department in the city of Riyadh, the fastest growth in 

terms of from 2 to 4 percent was during the period from 1990 to 2004. The table below 

shows the growth rates and increase. In Riyadh, the total labor force aged 15 and over 

reached 2.1 million of who 1.9 million were males and 373,000 were females. In 2007, 

the cost of living in the Kingdom including the city of Riyadh increased 4.1% versus 

2.2% in the previous year. In 2007, increases occurred in most categories: water, rent, 

repairs (8.1%), food and beverages (7%), other goods and services (5.3%), and medical 

care (4.2%). The roads in the city of Riyadh, $ 320 km and either high school has reached 

500 by a secondary road network has been implemented during the plan year 2007 five-

year total cost of 2.6 billion riyals. In 2006, the number of flights using the vehicle where 

she was the only transport and In 1987 amounted to 100,000 the number of flights a day 

trip Amounted to 500,000 daily trips per day. The number of car trips in the city of 

Riyadh in 2007 reached almost 600,000 trips per day. Urban indicators estimated the 

average car ownership of 1.72 per family.  

The Real Estate Development Fund was established in Saudi Arabia in 1974. It 

provided loans to citizens to help them build housing capital (250000000 Saudi Riyal) 

and recently the government raised the capital to 82769000000 Saudi Riyal. The 

operations in the Real Estate Development Fund are long term and do not count any 

rollover. There is no limit to the income and the amount varies from loan to loan 

depending on the city. There are conditions that must be implemented where the 
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authorities do not give the full amount, but not through each floor is giving a boost 

(REDF, 2011). In short, from 1974 until 1996, the government provided 120,031 housing 

units in Riyadh through funding real estate development and public housing programs. 

Together, these units constitute 26% of the total existing housing in the city (Mubarak, 

2011). This policy was to support the community in building housing, but the planning 

did not take into account that the density ratio would decline. In addition, the residents of 

the city of Riyadh built housing in the suburbs outside the city to avoid the high cost. An 

implication of this type of development has hurt the city of Riyadh terribly. The increase 

in the acreage of land with residential properties put the government in an embarrassing 

situation in the coverage of services. In addition, the government's reliance on the source 

of oil in the financing of so many development projects may be good but it is not suitable 

long-term. Riyadh has become divided into two sections of society: residents of the north 

of the city are the high-income homeowners while low-income residents of the south are 

in the city. The downtown area is a mixture of communities, a heterogeneous group, if I 

may call it. The government started to build in the north and this made the north of the 

city of Riyadh of greater interest. Because of the weakness of the economy in the south, 

the government has to build factories in the south of the city to help low-income families 

living in and near the positions of work in the factories.  

The area of roads in the city of Riyadh mainly highway roads are 320 km while 

secondary streets are 500 km. In 1987, the number of car trips taken was estimated at 

1,000,000; by 2006, this number had increased to 5 million. In 2007, the same number 

had risen to 6 million car trips per year, and in 2009, the average car ownership per 
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household was 1.72 (ADA, 2010).This increase is evidence that the city of Riyadh was 

highly dependent on the car. The increase in car usage was a problem for the city and it 

caused many bottlenecks and much traffic congestion. The official daily Al-Riyadh 

announces traffic constantly on the state radio in the city to inform people about the 

movement of traffic every morning. The government is making efforts to develop 

highways but the problem remains because Riyadh does not have other traffic alternatives 

and the car culture prevails. There is easy access to cars and they are not subject to tax. 

The responsibility lies in the planning and clearly, there was no role for sustainable 

transportation planning in light of urban sprawl.  

Although the government is working to find solutions to the transportation 

problem, there are many obstacles within the situation and the culture. As mentioned 

previously, the first obstacle is simply the ease of access to cars and the absence of taxes 

on vehicles; in addition, the price of gasoline is not high. Secondly, a main obstacle is the 

use of the car in the city by men only; that should this country used many taxes and 

driver; this is due to religious reasons. The third obstacle in using buses or trains is that 

they must be appropriate because religious men do not mix with women; the government 

still strives to develop solutions while respecting the religion. The fourth obstacle is that 

the city of Riyadh is desert and it does not qualify for walking. The city is hot most of the 

seasons of the year and there are no corridors for walking. Finally, many bridges and 

roads have been built without the development of long-term solutions such as alternative 

routes. All these obstacles contribute to city congestion and a polluted atmosphere from 
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vehicle exhausts, which in turn, influence urban sprawl, citizen satisfaction and other 

problems. 

The most prominent challenge facing Riyadh is the large deficit in water supply. 

Reliance on strategic reserves of groundwater displays the source of the drain. The Water 

Resources Institute identified supplies of 537 cubic meters of water per capita in 1960. In 

1990, the estimate was 156 cubic meters. This deficit shows the condition of having less 

groundwater to use which prevailed in Riyadh and other parts of the Kingdom of Saudi 

Arabia; dealing with this problem required tact and effective strategies to deal with the 

issue of water security. Riyadh suffers another problem associated with water from the 

desalination of Arabic Gulf waters that feed the city of Riyadh. The main objective of the 

establishment of saline water desalination plants was to provide alternative sources of 

water to meet the needs when water became unavailable from the underground reservoirs. 

For daily water needs, there should be a focus on groundwater strategy and 

complementary sources of water resources; there should also be an emphasis on 

preserving it and the rationalization of consumption because it is one of the non-

renewable resources (Aljlajl, 2005). However, mostly caused by desalination processes is 

the high salinity of the process at hand and therefore will contribute to the change. 

Natural properties of Arabic Gulf water now come from a maritime port, irregular at the 

renewal of its water. The large number of industrial activities and the large amount of 

commercial traffic through the waters of the Gulf leave the ravages of pollution. This will 

contribute to the high cost of desalination of Gulf waters, and thus, they are threats to 

achieving water security in Riyadh. Perhaps the current circumstances with the 
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availability of energy in the Kingdom have contributed to the development of this source 

of water. But circumstances change and any depletion of energy or increase in 

environmental problems may not leave water desalination as a strategic option. A search 

for better methods for the development of water sources in Riyadh is required. Generally 

speaking, this water desalination process caused it to be absorbed and mixed with 

underground water, and this in turn, causes health concerns. The main and inherent cause 

of these emerging problems is urban sprawl. 
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Riyadh (Tables and graphs)  

 

Figure 29: The population and demographics of Riyadh City (ADA, 2009).  

 

 

Figure 30: Amount of land used for farming per year (ADA, 2009). 

 

 

Figure 31: Area and production of Grains in Riyadh City (ADA, 2009). 
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Figure 32: The population breakdown by age and sex for Saudis and Non-Saudis (ADA, 

2009).  
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Analysis and measurement of urban sprawl 

Size, growth, and density 

  To compare the size of Tucson to the Real City, Tucson is much smaller.  The 

population of Tucson in 2009 was 543,910 people compared to a population of 5,254,000 

people in the Real city. There is a large amount of urban sprawl in the Real city, and for 

now Tucson does not have as much sprawl and the people should be aware of smart 

growth.  I would like to make it a point for Tucson to control the growth of the city so it 

does not grow to have as much sprawl as the real city. The size is the most important 

growth factor in the city, and urban sprawl must be organized to create smart growth.  It 

is done through knowledge of the size of the city in the 2000s. Tucson has an area of 505 

square kilometers (CensusBureau, 2011), making this the largest city in Arizona after 

Phoenix. Certainly, this size needs attention with the population growth in this desert 

state. Riyadh has an area of 2435 square kilometers (MMCSA, 2011). This space is four 

times larger than Tucson. In addition, the desert city of Riyadh does not have sufficient 

water resources. The size of desert cities must be given greater attention when organizing 

growth. Cities would rather not spread indiscriminately since this creates irregular urban 

sprawl. The density in Tucson is 1,078.8 per square kilometers, which is not large, but the 

density is high despite the existence of areas not developed. The city density of Riyadh, 

3,024 per square kilometer, is very high. These densities in association with the existence 

of the desert makes it a duty to impose density regulations so as not to cause future 

damage while planning to ensure good growth in desert cities. 
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Land use 

The nature of healthy growth and good planning is to preserve the natural 

environment, particularly that of the desert areas. The cities of Tucson and Riyadh do not 

have a lot of appropriate nature, and the cities started at the beginning with mining and 

oil and then moved to develop their economies through other interests, as well as land use 

for the heritage tourism component. The city of Tucson does not yet suffer from major 

problem, with distribution of growth. In addition, it is on the American border with 

Mexico, but private property does not constitute a large proportion of the city. The 

Riyadh government is distributing land to the population in cases meeting the right 

conditions. The land located on the main roads becomes difficult to control because it is 

private property. Both desert cities are supposed to use the land properly through a 

multiplicity of roles and allow mixed uses. In addition, there is the need to maintain 

medical and water resources, because this plays a large role in keeping orderly growth 

and sustainability, and will therefore stop unregulated urban sprawl. Proper use of land is 

supposed to absorb population density and simulate the nature of desert land to help take 

advantage of nature. The problem is the distribution of population densities in order to 

not lose land for future development. Urban sprawl should be regulated also by the 

knowledge of the preparation of population and area of land that will be used for growth 

in an intelligent and clear manner.  

Focus 

Characterization of the spatial distribution of the population in the city varies 

from residential and commercial areas. Increased focus comes through the people and 
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work opportunities that allow smart growth. Both cities are growing, and while the city of 

Riyadh is sound, it will soon feel the impact of urban sprawl that is unorganized. Tucson 

is in the first stage of growth, and for that, sound policies must be put into focus within 

the city. Urban systems can be successful, and smart growth is measured by how close 

the Lorenz curve is to the form - L (for a more bowed curve, and high concentrations of 

population and employment), and how close the Gini coefficient is to one (indicating the 

amount of population or employment growth occurring in full within the urban area). 

High Gini coefficients are an indication of the success of a smart growth program. The 

best focus is recognized as population growth through urban sprawl and appropriate focus 

on development. Allowing for high density and remaining versatile in desert cities makes 

the areas more concentrated on the center. Therefore, the desert cities will create job 

opportunities.  Growth and job creation through the concentration and distribution of 

population trends in desert cities are going to require organization in order to maintain the 

correct direction.  

Urbanization 

 Both Tucson and Riyadh are witnessing population density, but the amount of 

urbanization is not as high in Tucson as it is in Riyadh. The development of plans and 

programs to deal with the density distribution take different directions in the cities.  Old 

Town is two cities because it shows signs of the old and heritage, yet is now a large city 

and a large part of the territory is the urban area. Intelligent distribution of the population 

at the city level makes the growth of urbanization and planning toward the right.  
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Sprawl and smart growth on desert cities 

There are five basic concerns related to urban sprawl with respect to urban areas 

located in the desert. These are population, transportation, land use, water, and economy.  

The first problem relates to urban sprawl and increasing population in desert cities. 

In Tucson, Arizona, for example, population has been growing continuously, 

which is a problem in the absence of developed plans and strategies. The population rose 

from 330,530 in 1980 to 532,183 people in 2005. Population growth in the desert requires 

costly infrastructure and services that make life in a city like Tucson possible. Riyadh, 

Saudi Arabia, faces the same problems in terms of population growth in a desert region. 

The total of population rose from 1,389,000 in 1987 and to 4.6 million people in 2005; 

thus, the increase is very high on services and infrastructure demands every five years. 

This kind of population increase in desert areas requires greater effort from governments 

to provide essential life-sustaining systems. And the problem of growth in urban 

population is calculated from the increase in population. Population growth is calculated 

from the difference between the birth rate and death rate.  Birth rates have increased 

rapidly with decreasing mortality rates due to improved health conditions. 

 Analyses suggest that reducing urban sprawl requires limiting the increase in 

population via land-use controls and smart growth legislation. Both cities suffer from 

urban sprawl and population increase, which impact development and planning. 

Therefore, proper planning and increased economic activity, and the search for new 

resources and raising the standard of living, should be carried out through the distribution 
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of population to other cities. Opportunities for this in cities near Tucson and Riyadh are 

such that the formation of sound environments appropriate to the current increase in the 

population of these desert areas provides opportunities to refocus development away 

from the main city. Usually associated with the problem of population increase are a 

kaleidoscope of environmental problems of the situation is not to allow a significant 

increase. Another problem with population growth is the availability of resources; to 

avoid population increase, a better balance is needed between population and available 

resources. 

The second problem with urban sprawl in desert cities is transportation. 

In Tucson, transportation is available but there is not enough variety to meet the 

community's needs. The city is sufficiently well served by public transport that it is 

possible to navigate the city without a car, but the increasing use of transport worsens the 

associated environmental problems. Further, the hot climate in Tucson affects people, 

increasing the use of a car, causing traffic jams. Meeting community transport needs is 

essential, but not at the expense of the environment. Population growth and transportation 

affect the main arteries of the city, but increased traffic on secondary arteries is causing 

an explosion in planning problems. Tucson now focuses on developing balanced 

transportation within the city. 

In Riyadh, there car use is a major problem inside the city. The city has only one 

means of public transport, buses, but these are used by workers only.  There are no metro 

trains, and buses are unsuitable, as Riyadh now suffers from major traffic jams. 

Diagnostic studies prepared by the supreme body for the development of the city of 
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Riyadh find that the city of Riyadh is witnessing rapid population growth and expansion 

of urban size. This is expected to lead to increased growth in the volume of traffic, which 

requires continuous consideration of the development and management of the public 

transport system in the city. Five years after publishing these findings, the projected 

increase occurred, but transportation improvements lagged behind and the city now 

suffers from bottlenecks on many of its main roads. 

Analysis of urban sprawl in the desert with respect to areas such as transport 

By understanding Riyadh‟s problems regarding transport, these problems could be 

prevented in Tucson in the future. It is better to look for effective alternatives to move 

between different parts of the city given knowledge about the nature of desert cities. 

Reliance on private transport vehicles is causing major pollution in both cities. The 

factors that must be considered in regard to transport in the city include proper planning 

and smart growth. Specifically, first, increasing the safety of transport systems is very 

important in order to improve the safety of the community. Second priority should be 

given to protecting and improving the environment to clean up emissions and promote 

energy conservation through the use of public transport such as buses. Third, the 

promotion of integration and interdependence in the transport networks is needed; this is 

missing in many cities, especially in the desert, because it is so costly. Finally, enhancing 

the efficiency of operation of the system will contribute to raising the performance of 

transport modes such as metro transportation, appropriate for cities in the desert. 

Reduction of urban sprawl should also be pursued to improve transfer efficiency. 
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The third problem is the use of land in desert cities. 

Urban sprawl in Tucson is a historical problem and increased population density 

has led to a semi-dispersed land use pattern. There are open spaces that arose by virtue of 

the nature of the desert region and the use of land, which are systematically. However, 

this is not commensurate with the increase in population; the city was divided according 

to population density and land use into four sections. Land use in Tucson is determined 

by policies established by the city through the provision of location and density. Mixed 

use at least in the city is supposed to be available where. Although there are large tracts 

of vacant land, Tucson is a city whose land use has historically been determined by 

topography, hydrology, and historical patterns. Tucson has a density in the use of the land 

of low to moderate in all neighborhoods within the city, showing that large areas outside 

the city form the so-called urban sprawl. Urban sprawl increases the cost of services. 

Riyadh‟s physical pattern is based on the distribution of housing grants to the 

population of that city, and extends in all directions horizontally. This makes the great 

urban sprawl of Riyadh expensive in terms of maintenance and services. The city of 

Riyadh and large white spaces are not handled well and the limited use of multi-storey 

development in the city center extends the city periphery dramatically. Acute shortages in 

the number of parcels of land intended for housing and increases in white land in the city 

compared to its overall size, along with the increasing housing demand posed by the 

significant population growth in the city led to a mismatch between supply and demand 

as a result of the lack of new schemes to meet the market need for housing. Increases in 

land prices have outpaced the capacity of people with limited incomes. As a result of this 
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planning pattern, unregulated urban expansion is created through the chartering of 

irregular slum developments. It is evident that these schemes have played a significant 

role in the sprawl of the city of Riyadh.  Therefore, this pattern is no longer compatible 

with the modern situation sought by planners. 

Analysis of the use of land in the urban sprawl of the two cities 

Both cities suffer from two major land use problems. The first being that there are 

huge vacant areas between buildings (white land). It is also that these cities had no 

tradition of mixed land use. Land use in desert cities must take into account urban sprawl, 

and care must be taken on two points, as well as pursuing mixed-use, as follows. In 

addition to improving the image of the city and creating a clear identity for the cities, 

they suffer from a lack of natural resources. Systematic development of new growth 

should be in areas that reflect the population densities within the city. Vacant areas in the 

two cities should be developed along with the renewal of old districts, making history 

play an economic role, because desert cities. Finally, a general structure for land use 

would serve to guide the two cities toward a future of smart growth. 

The fourth problem of urban sprawl is availability of water in desert cities. 

Tucson is a desert city and depends on groundwater to meet demand. As 

mentioned above, increasing population is one reason for increasing demand for 

resources such as water, which is essential to human life. Studies show that in Tucson 

groundwater depletion is accelerating. Although the city has the capacity to implement 

water conservation programs, it still faces the problem of entry into force of the water 
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pulse. Therefore, the continued withdrawal of groundwater will lead to quick depletion. If 

the water level around the city drops, this will lead to big problems. Furthermore, it will 

cause changes in the ground, as well as lead to increased costs for pumping. 

The doubling of the population has increased Riyadh‟s water consumption by 

more than 20 times. The city has jumped from using 50,000 m
3
 to approximately 

1.2 million m
3
 per day, and this increase in water consumption is attributed to population 

growth and industrial and agricultural expansion. However, increased per capita 

consumption of water has also contributed to this increase. Due to the limited water 

sources in the city of Riyadh, which is in a desert, and the need to provide for the water 

requirements of the city, it has been necessary to find alternative water sources. Riyadh 

derives all of its drinking water from water desalination: water from the desalination 

plant at Jubail is transferred to Riyadh via a pipeline with a diameter of 1500 mm. 

Analysis and recommendations for each of the desert cities 

Both cities suffer from a shortage of water resources and must therefore develop 

policies and strategies to maintain water supply as follows. The first step is to protect and 

improve the quality of existing water resources. Also needed is improved cooperation 

between the public and private sectors in support of conservation policies for water 

resources. In addition, continued promotion of conservation of water is needed, as well as 

implementation of water system maintenance programs. As well as maintaining the 

support of the use of water. Trying to keep the balance between supply of water and 

demand is also important. Programs of reducing water leakage are also needed. Interest in 

water reclamation and encouragement of its use in order to maintain the non-reclaimed 
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water as long as possible would also be helpful. Analysis and mitigation of potential 

contamination of groundwater supplies from proposed land uses such as industrial 

development should also be carried out. Finally, further research and scientific studies in 

order to develop programs to increase water supply and prevent water pollution are 

needed, along with development of plans and policies for sound use of resources such as 

water. 

The fifth problem is urban sprawl of the economy in desert cities. 

The economy of Tucson is well suited to the population of the city. The economy 

is the main factor for the city to provide all the needed services. In 1980 mining began in 

Tucson. Then the Air Force moved to Tucson to build an air base. Finally, the economy 

also depends heavily on the university. All these factors led to the creation of job 

opportunities and created a favorable economic environment in the city. They also made 

the city an advanced-technology industry hub. The economy of Tucson has increased in 

diversity with such sectors as the arts, tourism, and manufacturing industries with 

advanced technology. However, all these economic factors need the support of a large 

base of natural resources, a factor which is not present in Tucson, because it is a desert.  

Riyadh has an adequate economic base rooted in the Saudi state, as the city of 

Riyadh is the capital of Saudi Arabia. It was dependent on an agricultural oasis and a 

source of water nearby, and then began to develop economically when the government 

began development in the field of oil. The government built many of the factories, along 

with two universities and three community colleges. All these factors made the city of 
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Riyadh an economic power, but the problem is that the city is nevertheless located in a 

desert. 

Analysis and recommendations on urban sprawl and the economies of desert cities 

Running a strong economy and sustainable development would help to improve 

conditions for any city located in the desert, like Tucson and Riyadh. Associated with 

weak economic diversification are low productivity and competitiveness. In addition to 

supporting and strengthening efforts to provide excellence in public spaces in all areas 

and a diverse economy, it is essential to support rational development and sustainability. 

Therefore, the recommendations described in this paper to improve air and water quality 

are a key to economic health in both cities. In addition the protection of natural resources 

and support for recreational facilities would enhance the quality of life. The promotion 

and preservation of the cultural heritage in Riyadh and Tucson are also needed. The 

economy should be diversified by sector through assessing the concentration and 

diversity of economic activity. Growth in non-oil sectors is important due to large 

fluctuations in oil prices that interfere with financial and economic activity, causing 

economic failure and leading to the extension of such failure to other areas, in the case of 

Riyadh. Support is needed for the development of local industries that promote the local 

economic environment. Tourism and development through history and culture of both 

cities is recommended. Identifying and promoting such things as natural features that 

attract tourists to the region would be fruitful. Enhancing the competitiveness of each city 

and continuing to support the expansion of transport facilities is critical. 
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Figure 33:  This is the future plan for Tucson, AZ from Tuscon.gov. From this website: 

http://cms3.tucsonaz.gov/ 
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Figure 34:  This is the future plan for Riyadh City, Saudi Arabia. From this website:  

http://www.alriyadh.com/2011/04/26/article627044.html 
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Solutions and Recommendations 

The cities of Tucson and Riyadh share a similar environment and the problem of 

urban sprawl. This is being addressed through the planning and development of 

strategies: first, urban population growth must be steered in the right direction; second, 

land use must be directed through the development of appropriate mechanisms in order to 

protect resources; third, as the lifeblood of the city, transport should be promoted through 

the use of different methods; fourth, more attention must be paid to water scarcity; and 

fifth, the economy plays a large role in the development of city buildings, which, in turn, 

creates a good environment. In the city of Tucson, these issues can be dealt with through 

seminars and community awareness because these ideas play a larger role in supporting 

the development and growth of the city. The city of Riyadh is dealing with these issues 

by meeting with officials and providing them with the current situation and problems 

facing the city. Recommendations and guidance will be given, allowing the government 

to implement what is best for public interest. Riyadh and Tucson are experiencing some 

problems caused by urban sprawl, including air pollution and the scarcity of surface 

water and groundwater. In additional to causing urban sprawl, these problems have 

negative impacts on environmental and urban planning. I would like to see smart growth 

that confirms the principle of sustainability. Possible solutions include the 

implementation of vertical construction in urban areas, rather than horizontal. Although 

some people living in cities prefer horizontal building structures, they do not understand 

the costs associated with maintaining these areas. Finally, the governments can allocate 
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funds to identify proposed solutions to these problems, planning work to create a clean 

city life free of prejudice to the lives of human beings. 

A study of the status quo of the two cities demonstrates that planning fails to 

address the growth of the city and problems of urban sprawl. As such, there are no plans 

for sustainability that are designed to address urbanization and environmental issues. 

Both cities have undergone significant shifts in population growth and urban space and 

have proved slow in dealing with the development that occurs over time. A continuous 

cycle of planning and working on the sustainability of current studies, traditional 

planning methods, and the expansion of the Department of Planning is clearly needed in 

both urban centers. Society‟s participation in the decision-making process will serve the 

interests of the city. In addition, it is natural resources in the desert a region to a few solar 

energy is supposed to deal with them to reduce costs. Proper planning and guidance in 

addition to increased growth in the height of buildings will help to mitigate air. Strategies 

for a desert environment include setting limits and requirements for building that help 

increase the internal spaces of structures. Vehicle reliance would decrease with the 

availability of public transport located in proximity to housing developments. In addition, 

lanes and sidewalks would play a major role in linking land usages. It is not enough to 

support walking if no appropriate places are provided, and this is happening in the shade 

in order to allow an increase in the number of rounds of buildings. Linked elements in 

city planning are help to create a cohesive and sustainable urban fabric. The desert is an 

essential economic element of these cities, as no problems arise in land usage because a 

large proportion is arable. Therefore, city support available through resources (such as oil 
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in Riyadh and the light industry in Tucson) allows cities to grow in a sustainable fashion. 

It must be noted that smart growth and sustainability are the correct, logical solutions for 

the planning of desert cities. 
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Conclusion 

This study allows us to consider environmental factors involved in the economic, 

social, and political impact of the formation and expansion of these two cities. In 

addition, discussions have contributed to knowledge in the area of urban expansion and 

problems that arise from urbanization in the United States and Saudi Arabia. A strong 

economy and sustainable development help to improve the circumstances of any desert 

city, such as Tucson and Riyadh. Disadvantages to sustainable development include poor 

economic diversification and low productivity and competitiveness. In addition to 

supporting and strengthening efforts to provide excellence in public places in all areas of 

a diversified economy, it is necessary to support rational development and sustainability.  

Natural resources must also be protected and recreational facilities must be supported in 

order to improve quality of life. There is also a need to promote and preserve the cultural 

heritage of Riyadh and Tucson. The economy should be diversified according to sector 

by assessing the concentration and diversity in economic activity. Growth in non-oil 

sectors is important due to large fluctuations in oil prices, which interfere with the 

financial and economic activity, thereby causing economic failure that could extend to 

other areas – as is the case in Riyadh. There is a need to support the development of local 

industries that promote the local economic environment. It advised that tourism and 

development be promoted through the history and culture of each of the two cities. 

A case study of urban sprawl in desert cities increases awareness of events that 

could occur in the future. My study of Saudi Arabia has familiarized me with the stages 

of growth experienced by its cities and residents. Many cities are experiencing rapid 
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growth in urbanization. In most cases, the policies and strategies work to create patterns 

of development in these cities. Sustainable planning should be implemented in line with 

the wishes of the community. Appropriate solutions should also be developed regarding 

the issue of urban sprawl. Work should focus on improving the sustainable planning of 

cities in order to meet the needs of the desert and the variables associated with rapid 

growth. If unaddressed, this growth increases problems mentioned in the analysis of the 

two cities. One solution is to promote awareness and face the phenomenon of urban 

sprawl by introducing the idea of mixed land use, as well as promoting public transport. 

In modern planning, which goes hand in hand with all variables, desert cities must be 

vertically planned and transfer opportunities and linking applications must be utilized as 

needed in order to create a favorable, sustainable environment.  
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