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ABSTRACT 

 

 

The Birmingham Metropolitan Area experienced land use land cover (LULC) change 

over the last three decades, such as the development of urban area, the development of 

transportation system, deforestation, and rise of population. The main purpose of the thesis is to 

model and analyze the LULC change through last three decades in Birmingham area, and also 

simulate the LULC in next three decades. Landsat 5 Thematic Mapper (TM) and Landsat 8 

Operational Land Imager (OLI) data from U.S. Geological Survey (USGS) is used for 

investigating the LULC in Birmingham area. Supervised Classification is used; the maximum 

overall accuracy is 86.33%. Drivers such as transportation, topographic measures, population 

and income, location measures are analyzed. Remote sensing indices are also derived from 

Landsat data, such as NDVI, NDBI, MNDWI, and LST. Pearsonôs Correlation test is run among 

the LULC proportion, drivers within counties and census tracts. Finally, the cellular automation 

model SLEUTH is used to simulate the future pattern of LULC. The results shows the 

Birmingham experienced a significant LULC change in last three decades. Transportation and 

slope are two main factors in terms of LULC change. In summary, the thesis completes a 

systematic LULC classification in Birmingham area in last three decades, and uses different 

methods to model and analyze LULC and eventually simulate the LULC pattern in next three 

decades. 
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1. INTRODUCTION 

1.1. Introduction 

This research is about modeling and analyzing Land Use and Land Cover (LULC) 

change using Landsat 5 Thematic Mapper (TM) and Landsat 8 Operational Land Imager (OLI) 

of the Birmingham, Alabama, Metropolitan Area. This research aims at identifying the LULC 

change and urban growth using remote sensing and Geographic Information System (GIS) 

technology. The time period of this research expands from 1988 to 2013. The research also 

makes use of the brand new Landsat Imagery, Landsat 8, to show the latest view of LULC and 

urban growth, after two year gap of no Landsat TM imagery since November 2011, because of 

the retirement of Landsat 5 and Scan Line Correction off (SLC) of Landsat 7. In addition, this 

research also brings itself to future, predicting the LULC and urban growth based on the 

historical data, using a very popular Cellular Automaton Model, SLEUTH. 

This research seeks to quantitatively estimate the LULC change in the Birmingham, AL, 

Metropolitan Area over a twenty-five year study period. It measures amount of LULC change in 

square kilometers, shows where and when the LULC change has occurred. It also measures the 

correlation coefficients among the LULC, remote sensing indices, population, income, and even 

topography, trying to find out the drivers of LULC change. In addition, it seeks to predict the 

future pattern of LULC and urban growth quantitatively, specifically, when and where the 

change will occur.  

1.2. General Background 
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Currently, more than half of the worldôs population lives in cities and urban area, and this 

number is projected to reach 67.2% in 2050 (United Nations, 2012). Though urbanization 

promotes socioeconomic development and upgrades quality of life, urban expansion inevitably 

converts the natural and semi-natural ecosystems into impervious surface and thus has 

tremendous ecological and environmental problems (Miller , 2012). As the result, it is important 

to understand the LULC change. 

Human activities have, in recent years, become recognized as a major force shaping the 

biosphere. Human actions rather than natural forces are the source of most contemporary change 

in the states and flows of the biosphere. Therefore, understanding these actions and the social 

forces that drive them is of crucial importance for understanding, modeling, and predicting 

global environmental change and for managing and responding to such change. 

Land use land cover change, in other word, is land transformation (Tunner and Meyer, 

1991). Land use has been a concern primarily of social scientists. The term denotes the human 

employment of the land. Land uses include settlement, cultivation, pasture, rangeland, recreation, 

and so on. Land use change at any location may involve either a shift to a different use or an 

intensification of the existing one. Land cover, a concern principally of the natural sciences, 

denotes the physical state of the land. It embraces the quantity and type of surface vegetation, 

water, and earth materials. Land cover changes fall into two ideal types, conversion and 

modification. The former is change from one class of land cover to another. The latter is a 

change of condition within a land cover category (Meyer and Turner II, 1994). 

For most of human time, the modification of the earth by human action mainly involved 

impacts on the soil and biotic resources central to the agricultural base. Land transformation did 
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not abate, but rather accelerated and diversified with the onset of the Industrial Revolution, the 

globalization of the world economy, and the expansion of the population and technological 

capacity. Species have been thinned, exterminated, domesticated, or transplanted across 

continents; forests cleared; grasslands plowed or grazed; cropland and cities expanded; and 

wetland drained for millennia, yet never as rapidly worldwide as at present. Almost all of the 

worldôs lands are now used and managed, albeit in widely varying degree of intensity (Richards, 

1990). 

Birmingham Metropolitan Area, consisting of Jefferson and Shelby County are located at 

central Alabama. The city area is 393 km
2
. The city population is 212,237, with population 

density 540.043/sq. km
2
 (Census Bureau, 2010). As the largest city in Alabama, Birmingham is 

experiencing a significant urban growth in past three decades. As population density increasing, 

the human activity is more apparent in this area. As Birmingham grow both in population and 

size, there is an increase in energy consumption, development of transportation system and 

transformation of land cover land use. 

Several factors are the drivers of historical rapid land use land cover changes. The 

existing urban land cover is the first factor. People prefer to set their house in country rather than 

in the city or suburbs. And rural environment may be more pleasant. There is less traffic and 

crime and more open space, fresh air, and privacy. As a result, much of the new housing and 

commercial developments in countryside comes in one of two forms: a wave of urban or 

suburban expansion that sweeps into the countryside; or scattered housing, offices, and stores 

outside of established cities and towns. As more people move the countryside, the landscape of 

countryside begins to change (Daniels, 1999).  



 

4 

 

Since the existing urban extent, there are many types of urban growth, which transforms 

the rural landscapes to urban forms in terms of urban land-use classes. There are three urban 

growth types: infilling, edge-expansion, and outlying. During infilling, a ñholeò within an 

existing urban patch is filled with a newly developed urban patches (Liu et al., 2010). An edge-

expansion refers to newly developed urban patches spreading out from the edge of existing 

patches (Forman, 1995). And new urban patches isolated from existing urban patches 

characterized outlying growth (Liu et al., 2010). All these types of growth will lead to land use 

land cover change, and finally bring the environmental impacts, like poor air quality, more 

pavement that cause more urban run-off, and loss of land source such as agriculture (Sun et al., 

2011). 

Transportation infrastructure is one of the main factors of urban growth (Bhata, 2010).  

Transportation plays a crucial role in Land use Land cover change and urban development: 

transportation system improve the mobility of people and good and influence the pattern of land 

use land cover and level of economic activity through landscape accessibility (Meyer and Miller , 

2001). Fan et al. (2009), demonstrate that transportation corridors play an important role in urban 

expansion. Historian Kenneth T. Jackson points out that expensive roads, cars, and the 

consumption of enormous quantities of gasoline have made possible Americanôs urban sprawl 

pattern. No other technological advance has so changed the landscape. The automobile has 

meant greater personal freedom and more options of where to live in relation to work and 

shopping. The large amount of cars also generated a huge demand for roads. Roads, cars, and 

trucks enabled Americanôs to project suburbs over a much wider landscape and allowed more 

dispersed settlement patterns at a lower density than the trains or streetcars had (Daniels, 1999).  
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Furthermore, the topography of a city also affects the likelihood of residential settlement. 

The steep slope prevents the likelihood of settlement extending up. Although the cut and fill 

technology can make possible the development. The problem with fill is that it has a tendency to 

return to natural grade. The house built on fill is generally less stable than one placed on natural 

soils. Fill around a house tends to settle or wash in to the surrounding vegetation eventually 

smothering it. The slope impacts the development of driveways and roads in two distinct ways. 

Roads should be designed to follow the natural topography of the site, with gentle horizontal and 

vertical curves. Turning vehicles must slow appreciably to enter road. The steeper the road, the 

greater the reduction in speed required to prevent ñbottoming outò. Steep slope development is 

typically at a low density; the per unit cost of utilities is generally higher than for developments 

constructed on flatter land. Developing on steep slope is expensive (Lee et al., 2008). 

The remote sensing and GIS are considered as an effective tool analyzing and modeling 

the LULC change. The most commonly used data is Landsat 5 TM data, with 30m resolution and 

short time period. In addition, we also have the Landsat 8 OLI data available now, which enable 

us to look at the latest situation of our study area. RS indices such as NDVI, NDBI, MNDWI and 

LST are usually used to facilitate the LULC change analysis. To assist the satellite image, many 

drivers of LULC will also be used, such biological and socio-economic data. Biological drivers 

include elevation, slope, or soil type; socio-economic drivers include population, income, and 

transportation and so on. Once we have all related data ready, we can integrated them into GIS 

used for further analysis of the biological and demographic characteristics of changes that are 

occurring and have occurred (Lo and Yang, 2002).  

1.3. Research Question 
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The purpose of this research is to identify where and when the LULC is and quantify how 

much change is occurring, and then make a prediction of future LULC. There are generally three 

research questions for this research:  (1) how does the land cover land use change in Birmingham 

area over the last three decades? (2) What is the relationship between the LULC change and 

other factors, such as biological factors and demographic factors? (3) If it is applicable to 

implement the Cellular Automaton model to simulate LULC pattern in Birmingham 

Metropolitan Area in next three decades? 

1.4. Objectives 

The technological process of remote sensing is adopted in this study. It consists of four 

steps: statement of the problem, data collection, data-to-information conversion, and information 

presentation (Jensen, 2007). 

The specific objectives are as follows: 

1. To perform a systematic land use land cover classification to show the land use land cover change in 

Birmingham area over last three decades. 

2. To perform a change detection for Birmingham Metropolitan Area. 

3. To investigate the relationship among the land cover land use change, remote sensing indices, 

topographic measures, and demographic statistics. 

4. To simulate the Land use land cover pattern in the next three decades using cellular automation model 

SLEUTH in Birmingham Area. 
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2. BACKGROUND AND LITERATURE REVIEW 

2.1. History of Land Use Land Cover Change in Birmingham 

After the Civil War, industry came to north and central Alabama in the form of mines and 

mills producing coal and iron. Alabama, having superior resources to neighboring Tennessee, 

Mississippi, and Georgia, became the Southôs base for coal and iron production. Birmingham was at 

the epicenter of this. Coal deposits were prominent in the Warrior, Coosa, and Cahaba River valleys. 

By 1865 there were sixteen blast furnaces in present day Birmingham. By 1871, the city blocks and 

lots of what would become Birmingham had been laid out because of this boom in steel and coal. 

This expansion lasted throughout the 19
th

 and early 20
th

 Centuries. By 1950, activity in Alabama was 

increasingly centered in urban areas. Birmingham was the twenty-seventh largest city in the United 

States, trailing only New Orleans and Atlanta in the southeast. Since 1900, the population of 

Birmingham has quadrupled. Later in the 20th Century, Birmingham experienced growth resulting 

from the banking and medical industries, much of it attributed to the University of Alabama in 

Birmingham (UAB) (Rogers et al., 1994). Multiple cities have also emerged in the metro area such as 

Hoover, Pelham, Mountain Brook, etc., competing with Birmingham for land and population. The 

population of Jefferson County increases from 652,239 to 660,009 between 1990 and 2013; the 

population in Shelby County increases from 100,024 to 200,941 between 1990 and 2013 (Census 

Bureau, 2013). 

2.2. Land Use Land Cover Change in the World 

Land use land cover has been recognized by a variety of national and international bodies 

as a critical factor mediating between socioeconomic, political, and cultural behavior and global 
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environment changes, especially changes in atmospheric chemistry and potential climate change 

(Meyer and Turner II, 1994). 

Global and world-regional changes in three broad land types: forest/wood land, grass 

land, and settlement. The first two are clearly of global importance by any measure. The third, 

settlement, represents the most intensive form of land use and one that is expanding rapidly; 

possibly expanding at the expense of prime lands valuable for other uses, such as cultivation and 

wetlands; in the extreme form of megacities, the home for an ever-increasing share of the 

worldôs population; and the source of large impacts on land cover locally, throughout the urban 

hinterlands, and at considerable distance (Meyer and Turner II, 1994). 

Forest are only one of many ecosystems that cover the world, all of which play a role in 

the radiation balance of the earth and in various biogeochemistry cycles related to climatic 

change. Since World War II, the upsurge of world population increased significantly, together 

with the widespread availability and use of trucks, tractors, and chain saws, has put an 

unprecedented strain on the worldôs forest resources. No wood is too inferior to be harvested and 

used, and no location is too remote to be exploited. The regional impact has varied in large 

measure according to the development status of the countries concerned (Meyer and Turner II, 

1994). 

In addition, the rate of conversion of grasslands to croplands has slowed in developed 

world; in the developing world the rates are high and increasing, but quite variable from country 

to another. Grasslands are being degraded through overuse, with such consequence as soil 

erosion, changed floristic composition, and diminished productivity. 
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The dependence of humans on grass and grassland products is striking when the grass 

crop plants and the herbivore products of the grassland are aggregated. The croplands, the land 

that were once forests or more recently were once grasslands, are the most significant land cover 

for humankind, but the spatial integration of grasslands with croplands is almost always intimate 

(Graetz, 1994). 

In terms of human settlement, as land cover, settlement represents the most profound 

alteration of natural environment by people, through the imposition of structures, buildings, 

paved surfaces, and compacted bare soils on the ground surface. Settlements also create demands 

that lead to other land cover changes, such as storage of water in reservoirs (Main, 1990); the 

removal of vegetation by planted cover in gardens, parks, sports grounds, and golf courses; the 

alienation of ground for landfill and waste treatment; and the use of land for transportation routes. 

The area of land actually covered by the structure of settlements is small, but it nevertheless 

marks the most massive change in the flows of energy, water, and materials on the earthôs 

surface. As land use, cities and all settlements depend on the rural areas around them. The 

traditional models of land use around urban settlements illustrate the way in which settlements 

affect the surrounding countryside.  

People in settlements need food, raw materials, and relaxation, the gaining of all of which 

involves exploiting the natural resources of the vicinity.  The supply chains of modern cities are 

extensive and complex, so that events in one part of the world have implication of survivals or 

well-being in cities thousands of kilometers away. Equally, urban demands affect land cover far 

beyond their immediate neighborhood. Settlement expansion is thus both a compact direct 

change in land cover and a widespread force affecting land cover and land use in other areas. 
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While the percentage of people in urban areas has been growing, the size of settlements 

has been increasing enormously, their nature has been changing, and to some extent urban and 

rural areas have become less distinct. An indication of the overall differences in rates of 

expansion of settlements may be gained by examining the countries that have the fastest rates of 

increase of both urban and rural population (Douglas, 1994). 

2.3. Remote Sensing and GIS Techniques for Land Use Land Cover Analysis 

Remote Sensing (RS) and Geographic Information Science (GIS) Techniques have 

proved to be strong tool in facilitating the Land Use Land Cover Analysis all the time. Image 

classification, image enhancement, change detection, and zonal analysis can be easily done with 

these technologies. Image classification is useful, since it can covert the digital value of raw 

images into useful land use land cover thematic information. Note that data are transformed into 

information. Remote sensing has increasingly been used as a source of information for 

characterizing land use and land cover change at local, regional, and global scales (Jensen, 

2007). Land use land cover classification based on statistical pattern recognition techniques 

applied to multispectral remote sensor data is one of the most often used methods of information 

extraction (Jensen, 2007). There is a variety image classification methods: algorithm based on 

parametric and nonparametric statistics that use ratio and interval-scaled data and nonmetric 

methods that can also incorporated nominal scale (Duda et al., 2001); the use of supervised and 

unsupervised classification logic; the use of hard or soft (fuzzy) set classification logic to create 

hard or fuzzy thematic output products; the use of per-pixel or object-oriented classification 

logic, and hybrid approaches (Jensen, 2007). Many researches utilized the image classification 

for their land use land cover analysis. Bagan and Yamagata (2012), used subspace method 

classification, which is one of the supervised classification methods, to monitor the land use land 
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cover change within Tokyo Metropolitan Area. Subspace methods proved to be well suited for 

classifying mosaic imagery from heterogeneous and dynamic urban environment with accuracies 

ranging between 84.5% and 93.5% for the test datasets. Schneider (2012), used supervised 

classification with three different classification algorithms: A MS classifier, boosted DT, and 

SVM, in order to exploits multi-seasonal information in dense time stacks of Landsat imagery. 

Suarez-Rubio et al. (2010), used decision tree supervised classification to facilitate their 

research, which aims to separate exurban development from the surrounding landscape and from 

other mixed pixels with similar spectra. Sun et al. (2011), used object-oriented classification to 

identify three urban growth types of infilling growth, outlying growth and edge-expansion 

growth at the city of Guangzhou, China. Aljoufie et al. (2013), used ISODATA clustering 

classification algorithm for investigation of Land use change in Jeddah. Li et al. (2013), used 

object-based classification method to separate developed land from non- developed land. 

The image enhancement is the second part. Image enhancement algorithms are applied to 

remotely sensed data to improve the appearance of an image for human visual analysis or 

occasionally for sequent machine analysis (Jensen, 2007). Remote sensing indices are kind of 

image enhancement, which proved by many research a good way to facilitating land use land 

cover change. Zhou and Wang (2011), utilized Normalized Difference Vegetation Index (NDVI), 

Normalized Difference Built-up Index (NDBI), Modified Normalized Difference Water Index 

(MNDWI), and Land Surface Temperature (LST) to reveal land use land cover change and their 

relationships in Kunming, China. Nayak and Mandal (2012), used LST and NDVI to investigate 

the impact of land use land cover change, and the inner relationship among LST, NDVI and 

temperature trends. The result indicated that the land use land cove change had contributed to 

warming over Western India. Sun et al. (2011), used NDVI, NDBI, Normalized Difference 
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Barren Index (NDBaI), MNDWI, and LST to investigate their relationship to land use land cover 

in Guangzhou, China. The results showed that NDVI, NDBI, NDBaI, MNDWI were effective 

indicator for quantifying LULC impacts on LST. Yue et al. (2007), used LST and NDVI, to 

investigate their relationship to Land use type and land use pattern in Shanghai, China. The 

results showed LST and NDVI can be considered to be two basic indices to study the urban 

ecological environment. 

It is clear to investigate the land use land cover in Birmingham first using appropriate 

method. Remote sensing and GIS proved to be good tools. Much research has been done. Yang 

and Lo (2002), performed analysis of driving forces for the land use land cover change within 

counties and census tracts in Atlanta Metropolitan Area. They include the landscape ecological 

measures, topographic measures, population and income, and location measure as their drivers. 

Finally they predict the future urban change and landscape change based on the results of driving 

force analysis. Bagan and Yamagata (2012), incorporated the GIS 1km
2
 grid cell methods with 

remote sensing data to investigate relationship between the land cover change and socio-

economic data. Aljoufie et al. (2013), developed 7 spatial indicators to quantify and analyze the 

relationship between spatial-temporal urban growth and transportation. Shi et al. (2012), 

developed six spatial rules to identify tree urban growth types of infilling, edge-expansion and 

outlying in 2000-2008, based on the common boundary and landscape expansion index analysis. 

A series of buffer rings were created, extending outward from the city center to detect the land 

type change within the rings. Hu and Lo (2007), applied logistic regression to model urban 

growth in the Atlanta Metropolitan Area of Georgia in a GIS environment and to discover the 

relationship between the urban growth and the driving forces. Du et al. (2013), assessed urban 

ecological security based on multi-temporal RS information and GIS. As a case study, the 
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changes in spatial patterns of urban ecological security in Xuzhou city, China, are evaluated 

during its transformation from a coal mining industrial city to a modern one with decreasing 

mining production. Zhou and Wang (2011); Sun et al. (2011); Yue et al. (2007), they use the 

remote sensing indices, such as NDVI, NDBI, MNDWI and LST to facilitate the analysis of the 

LULC change. Since these remote sensing indices provide details about the vegetation, urban, 

water and surface temperature, we can analyze the LULC change from many different aspects 

and also build the relationship among them. 

2.4. Cellular Automaton Model 

The cellular automaton model is a discrete model studied in wide range of fields. Cellular 

automata are also called cellular spaces (Wolfram, 1983). A cellular automaton consists of a 

regular grid of cells, each in one of a finite number of states, such as on and off. The grid can be 

in any finite number of dimensions. For each cell, a set of cells called its neighborhood is defined 

relative to the specified cell. An initial state (time t=0) is selected by assigning a state for each 

cell. A new generation is created, according to some fixed rule that determines the new state of 

each cell in terms of the current state of the cell and the states of the cells in its neighborhood. 

Typically, the rule for updating the states of cells is the same for each cell and does not change 

over time and is applied to the whole gird simultaneously, though exceptions are known 

(WIKIPEDIA, 2014). 

The cellular automaton (CA) model for land use land cover simulation was developed by 

Clarke and Gaydos in 1998. The model is dynamic, scale independent, and future oriented. The 

behavior rules used for land use land cover simulation in the model consider not only the spatial 

properties of neighboring cells but also existing urban spatial extent, transportation, and terrain 
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slopes. The model can also modify itself if extensive growth or stagnation leads to aberrations 

from linear normal growth development. The model can be verified through rigorous past-to-

present calibration using historical land use land cover data (Lo and Yang, 2002). 

The major purpose of CA model is to generate the best-fit five control parameters based 

on the historical land use land cover data. The five control parameters are diffusion coefficient, 

breed coefficient, spread coefficient, slope resistance, and road gravity. Each parameter 

determines the growth rule. The future land use land cover is simulated using this rule based on 

the previous land use land cover extent. A very intensive model calibration is required for five 

control parameters. Many researches have been done in terms of calibration improvement, five 

coefficient derivations, not only in cities of United States, but also those in the world. Lo and 

Yang (2002), use the CA Model to simulate the land use land cover pattern at census tract level 

in Atlanta, Metropolitan Area from 1999-2050. The simulation accuracy was poor for 

cultivated/exposed land but best for forest and water. Urban use was about 40 percent accurate. 

The overall accuracy varied from 61% to 74%. CA model was used to forecast land use change 

in Pike and Wayne Counties, Pennsylvania. Since the model is Self-modification, they designed 

six growth scenarios for Pike County and four growth scenarios for Wayne County. The new 

edition of SLEUTH model, SLEUTH-3r was able to accurately simulate the urban land cover 

change patterns between 1984 and 2005 (Jantz et al., 2009). Zhang et al. (2010), explore the 

combined application of remote sensing, spatial metrics and urban model to analyze the urban 

from change using CA SLEUTH model of Nanjing City, China since 1979. They calibrated the 

multi-temporal data sets for the entire study region and predicted the urban growth to the year 

2020. They found that the urban extent of Nanjing will reach 1311.2 km
2
 in 2020. Sangawongse 

et al. (2005), applied the CA SLEUTH cellular automata model to explore land use dynamics of 
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the two Asian cities Chang Mai and Taipei over several decades. They revealed that the 

SLEUTH model can be applied to study urban land use dynamics in both countries, when some 

adaptations for spatial accuracy and scale sensitivity are made. 

2.5. Field Trip 

 The purpose of field trip is to get better understanding of land use land cover spatial 

distribution and change in study area, particularly along the Interstate Highway and U.S. Route. 

Pictures were taken during the field trip, with GARMIN etrex 10 GPS device used to record the 

location of the pictures. The experience and pictures of field trip can facilitate the supervised 

classification and accuracy assessment, and can support, proves the analysis of land use land 

cover in study area. 

 The field trip was on February 23, 2014, on Sunday. It was 40 °F to 73 °F, clear in study 

area. Me and Alex Qifan Nie left my apartment, Caleb House Apartment at 9:00 am and finished 

our filed trip at 3:30 pm. There were five main stops during the field trip: Oak Mountain State 

Park, Lake Purdy, A gas station at intersection of Cahaba Valley Road and U.S. Route 82, Seoul 

Restaurant, and Birmingham Downtown Area. 

 The 1
st
 stop of field trip was Oak Mountain State Park. The purpose of this stop was to 

get better understanding of the Forest, Water, and Growing Vegetation. We left from Tuscaloosa 

at 9:00 am and arrived at Oak Mountain State Park at 10:02 am. We drove 57 miles via I-20, I-

459, I-65, and AL-119 S. We stayed here from 10:02 am to 11:13 am. The Oak Mountain State 

Park was mainly covered by water and forest land cover. The growing vegetation and light 

vegetation land cover can also be found around the park area. At the peak of Oak Mountain State 
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Park, we could see several business centers scattering around the park area. See Figure 2.1 to 

Figure 2.3. 

 

Figure 2.1 Forest in Oak Mountain State Park 

 

Figure 2.2 Overview at the top of Oak Mountain State Park 
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Figure 2.3 A Lake at Oak Mountain State Park 

The 2
nd

 stop of field trip was Lake Purdy. The purpose of this stop was to get better 

understanding of the Forest, Water land cover, and Low Intensity Urban/Residential land use. 

We left from Oak Mountain State Park at 11:13 am and arrived at Lake Purdy at 11:41 am. We 

drove 19 miles via Cahaba Valley Road all the way. We stayed here from 11:41 am to 11:50 am. 

The Lake Purdy was mainly covered by water and forest land cover. There were many residential 

blocks along whole Cahaba Valley Road. See Figure 2.4. 
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Figure 2.4 Lake Purdy 

 The 3
rd

 stop of field trip was a gas station at the intersection of Cahaba Valley Road and 

U.S. Route 82. The purpose of this stop was to get better understanding of High Intensity Urban/ 

Developed and Low Intensity Urban/Residential land use. We left from Lake Purdy at 11:50 am 

and arrived at 11:59 am. We drove 4 miles via Cahaba Valley Road. We stayed here from 11:49 

am to 12:05 pm. Because of its intersection location, this area was covered by High Intensity 

Urban/ Developed land use, like gas station, commercial chain store, and banks. Low Intensity 

Urban/Residential land use covered outside the intersection. See Figures 2.5 to Figure 2.7. 
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Figure 2.5 U.S. 280 

 

Figure 2.6 A Gas station at the intersection of Cahaba Valley Road and U.S. 280 
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Figure 2.7 A small business center at the intersection of Cahaba Valley Road and U.S. 280 

 The 4
th
 stop of field trip was Seoul Restaurant. The purposes of this stop was for lunch 

and also get better understanding of how land use land cover distributes along the U.S. 280. We 

left from last stop at 12:05 pm and arrived at Seoul Restaurant at 12:34 pm. We drove 11 miles 

all way along the U.S. 280. I can frequently see small business center, residential area, chain 

stores and gas stations. As we approaching the intersection of I-459 and U.S. 280, the High 

Intensity Urban/Developed land use became much more intense, with Low Intensity 

Urban/Residential land use distributed along the I-459 and U.S. 280. See Figure 2.8. 
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Figure 2.8 The intersection of U.S. 280 and I-459 

 The final stop of field trip was Birmingham Downtown Area. The purpose of this stop 

was to get better understanding of High Intensity Urban/Developed land use. We left from Seoul 

Restaurant at 1:22 pm and arrived at Downtown Birmingham at 1:33 pm. We drove 4.9 miles via 

I-65 N, I-20 E. we stayed here for 20 minutes. The downtown area was mainly covered by High 

Intensity Urban/Developed land use and Light Vegetation land cover. The number of population 

and cars were apparently smaller than its suburb, giving us a miserable feeling, although it was 

downtown area. There were also several parks in the city covered by Growing Vegetation and 

Light Vegetation. See Figure 2.9 to Figure 2.11. 



 

22 

 

 

Figure 2.9 Birmingham downtown street view (a) 

 

Figure 2.10 Birmingham downtown street view (b) 
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Figure 2.11 A park in Birmingham downtown with grassland 

 In summary, I have several conclusions from the field trip. When we approached 

Birmingham downtown area via I-20, I-65, or U.S. 280, the land use land cover switched from 

Forest to High Intensity Urban/Developed land. Low Intensity Urban/Residential land use was 

usually along Highway in suburb area, with more tree cover, and water cover.  The road 

intersections were expected to see more High Intensity Urban/Developed land use. High slope 

area, like mountain was covered by Forest, Growing Vegetation, Light Vegetation and Water.  
















































































































































































