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 Urbanization and urban development is undoubtedly one of the most crucial aspects of 
modern civilization, causing various changes in the environment. Shiraz an area identified 
for rapid urban growth is less explored in the matter of study. In this context, this study 
presents a combined approach of remote sensing and GIS techniques for monitoring land use 
changes of Shiraz city in Fars Province, Iran. Firstly, various satellite images, including MSS 
1982, TM 1996, ETM 2006, and OLI 2018 based on five classes, namely agriculture, urban 
areas, bare land, tree cover and street were classified. For classify the remote-sensing  data 
maximum likelihood algorithm was used. Then, digital topographic maps 1:50000 of 
Geographic Organization of the Armed Forces and Mapping Organization were used as 
ancillary data for interpreting the images, also for geometric correction of the images. In the 
final phase of the study, the extent and status of changes in each application were 
determined, and the trends of changes were investigated. The results indicate a significant 
change in land use in regard to expansion of an urban area from 17.30% (1982) to 46.40% 
(2006) and 47.8% (2018) by encroaching into agricultural and bare lands. Over this period, 
urban area has expanded by 624 Ha per year on the average while this increase has been 238 
Ha per year for the period 1996-2006. Moreover, during the first period, 198 Ha of 
agricultural land has been degraded annually while this rate was 14 and 19 Ha for the second 
and third periods, respectively, showing, increasing and declining trends in cover and 
application of the land over the three periods within the study area. The results of this 
research can be utilized as essential data to strengthen the effectiveness of the later urban 
planning of Shiraz City. 

1.Introduction 

The critical drivers of global environmental change are land 
use/cover changes [1]. The most important drivers of city growth and 
expansion that have been identified are: economic development, 
natural growth of population and migration from rural areas to cities 
[2]. Urban areas supply numerous human and physical resources, and 
urban expansion-related issues are also harsher in developing 
countries compared with developed ones [3]. Some of this issues by 
being recognized at the initial stages can be handled and some of them 
are permanent [3, 4]. Consequently, investigate concentrated on cities 
in Asia is a timely, crucial task. Changes in land use/land cover able 
to modify the supply of ecosystem services and influence the quality 
of living of humanity [5]. The land use/land cover has the ability to 
affect the biological processes, and modify the supply of ecosystem 
services [6]. Land use/land cover change has effect on agricultural 
production [7], greenhouse gas emissions [8], local climate [9] and 
hydrological fluxes [10]. 

Over the last several decades, by the fast urban expansion process, the 
natural landscape was displaced to anthropogenic constructions [11; 
4]. Land change is usually conceptualized as key factors that result in 
land use changes that eventually result in socioeconomic and 
biophysical impacts [12]. A combination of drivers such as 
demographic, socio-economic, political, biophysical and 
technological, have been identified underlying the urbanization of 
rural municipalities [13]. These change processes are also defined as 
social responses to increasingly globalized economic circumstances 
that are mediated by institutions at distinct scales [14]. Understanding 
the extent, features and pattern of land use/land cover change is a 
crucial supporting tool for process of making decisions [15; 16]. 

Identifying land use change over a period of time has being 
increasingly vital consideration for management of environment [17].   

Urban landscape assessment is one of the most important fields of 
study in urban ecology and landscape architecture, planning and 
geographic research [18]. Today, urban population is more than 50 
percent of the world’s population. In recent years, urbanization has 
dramatically grown in such a way that in 2007, urban population 
outweighed rural population for the first time, and evaluations argue 
that in 2030, almost 60 percent of the world’s population will be urban 
[19]. With the rapid growth of the population, migration from rural 
areas to the city's outskirts has disrupted the ecological balance, 
which prevents sustainable socio-economic development in any area 
[20]. The socioeconomic footprint of urban areas is much higher in 
comparison with rural areas, which is resulted through blooming the 
sprawl of the urban areas and becoming increasingly of residents over 
recent decades [21].  

The urban expansion and its negative impacts in Iran have been 
studied in a number of investigations such as: Tehran [22, 23], 
Mashhad [24], Kerman [25], Yazd [26; 27], Urmia [28], Kashan [27], Qom 
[29] and Mazandaran city areas [30]. Iranian cities have been 
experienced the urbanization phenomenon, particularly since the 
1970s. Currently, scientific investigations have been indicated 
negative effects of urban expansion in Iranian cities containing the 
devastation natural resources and landscapes across the city [31], 
degradation and destruction of farmland around the city, decrease in 
productivity, and risk to food and economic security [29], devastation 
of groundwater resources [24] and the water shortages, soil and water 
pollution, rising the charge of urban services, growth in the time and 
length of intra-city trips [32] and as a consequence, growth in fuel and 
energy consumption as well as local climate change [33], Social 
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segregation [23] and the social capital reduction and rising the rate of 
crime in the city. 

Göksel et al [34] determined the shoreline changes along the Black Sea 
Coast of Istanbul by applying remote sensing technology. They 
claimed that the most important changes along the Shoreline was 
reported at the European side of the city, at a location near to the 
building area of Istanbul Airport. In another study at the Northern 
Istanbul of Turkey, Göksel et al, [35] evaluated the landscape 
transformation and the impact of the third Bosphorus Bridge 
construction works on the natural ecosystem for a period of seven 
years. Their result showed that with a fast land cover change at the 
study area with about 4% and %1 decline in forest and green area, 2% 
rise in both agricultural and urban/build up areas. Also, the 
devastated area raised with about 1% of the study area over 7 years 
period. 

The use and variety of remote sensing data have been developed in 
the field of evaluation over the past two decades [36, 37]. In this regard, 
satellite remote sensing can have a major role since in the 
conventional study, mapping methods are expensive, and they are 
taking too much time. In addition, availability of such dates are rare 
for the majority of urban area, particularly in developing countries. 
Using Landsat TM/OLI images for Land cover/land use classification 
has evolved over the last few decades. It provides free access with 
appropriate spatial resolution (30m), repetitive coverage and also 
multispectral monitoring which can enrich the continuous 
monitoring of land use/land cover dynamics for extended period of 
time. It also can make it possible to predict future land use [38]. The 
primary goal of remote sensing applications and the GIS is to provide 
a map of land cover and land use, and to determine whether the trend 
of changes is decreasing or increasing over a period of time, or 
whether the region is resistant to change [39]. On the other hand, the 
use of satellite data is a good way to prepare land cover maps and 
monitor them on a large scale [40]. Yuan et al. (2005) [40] used Landsat 
satellite data in their study to classify land cover and detection of 
changes in the urban area of Minnesota County, U.S. Moreover, they 
used a hybrid classification method for classification of the images 
and used various methods to provide land use and land cover maps.  

Masoumi (2012) [27], in a study compered the urbanization pattern in 
Iranian cities with other western samples. His study indicated basic 
differences between the urban and suburban sprawl of the North 
American, West European and Australian cities with Iranian cities. 
These differences are usually concluded in 5 aspects such as: 
suburban expansion, single-use developments, disconnection of 
street network, low accessibility and commercial strip development. 
The Iranian urban expansion dynamics are particularly different in 
these five aspects. Nevertheless, regardless to these differences, rapid 
urban sprawl of the Iran's cities has many similarities with 
developing urban areas of the world including highly automobile-
oriented urban planning, decline in density of population in the new 
plans, development of leapfrog and dispersed and lacking the public 
spaces. 

Determining detailed information of land-use change over an 
extended period of time and urbanization processes are strategic 
perspectives for understanding driving factors and land-use patterns 
in Iran, moreover for sustainable land-use planning. Shiraz is a city 
requiring integrated management due to the rapid urbanization and 
quick growth of industrial and agricultural uses as well as its 
historical-cultural and natural values. The current study is aimed at 
primary realization of the structure and functionality of Shiraz 
landscape. However, a more comprehensive framework based on 
ecological, geographic, political and socio-economic considerations is 
required for better perception of the mechanisms of the landscape 
patterns. 

 

1. Material and methods  

2.1. Study Area 

Shiraz, the capital of Fars province, is one of the most populous cities 
in Iran. Shiraz is the most developed city in the south of Iran. With an 
altitude of 1550 m, Shiraz has moderate climate and is located in the 
mountainous area of Zagros. Its latitude and longitude specifications 
are (29°53’N, 52°58’E). With an area of 348 Km2 and a population of 
1547129, Shiraz is the third big city in Iran in terms of area and the 

sixth one in terms of population (fig.1). This city is located on a wide 
plain with a length of 120 km and width of 15 km with a slight slope 
(5%) west to east. Shiraz is restricted with Bamo, Kaftarak and 
Babakouhi mounts in the north, Sabzpooshan Mount in the south, 
Drak mount in the west and Moharloo lake in the east. Reduced 
agricultural activity and green space, along with the establishment of 
industries and increased construction activities, specially road and 
street construction, has changed the city's image in recent years, 
leading to an imbalance in the ecosystems. 

 

Figure 1. Location of the study area 

2.2. Methodology 

To investigate the change trends in the studied area, Landsat satellite 
images from MSS, TM and ETM sensors during the years 1982, 1996, 
2006 and 2018 were used together with satellite data interpretation 
and processing software including ERDAS Imaging, IDRISI and Arc GIS 
10.1 (Table 1). For this purpose, a preprocessing phase was carried out 
on the satellite images, including geometric and altitude corrections. 
To investigate the geometry of the images and to ensure that they are 
of appropriate geometry, vector layers of roads and streams were 
extracted from digital maps 1:50000 and were placed on the satellite 
images. Geometric correction of the images was carried out as follows: 
geometric correction of an image refers to change the coordinate 
system of the components of the image and adapt it to similar maps 
or images that have already been geometrically corrected [41]. 

 
First, geometric correction of OLI sensor images for 2018 was carried 
out using 1:50000 topographic maps of the area. To do so, 38 spots 
with proper distribution on the image and map were selected and 
geometric correction was made using the first-order equation and the 
sampling was performed using the nearest neighbor method. In the 
next phase, ETM Landsat images for 2018 were recorded on 2018 
images. For this purpose, 35 land spots with proper distribution were 
selected. To make the image land-based, the nearest neighbor method 
and the first-order polynomial geometric model were used. Geometric 
correction of TM sensor, 1996, and MSS sensor, 1982, was carried out 
selecting 32 and 35 land-control spots, respectively, with proper 
distribution, using nearest neighbor method and the first-order 
polynomial geometric model. Table1 shows the RMSE of each image. 
The Root Mean Square Error (RMSE)is a popular parameter which can 
apply for measure of the difference among values predicted using a 
model and the values actually observed from the environment that is 
being modeled. To calculate the RMSE, the following equation is used 
(Eq 1): 
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where Xobs is observed values and Xmodel is modelled values at 
time/place i. 
 
Kok et al. (2001) [42] claim that the choosing of resolution should be 
taken into account the aim of the modeling application and the scales 
of the processes of land change. Thus, we carefully and intentionally 
chose this images to evaluate whether the same procedure was 
regularly effective in recognizing similar classes in urban areas with 
various environmental settings. 
 
Image enhancement can be defined as a conversion operation to 
enhance the quality of images to a better and understandable level in 
order to extract patterns or interpret images. One of the most 
important ways of image enhancement is to produce false color 
images. From the combination of 3 different bands and assigning each 
of the three primary colors (red, green and blue) to each satellite image 
band, a false color image is created. The purpose of selecting suitable 
bands for making color images is to minimize low-value data and to 
use valuable data. 
 
 
Table 1: RMSE of each class of image 
 

Image No. of land-
control spots RMSE 

Landsat OLI sensor(2018) 38 0.43 
Landsat ETM sensor 
(2006) 35 0.54 

Landsat TM sensor (1996) 32 0.44 

Landsat MSS sensor 
(1982) 35 0.41 

 
Land cover maps of the study area were prepared using a supervised 
classification method. In supervised classification, for each 
phenomenon, a number of areas or levels were selected as samples or 
training areas to be used for classifying the information in later 
stages. In this method, the number of variances and the correlation of 
the spectral values of different bands were calculated for sample 
regions, and this property is also used to associate a pixel 
classification with one of the spectral samples. 
To prepare land cover map, a number of training samples were taken 
as polygons for each use through examining the image in terms of 
quality and carrying out the field operations, in a way that each 
polygon contained only pixels of a specific use. It was tried to select 
training samples with proper distribution. Then, the training samples 
were introduced into the software as signature file, and land cover 
maps of the coming years were also prepared via maximal likelihood 
method. We classified the images into five categories: agriculture, 
urban area, bare land, tree cover and street (Table 2). The selection of 
categories that we used in the classification was on the basis of 
resolution of satellite data and the marking of different feature 
classes throughout our visit to the study area. Shiraz is the cultural 
capital of Iran, and since ancient times been known as the city of 
flowers and nightingales. The city was once famous for its parks and 
gardens, which urbanization has displaced to other urban needs. 
Gardens plays a crucial role in the spatial organization of the Shiraz. 
Therefore, this classification method was selected due to its 
reflectivity of intense land use changes and the visual differences in 
land use types. 
 
 
 
 
 
 
 
The applicability of any generated map depends on its accuracy. 
Hence, after categorization, the classes must be compared with the 
reality and also the accuracy of the classes is estimated. The purpose 
of the verification is to assess the degree to which the maps are 
matched with real land use. By comparing each map pixel with the 
corresponding pixels in the real-earth map, one can determine how 
many pixels are correctly categorized in different classes and how 
many have been mistakenly assigned to different classes. 
 

 
Table2: categorization of land cover map 
 

Category Description 

Agriculture Agricultural land and Fallow land 

Tree cover Gardens and orchards, Green space and 
Parks 

Bare land 
Bare land, Solon chak, Weak pastures, 

Mounts and Lands without any 
construction 

Street Street and Road 

Urban Residential and trade area and Industrial 
districts 

 
 
The most common and standard method for determining the 
accuracy of classified maps is to use an error matrix. Another method 
is using general accuracy which is one of the indicators used to 
express the accuracy of the results obtained from different 
classification methods. General accuracy can be a criterion for 
determining the accuracy of classification by dividing the set of 
correctly classified pixels of all classes into the total reference pixels. 
The Kappa coefficient can also be used to compare the classification 
results. The value of the Kappa coefficient varies between zero and 
one; the closer to one, the closer is the accuracy of the map derived 
from the classification to the reality, with the value 1 representing full 
agreement (100%) of the classification map with reality. In terms of 
the theory of probabilities, general accuracy cannot be a good measure 
for evaluating the results of the classification, because in this 
indicator, the role of chance is significant. For this reason, the Kappa 
Index is often used to determine the accuracy of results from different 
classification methods [43]. It is defined as Eq (2). 
 

𝐾𝐾 = (𝑃𝑃0 − 𝑃𝑃𝑒𝑒)/(1 − 𝑃𝑃𝑒𝑒)                               (2)               
 
where 𝑃𝑃0 is the empirical probability of agreement on the label 
assigned to any sample (the observed agreement ratio), and 𝑃𝑃𝑒𝑒 is the 
expected agreement when both annotators assign labels randomly. 
For this purpose, 70 spots were selected via random sampling, and the 
accuracy of the classification was examined based on relative 
cognition of the area under study and Google earth software as well 
as GPS application in field studies; accuracy matrix of each map was 
prepared accordingly (Table 3). The overall methodology flowchart of 
the process is indicated in Fig. 2. 
 
 
Table3: Kappa coefficient and general accuracy of land use maps 
 

Land use map Kappa coefficient General 
accuracy 

OLI 2018 0.78 90.5 

ETM 2006 0.79 91.5 

TM 1996 0.78 91 

MSS 1982 0.80 92.2 
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Figure 2. Flow chart of urban expansion analysis process. 
 
 
3. Results  
 
Land cover maps of 1982, 1996, 2006 and 2018 are represented in 
figures 3, 4, 5 and 6. Results of the classification and comparison of 
the maps showed that 2% of the tree cover was degraded between 1982 
and 2018 as shown in Figures 3 to 6. Mostly tree cover has been 
transformed into residential and man-made lands. Economic growth 
and urban development, as well as migration from villages to cities, 
are the major causes of these changes. This can also justify the 
reduction in agricultural lands. Here, the increased price of 
residential land is a major factor. In fact in 1982, almost 11% of the 
area is agricultural land which is reduced to 3.70% in 1996, 3.30% in 
2006 and 2.65% in 2018. The most important change in land use is the 
increase in urban area and streets.  
According to figures 3-5 and table4, 30.50% of land with various uses 
has transformed into urban area. Based on figures 3 and 4, this 
development can be observed throughout the area, affecting land uses 
such as agriculture and even bare land. 

 
Figure 3. Land cover map of 1982 

 
 

 
Figure 4. Land cover map of 1996 

 
 
The 8.35% reduction in agriculture land and 2% reduction in tree 
cover have been due to the development of urban area caused by 
economic and demand growth. Climate change and decreased water 
reserves over the recent years can also be important factors, but 
conversion to residential area is still the main factor. Based on figures 
3 and 4, the main cause of this degradation is development of urban 
area. 
 
 
 
 

 
Figure 5. Land cover map of 2006 
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Figure 6. Land cover map of 2018 

 
Figure 7 illustrates the changes and percentage of various uses in the 
study area. The reduction in agriculture, bare land and tree cover are 
absolutely apparent. The most significant changes were within the 
first period (1982-1996). According to figure 7, conversion of 
agriculture and bare land to urban area in this period is much more 
considerable than other periods. As it can be observed in this figure, 
the percentage of urban area and street (or road) has experienced a 
significant rise throughout the studied periods. 
 
 
Table 4: Changes in the area under various uses in the studied 
region (1982-2018) 

Land 
use 
and 
cover 

1982 1966 2006 2018 

ha % ha % ha % ha % 

Agricu
lture 

4182.
03 11 1407.

90 
3.7
0 

1260.
10 

3.3
0 

1010
.25 

2.6
5 

Bare 
land 

2372
8.70 

62.
25 

1722
6.70 

45.
30 

1510
8.40 

39.
50 

1510
8.30 

39.
50 

Tree 
cover 

3514.
40 

9.2
0 

3446.
90 

9.1
0 

3174.
40 

8.3
0 

2748.
60 

7.2
0 

Street 
and 
road 

99.6
0 

0.2
5 

609.
30 

1.6
0 

933.0
3 

2.5
0 

1097.
90 

2.8
5 

Urban 
area 

6596.
30 

17.
30 

1533
1.95 

40.
30 

1770
9.40 

46.
40 

1827
9.50 

47.
8 

 
 

Comparison of the changes in land use/ land cover over the three 
studied periods revealed significant difference in the severity of the 
changes. To compare the severity of changes during these three 
periods, average changes in each year were firstly estimated and 
compared, as shown in figure8. In this figure, the sign (–) depicts 
reduction of the area while the sign (+) shows increase in the area. 
Based on the data, the rate of change for urban area is the most sever 
during the first period, indicating tremendous changes between 1982 
and 1996. During these years, urban area has increased by 624 Ha per 
year on the average, while this rate is 238 Ha for the next decade 
(1996-2006). Agricultural area has decreased by 198 Ha per year 
during the first period (1982-1996). This rate is 14 and 19 Ha for the 

second and third periods, respectively. This shows increasing and 
decreasing rate of change in land use and land cover over the three 
studied periods. Dramatic changes in the first period can be due to 
considerable migration to cities and increased urbanization. 

 

Figure 7. Percentage of changes in land use and cover  

 

Figure 8. Annual change in land use and cover over the three 
studied periods 

4. Discussion 

Changes in different classes of land use/cover during 1986 to 2018 has 
been present in table 4. There has been a conversion from agricultural 
and bare lands to urbanizing area caused by rapid urban sprawl. The 
growth of urban area during the study periods was associated with 
rapid growth in population and in-migration from neighboring cities 
and villages. Unfortunately, this rapid growth in population led to the 
destruction of some vegetation cover. This means that construction 
advanced at the expense of vegetation cover reduction. Shiraz 
residents have been getting out of the border of Shiraz during last 
decades and they are using not only bare lands, but rural areas and 
farmlands. Researches including Mosammam et al. (2017) [44] and te 
Lintelo et al. (2018) [45] also identified that the rapid urban transition 
is a major challenge in the twenty-first century. 

The urban area depicts increasing trend from 1982 to 2018 covering 
an area of 6596.30 ha (17.30 %) in the 1982, 15331.95 ha (40.30%) in the 
1996, 17709.40 ha (46.40 %) in the 2006 and 12years later this land 
use class expanded to 18279.50 ha (47.8 %) in the 2018. Abebe et al. 
(2019) [16] and Wu & Zhang (2012) [46] in their studies also 
investigated comparable findings with growth in urban transition. 
Their study indicated that built-up area have been increasing during 
last two decades. Also, there have been an increasing trends in road 
and street. Bare land that covered over 23728.70 ha (62.25 %) in 1982, 
dwindled to 15108.30 ha (39.50 %) in 2018 (districts 4, 9, 5, 2, 7 and 10). 
Lejano and Bianco (2018) [47] have also shown that the decreasing in 
bare land area is as a result of requiring for house construction, which 
informal house construction problems increases.  

It is observed that the tree cover has slightly decreased from 3514.40 
(9.20%) in the 1982 to 3446.90 (9.10%) in the 1996, and the decreasing 
trend of tree cover is continued during the study periods to 2748.60 
(7.20%) by 2018 (districts 6 and 2). Urban sprawl growths fast, entered 
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into the field of gardens and changed their land use. Unfortunately, 
in return for rapid urban expansion what is lost is the lung of Shiraz 
which it left an irreparable negative environmental impact. This was 
happened for agricultural land too. Also, in recent years as a result of 
increasing in prices of land to constructing buildings, the gardens 
have dried up and destroyed. The agricultural land shows decreasing 
trend from 1982 to 2018 covering an area of 4182.03 (11%) in 1982 and 
1010.25 (2.65%) in 2017 (districts 7, 10, 6, 4 and 9). Consequently there 
have been a serious decline in agricultural and horticultural 
production which it can pose a threat for safety and security of 
residents. Our findings show that peri-urban development has 
happened primarily on agricultural land (mainly on district 7) where 
available, in line with findings by [46] and the European Environment 
Agency [49]. Urbanization in Shiraz have eliminated most of the 
farmlands over last decades. If the rates of this elimination be 
continued to 2040, Shiraz will loss most of its agricultural lands. 
Croplands are vital because of the fact that they supply the major food 
products of the residents. Ownership of farmland is critically 
important for the sustainable life of rural inhabitants and losing it 
may result in poverty [50] and interruption of life in rural areas, 
consequently increasing migration. 

The highest positive change have seen in urban area, especially 
during 1982–1996, whereas the highest negative change have seen in 
bare land during the year 1982–1996. It is clear that several major 
changes have occurred during first period of study. The research has 
shown that the urban area is increasing in the outskirts of the city, 
particularly in south (districts 2, 5 and 9) and the southeastern 
(district 7) part of the city (Fig. 2. 3. 4 & 5). Such increasing in the 
outskirts of the city is mostly caused by rapid population of the city 
[16]. Many studies declared on dispersion of population from urban 
cores to surrounding regions, either as result of economic pressures 
or for lifestyle reasons. However, researches including [51] and [52] 
pointed out that the major proportion of new immigrants to outskirts 
of the city are from rural backgrounds originally. Cheaper rents, 
declining travel times to urban cores, higher space availability, and 
local requirement for products and services are all items that attract 
businesses in the outskirts of the city [53; 54]. The current study 
indicated that the urban areas have expanded, which these results are 
consistent with [55] and [56]. As maintained by [55], rapid population 
explosion and economic progress has resulted in growth of cities. 
Having knowledge about land use/cover change is essential to 
strengthen the effectiveness of the urban planning of cities and it is 
very much important supporting tool for process of making decisions. 

Researches demonstrate that fast and unplanned urban sprawl has 
threatened the environment and citizens’ security and health in Iran. 
There is a hope that by means of policy changes and planning in the 
future, more sustainable and habitable cities create. In this context, it 
is estimated to improve the citizen's lives, the preserve of green 
spaces, and their area enhance throughout the city and then applying 
programs to learn energy conservation in society. Finally, due to 
drought and water shortage over the past years, some solutions are 
suggested to supply water particularly rainwater harvesting, and 
store water in agricultural field with the intention of prevent garden 
and crop destruction. It could help to avoid migration from rural area 
to urban area and control the population growth in the cities. 

5. Conclusion 

Changes in land use over the study area were investigated, and the 
change patterns and effective factors were examined using satellite 
imagery and geographic information system. Five types of land 
cover/use were identified, and the urban area was determined to be 
the most important land use with the greatest growth over the studied 
periods. Tree cover has considerably been degraded and, in most 
cases, has transformed into urban area. This trend is still increasing 
in the area. It is predicted that tree cover may completely disappear 
on the area in absence of appropriate management. However, it must 
be mentioned that during the recent years, efforts have been made to 
plant trees, but this trend is very slow. Hence, city officials are 
recommended to consider planting trees and expanding green space 
in the area. Since Shiraz is of great significance in terms of 
urbanization and centrality, fundamental operations must be 
considered for effective management of the area. Economic 
development in the neighboring small towns, to prevent migration to 
big cities, is regarded as an effective method of land management in 
such areas, which seems to be effective in the study area.    
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