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Abstract 

Subject of site selection schools as one of service centers in urban surface is among discussions 

that is in process of development and prosperity each community very important. The present 

research has been done with analytical- descriptive method and based on criteria and criterions 

location with aim suitable location of elementary schools Ahvaz city and exhibition optimal 

pattern  distribution by AHP method In this regard spatial data collected in relevant every 

criteria be  transform to format GIS ready for implementation of AHP method and achieve 

spatial analysis by make database and creation layers of new information. Based on the results 

of the combined weighted layer, lands in the study area was prioritized to choose the right place 

to create green space and then the land was compared with the land use map. It was found that, 

the lands with good and very good degree are located in the vicinity of residential, cultural 

centers, which were state-owned. Also poor and very poor grade lands that are located farther 

from compatible uses and more closely with industrial, administrative, health care, commercial 

centers which often have private ownership, not recommended for school centers. 
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Introduction 

As the population of the cities in Iran is increasing, the volume of requests for services and 

public goods also arises. However, the speed of responding to requirements is always less than 

that of developing necessities because of specific economic-political structure in our country. 

Meantime, high requested land uses like educational land uses due to many reasons such as lack 

of harmony among administrative organizations in the cities, financial problems of education and 

training department, and lack of knowledge among authorities with the scientific regulations 

encounter many problems in responding to student population requirements (Ghaffari, 1377:37).  
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In recent years, because of rapid growth urbanization and lack of a comprehensive planning and 

management in urban system of our country, educational land uses like the other urban services 

have been encountered various problems which more derive shortage of lands, discordant and 

incompetent distribution, lack of optimal site selection, and lack of anticipation of suitable 

spaces for these land uses throughout the cities. Indeed, optimal distribution of schools can 

facilitate achieving social justice and reduce mental and physical problems originated from long 

distances in heavy urban traffic (Mikaeeli, 1383:5).   

From the viewpoint of urban planning, land uses which are placed in each other`s influence area, 

should have authenticity and harmony with each other in their activities, and not to create trouble 

and prevent from performance of one another`s activity. In other words, land uses placed in 

vicinity of educational land use, their proximity with this kind of land use should not create any 

obstacle. Educational land use can`t be placed in vicinity of some land uses regarding individual 

properties of educational spaces from the aspect of silence, calmness, safety, avoiding any 

pollution, and etc. (FarajZadeh & Sarvar, 1381:83). Hence, site selection of the current status 

should be compared and evaluated with location criteria and standards in order to estimate 

efficiency of educational spaces. Evaluation process in planning especially in urban planning has 

been considered as one of effective tools, and practical guidance for designing and decision 

making (Ghorbani, 1374:24).  

These days, it has been proved for the community of urban experts and managers that it is 

impossible to apply conventional tools to manage and control different cities. Importance of 

using geographical information system (GIS) in planning with rapid extension and enormous 

increase of information, which should be processed for urban managers has been cleared 

(FarajZadeh & Sarvar, 1381:18). Meantime, using geographical information system which has 

dramatically changed generation level, updating, and dispersion of geographical data (Ahmadi et 

al, 2011) can store great volume of spatial and non-spatial data in a monolithic manner in an 

environment and perform analysis of site selection problems by essential processes as well as 

provide necessary information for decision making in the form of graphical and non-graphical 

outputs. Consequently, suggested and optimal locations would be achieved according to 

distribution criteria and standards and dispersion of educational places by analyzing 

consequences of information layers. 

Therefore, distinction and determination of appropriate place for locating educational centers 

need to recognition of activity type, function, necessities, actions, and reactions which would be 

created by educational land use in relation to the other land uses (management and planning 

organization of Iran, 1382:18). In this regard observance of justice principle in accessibility to 

services particularly educational spaces necessitate equal distribution and site selection and 

consideration of conditions and criteria in these spaces. Ahvaz city in addition to shortage of 

educational space capitation allocated to it, has encountered many problems due to discordant 

distribution of this land use which in spite of neglecting justice and equality principle in equal 
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fruition of student population for using appropriate educational spaces, it reduces comfort, 

efficiency, health, and safety of student population on one hand, and creates many problems for 

students, teachers, and citizens on the other hand. Hence, present paper has studied and analyzed 

distribution of educational centers in Ahvaz city according to their vicinity with compatible and 

incompatible land uses based on accessibility radius specified in criteria and in the end, optimal 

and efficient dispersion pattern of educational spaces has been presented for noted population 

based on GIS and AHP method.    

 Case study of research 

Ahvaz is the center of Khuzestan province which has geographically placed between 31 degree 

and 20 minutes of north latitude and 48 degree and 40 minutes of east longitude in a plain with 

18 meters height from the sea level (Yearbook of Khuzestan province, 1385:25).Studied region 

in present research is region 7 of Ahvaz municipality which its area is94000 𝑚2and has a 

population over 150215 persons. Climate of this city is approximately dry with hot summers and 

temperate winters (desert climate) and its average rainfall is 250 mm every year. (Ahmadi, 2011: 

6)  

 

Figure1: Position of studied region 

Materials and Methods 

The research method is descriptive – analytical, its theoretical principles is according to the 

documents, field visits and library research and refer to the relevant organizations. Criteria used 

to locate is selected based on the locate rules. This point should be considered in selecting 

software that with regard to the locating process has been a multi-trait decision-making and is 

performed using raster model, the software should support both vector and raster data models, 

moreover, be able to use decision rules for multiple trait. In this regard paired comparisons of 

criteria through “Expert Choice” software in order to preparing layers for spatial analysis in 

GIS and “Spatial Analyst” tools has been done. After analyzing the weighted layers obtained 

this way, priority areas for school center in the study area were identified.  
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Standardized criterion maps using AHP Model 

Effective layers in locating (criteria) should be standardized to locate and integrate the plans. It 

means, the layers, using decision rules are converted to a scale that they can be merged 

(Shahabi, 2009). Hierarchical analysis is used for this purpose.  Analytical Hierarchy Process 

Method (AHP) which was presented in 1980 by Satty is based on three principles: 

decomposition, comparative judgment and synthesis of priorities (satty,1980). In 

decomposition principle, it is necessary that decision-making problem is decomposed into a 

hierarchical that have elements define of the hierarchical structure with regard to the origin of 

the higher levels. Synthesis principle in each of the spatial priorities with a scale gives a 

proportion in the various levels of the hierarchy and creates complex set of priorities for the 

lowest level of the hierarchy (options).  It is the principle of hierarchical analysis involves the 

following main steps: (Qodsipoor, 2003)  

a) Comparison binary matrix production:  a major scale with values from 1 to 9 is used to 

determine the relative priorities of two criteria (Table: 2). 

b) Calculate weights of criterion: this step includes: 1. Sum of the values in each column 

comparison binary matrix. 2. Each matrix component divided into the sum of matrix column 

(new matrix, is called the comparison binary matrix of normalized). 3. Average estimated 

components of each row of the normalized matrix. 

 

Table (2):Comparison binary Scale 

 
Importance rate Definition 

1 Equalimportance 

2 Equal to moderate importance 

3 Moderate importance 

4 Moderate tostrong importance 

5 Strong importance 

6 Strongto verystrong importance 

7 Verystrong importance 

8 Very strongtoextremelystrong importance 

9 Extremelystrong importance 

 

 

 

c) Estimates the consensus proportion: this step involves the following operations: 1. 

Determine the vector sum of the weighted by multiplying the weight of the first criterion in 

the first column of the original comparison binary matrix then multiply the second criterion in 

the second column, the third criterion in the third column of the original matrix, Finally, sum 

up the values in rows. 2. Determinates the consensus vector by dividing the weight vector into 

criteria weights which has already been determined (Malczewski, 1999). 

Simple additive weighting model is most common techniques in spatial multi-criterion 

decision making. This technique is also known as the weighted linear combination or Scoring 

Method. This method is based on the concept of weighted average. The decision maker or 

analyst gives weights to the criteria, directly based on the relative importance of each criterion 

then by multiplying the relative weight of attribute value, a final value for each option (for 

example, in the analysis of the spatial picture element) is obtained. After that the final value 

Source: (Qodsi pour, 1384) 
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of each option was determined, options, that have the maximum amount, would be the most 

appropriate option for the target (Shahabi, 1387). Target can be determine the suitability of 

earth for a particular application or evaluate the potential for a special event. In this way the 

decision rule, the value of each alternative Ai is calculated by the following equation. 

              Equation 1 :                                                               𝐴𝑖 =  𝑤𝑗 × 𝑥𝑖𝑗 
 

In this formula Wj is index weight of j'th, Xij is the value that i'th position has accepted, in 

other words, this value can indicates the appropriate level of i’th position in associated with 

the j’th index. n is the total number of indicators and the value of Ai belongs to the i’th 

position finally. 

Simple additive weighting method can be implemented by GIS overlay capabilities. By the 

overlay techniques in GIS we can product a composite map layer (Map output) via combined 

and integrated of input layers (Map input). Using this method in both raster and vector 

formats of GIS is practical( Valizadeh & Shahabi:2009). 

 

Preparation of required layers (criteria) to location 

This is a process that includes obtaining data format changes, the reference pitch, setting up, 

and documentation of data (Farajzadeh, 2005). Geographic Information System data that is 

entered, including: existing land use digital map and digital map layers residential centers, 

educational, cultural, rivers, office, industrial, educational, cultural and military centers. Using 

existing data, a new layer is obtained such as maps numbers (1 -8) away from the residential 

center, the cultural center, away from, distance from commercial centers, industrial space, 

distance from administrative centers, Health centers , away from the sporty center and …. 

 

 

1 jw
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Standardization layers for analysis and identification of optimal locations for School 

centers 

To do this, we first compared the individual values and are dedicated the relative importance of 

each pair, according to the scoring table (3) and it will arrive in a matrix. After the weights and 

proportions of consensus (CR), was calculated (Figure 1), if this ratio is less than 0.1, the 

comparison is acceptable and the calculated weights are derived. If the consensus proportion is 

more than 0.1 then, set it to an acceptable level by applying changes in the comparison binary 

matrix. Given the weakness in the ArcGIS, Calculate the weights and consensus proportion is 

done by the Expert Choice. If done comparisons be acceptable, the result will be announced, 

but if the ratio (CR) is less than 0.1 (Shahabi, 2009). The ratio (CR) for our data was less than 

0.1 which indicate an acceptable result. Finally, priority areas were identified for landscaping 

by multiplying the weights obtained in effective layers for locating in Weighted Overlay and 

integration weighted layers in Raster Calculator (Figure (10)). 
 

Comparisonpaired Layer inexpert choice  : Table(3) 

 

 

Chart (1):Weightscalculationchart inExpert choice  

Criteria A B C D E F G H 

A   5.00 3.00 3.00 3.00 2.00 2.00 2.00 

B     5.00 3.00 2.00 2.00 2.00 2.00 

C       4.00 2.00 2.00 2.00 2.00 

D         2.00 2.00 2.00 2.00 

E           1.00 1.00 1.00 

F             1.00 1.00 

G               1.00 

H                 
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1- Results 

With the environmental crisis and reduce the level of people living in cities, healthy urban 

environment and preserve the environment for future generations, has significant importance. 

In the spatial development plans, attention to green space to achieve balanced and sustainable 

development is so important. In this research, locating educational spaces were analyzed using 

GIS and AHP model in order to provide efficient and effective distribution of school enters of 

region 7 of Ahvaz city.  

Analysis of the results of the output of the final layer obtained from the AHP model in GIS 

environment and compliance with the land use map of Ahvaz city, shows that the areas with 

very good degree are close to residential centers, educational, cultural. Considering that this 



International Journal of Emerging Trends in Engineering and Development               Issue 3, Vol.6 (November 2013)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 
 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 309 
 

area is considered as high density part of Ahvaz city also many state agencies are in this region 

such as training centers, military, administrative…, so by changing land use and transforming 

them into school centers in terms of ownership of the land, there would be fewer problems. The 

Switch will be difficult for lands with poor level, due to the proximity to incompatible land 

uses such as industrial, medical, office, commercial, and also because private owners so these 

lands are not proposed for school centers. Lands with very weak degree are another type of 

preferred lands for green space, this lands due to distance from the residential, educational and 

cultural centers and located within the functional range of incompatible installations, are not 

proposed for school centers as well.  

 

 

Results of the present research indicated importance and application of geographical 

information system and AHP method in locating land uses and urban services, and can be 

considered as an efficient pattern and method applied by managers and urban authorities for 

better and more efficient servicing to noted population 
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