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 Site selection is a difficult and urgent task in urban planning and development. The 
consideration of environmental protection and natural resources conservation must be 
involved in urban development procedures. In this research, Hamadan Province, from 
site selection point of view to fulfill urban planning and development is evaluated. This 
research was carried out in Hamadan Province in Iran. In this research, 15 layers of 
maps have been used to evaluate the capability. GIS was used for the mentioned 
purposes and the software used was Arc View (version 3.2a), with the UTM projection. 
For evaluation, Makhdoum's model was utilized. Based on the results of evaluation, the 
capability of the studied area was shown on the map. The suitable area for site selection 
and urban development was introduced, which was equal to 141000 hectares (7 percent 
of the Province). According to the evaluations, this province has moderate potentials for 
urban  design.  Therefore,  it  is  necessary  to  pay attention to these limitations, and the 
 development plans should be arranged. 
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INTRODUCTION 

 
In many countries, suffer from urbanization caused environmental degradation. For example, Strong 

pressure on landscapes in South Korea from urbanization is leading to severe environmental problems as 
changes in landscape character, and loss and fragmentation of woodlands which threaten biodiversity [1]. The 
consideration of environmental protection and resource conservation must be involved in site selection and 
urban development procedures.  

Hamadan province with about 19493 square Kilometers is located in the west of Iran, 320 Km far from 
Tehran. This province has nine townships and is one of the major agricultural centers of the country which its 
economy is based on agricultural activities. This province has a population of 1.7 million; average precipitation 
reaches 320 mm per year and the annual temperature is 11̊ C [2]. 

Various procedures have been proposed to determine the potential capabilities of lands [3]. The aim of this 
research is to study and identify the sites with appropriate capability for urban development under 
environmental management in the province. Using Makhdoum's model in this research, it is necessary to 
introduce it at first: In fact, it is a linear model and is used for evaluate and identification of capabilities the land 
potentials for site selection and urban development. This model was presented for the conditions of Iran by 
"Majid F. Makhdoum" Iranian Environmentalist in 2002. In this model, 25 parameters, related to different 
factors, or related to 25 informational layers are used and each informational layer is consisted of several 
classes. In this model, the capabilities of the lands related to urban development are defined [4].  

 
MATERIALS AND METHODS 

 
This research was carried out in Hamadan province, during 2006 to 2011 and its related steps are still 

underway. To study and identify the lands with appropriate capability to environmental preserve and 
management in Hamadan Province, Makhdoum's model has been used. In this research the process of evaluation 
is presented in three sections [5].  
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1. Resources Recognition and Gathering information: 

To gathering information two methods have been used; one through library studies in which by referring to 
information sources as libraries, companies, research institutes and ministries, it was tried to gather all required 
digital maps. Second, it was necessary to update the collected information by field patrolling in all of the 
essential areas and analyzing as well as collocating comparison of natural conditions of the lands.  
 
2. Information analyses: 

Each area has several environmental characteristics and these characteristics may define and determine an 
ecological system. Therefore, the important aspect of the survey was evaluation of the land, studying and 
analyzing the environmental characteristics [5]. Since the applied model in this evaluation is Makhdoum's 
model, therefore the obtained information have been classified based on the model format. 
 
3. Evaluation: 

Capability evaluation means determining or forecasting the potential capability of land. 15 information 
layers or 15 environmental parameters were used in this model. In order to study and identify the lands with 
appropriate capability for urban development in the studied area, Geographical Information System (GIS) has 
been used as main tool. The software used was Arc View (version 3.2a) with Universal Transfer Mercator 
(UTM) projection system and scale was 1/250000. In this research, overlay method has been used to implement 
the mentioned model [6]. After collecting and classifying information, digital information layers were 
harmonized. Following the preparation of digital information, layers accompanied with the base layer of the 
province itself were presented in a file in Arc View and the related classification of information was done 
according to the applied model. Then for each parameter, Map Query (MQ) was considered. Later, the extent of 
interfering overlapping of the cases was analyzed using multiple MQ's. 

 
Results: 

The results of this research are presented in two parts:  
 
1. Collected information: 

To make this evaluation, 15 digital information layers (digital maps) were used based on classifications and 
groups which were foreseen in the model. In the meantime the prepared information includes the following 
items: 
 
1.1. Protected areas: 

 Protected areas are a key to conservation of Biodiversity [7]. Protected Areas means an area of public land 
declared by the government to be a preserved area under the legal provisions. This area has ecologically, 
historically and culturally attractions and it is necessary to protect it.  
 
1.2. Density of vegetation covers as percent: 

Arid lands are distinctive ecological zones that require vegetation maps for management and monitoring. 
Density of vegetation cover is probably more important than difference of vegetation type. In Makhdoum's 
model, density of vegetation cover, have been classified in six classes. Fortunately, all of the classes forecasted 
in the model are available in the studied area, although they are very limited in some of classes. 
 
1.3. Value of the Protective plant Species: 

 The wood coverage of the province is far less than the province itself. Therefore in this model, there are 3 
classes for the layer of sensitive plant areas, while there are two classes in the province. 
 
1.4. Soil erosion: 

In Makhdoum's model, Soil erosion has been classified in seven classes. Soil erosion of the province have 
been studied and classified based on the model. In the studied area, only five section layers out of seven are 
concerned with the erosion in the province.  
 
1.5. Average Annual Wind Speed (as Kilometer per Hours): 

Wind speed is an important parameter, affecting diverse activities such as the dispersal of atmospheric 
pollutants, the design of structures and aircraft safety. Thus proper analysis of wind speed data is considered 
useful and provides a notable benefit to the public. In mentioned model, Wind speed has been classified in four 
classes. Wind speed of the province have been studied and classified based on Makhdoum's model.  
 
1.6. Soil depth: 
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 Soil depth is an important input parameter for hydrologic models. The spatial patterns of soil depth result 

from the combination of geomorphologic and soil forming processes, many of which are related to topography. 
In Makhdoum's model, soil depth has been classified in five classes. Soil depth of the studied area have been 
studied and classified based on Makhdoum's model.  
1.7. Soil Texture: 

 Soil texture is a term commonly used to designate the proportionate distribution of the different sizes of 
mineral particles in a soil. It does not include any organic matter. There are twelve major textural classes. But In 
Makhdoum's model, soil texture classification was presented in 13 classes. Soil texture of the province have 
been studied and classified based on the model.   
 
1.8. Soil maturation: 

Soil maturation is the process of improving soil fertility and sustainability for crop production and is not 
fully understood in spite its importance [8]. In the model, soil maturation has been classified in four classes. Soil 
maturation of the province have been studied and classified based on Makhdoum's model. 
 
1.9. Soil drainage: 

Soil drainage means the removal of excess water from the soil, either by a system of surface ditches, or by 
underground conduits. Soil drainage play a very important role in site selection for urban design and 
development. In Makhdoum's model, Soil drainage has been classified in five classes. Soil drainage of the 
studied area has been classified based on the model.   
 
1.10. Relative humidity: 

Considering that Hamadan Province is too far from the sea and its rainfall is limited, its relative humidity 
mean is low annually. Therefore, in the above-mentioned model, there are 4 classes for the layer of relative 
humidity, while there is only one class in Hamadan province. 
 
1.11. Range trend: 

Range trend states the direction of change in range condition. Studies monitoring range trend depend 
greatly on site selection., especially when dealing with large geographic areas. In Makhdoum's model, Range 
trend has been classified in five classes. Range trend of the range of Hamadan province have been studied and 
classified based on the model.  
 
1.12. percent of gravel in soil: 

 Gravel has good drainage and the worst drainage is clay. Soil has several constituents. In Makhdoum's 
model, percent of gravel has been classified in four classes. Percent of gravel in soil of the province have been 
studied and classified based on the model.  
 
1.13. Sensitive Habitats: 

Sensitive habitats or endangered ecosystem is designed to minimize adverse effects to the resource. In 
Makhdoum's model, sensitive Habitats have been classified in 8 groups as Wetlands, river bank, mangrove, 
savanna, costal hills and forest.   
 
1.14. Overall Slope: 

 Topography and steepness of the land slope have major impacts on the rate of soil erosion during a rainfall 
event. Information related to land slope plays an important role in the activities of human and site selection 
related to projects. In mentioned model the overall slope has been classified in ten groups. In this research, the 
status of Overall Slope of the province has been studied and related information has been prepared with the 
contour information. 
 
1.15. Hydrologic Soil Groups: 

 Soils are classified by the Soil Conservation Service (SCS) in the United Stats into four Hydrologic Soil 
Groups based on the soil's runoff potential. The four Hydrologic Soils Groups are A, B, C and D. Where A, 
generally have the smallest runoff potential and D the greatest (SCS, 1986). In Makhdoum's model the 
Hydrologic Soil Group classification is presented as many important factors. Soil of the mentioned area have 
been studied and classified based on the model.  
 
2. Evaluation Results: 

The studied area is divided into several micro ecosystems and with its own special capability. But what 
could be focused is that based on the results of this evaluation, the lands appropriate for conservation activities 
in the province is equal to 141,000 hectares (7 percent of the province) and these areas are shown on Fig. 1. 
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Fig. 1: Appropriate areas for site selection and urban development in Hamadan Province 
 
Discussion: 

This research has led to a new framework for site selection and urban development. Rapid urbanization 
stimulates the consumption of resources and the damages on ambient environment. This research opens the door 
to experimentation with more proactive planning styles using the new computing environment and information 
infrastructures. This case study was showed that spatial data and temporal data are actually important in site 
selection related to urban planning. Using  a  number  of  spatial  data, temporal data and  the  basic  model  was 
applied  to  this case study. The results proved that land use planning can be used to determine many of the 
management issues relating to urban planning and development. The results recommend areas for urban 
planning and development in Hmadan province. 

The results of this study may be compared with another study done in Shanghai that has been reported that 
Green space is a major factor considered in developing urban landscape [10]. Also, Gideon reported that, site 
selection and urban development inherently requires the evaluation of Local climate and thermal performance 
[11].   
 
Conclusion: 

Regarding the fact that GIS and digital data have been used for carrying out this research, therefore analysis 
of information has been made precisely and quickly. The use of a GIS played a major role in this evaluation and 
site selection. According to the evaluations, Hamadan province has moderate potentials for site selection and 
urban development. The author believes that this model can be developed and applied in other case studies as 
well.  
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