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 One of the most important issues in urban planning programs is to allocate necessary spaces for 
educational applications. Selecting appropriate locations for training centers increases students' 
mental capabilities. Suitable location for the establishment of educational facilities is the first 
fundamental step for development of educational systems. The selection of optimal sites for 
educational facilities involves numerous parameters and it is essential to use multiple criteria 
decision making approaches to make wise decisions. This paper presents an empirical 
investigation on facility layout planning for educational systems in city of Birjand, Iran. Using 
fuzzy GIS as well as analytical hierarchy process (AHP), the study determines the most 
appropriate candidates for training centers.  
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1. Introduction 

 

Educational system in each country is one of the most important necessities for development of 
society. A highly educated people could make better decisions and contribute to their societies more 
effectively. Schools, colleges as well as universities must be located in suitable locations to better 
serve the residence and the locations must be based on vicinity to people’s residential places and far 
away from hazardous facilities such as rivers, gas stations, etc. (Bin, 2009; Lotfi & Koohsari, 2009). 
There are literally many studies on learning how to locate an educational facility in cities. According 
to Sui (1992), many analytical functions and conventional cartographic modeling method in 
Geographic Information Systems (GIS) are based on Boolean logic, which implicitly assumes that 
objects in a spatial database and their attributes are uniquely defined. The inherent limit of the 
classical set theory may present us for partial set membership conditions and imprecise information in 
GIS. Sui (1992) demonstrated the usefulness of Zadeh's fuzzy set theory in GIS modeling for urban 
land evaluation. Their results demonstrated that incorporating fuzzy set theory into GIS modeling 
could provide more details about the gradual transition of urban land value than the traditional 
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cartographic modeling approach. Fuzzy GIS modeling may also reduce the information loss by 
providing membership grade for each individual land parcel. The membership function helps 
identification of the extent to which a specific area is associated with a valuation class based on given 
criteria.  
 
2. The proposed study  
 
One of the most important issues in urban planning programs is to allocate necessary spaces for 
educational applications. Selecting appropriate locations for training centers increases students' 
mental capabilities. Suitable location for the establishment of educational facilities is the first 
fundamental step for development of educational systems. The selection of optimal sites for 
educational facilities involves numerous parameters and it is essential to use multiple criteria decision 
making approaches to make wise decisions. This paper presents an empirical investigation on facility 
layout planning for educational systems in city of Birjand, Iran. Birjand is a county in South 
Khorasan province, Iran and Birjand is the capital of the county. According to the 2006 census, the 
county's population including those portions later split off to form Khusf County was 221,756, in 
60,240 families and excluding those portions, the population (as of 2006) was 196,834, in 52,986 
families (See Fig. 1) 
 

 
Fig. 1. The city of Brjand in east part of Iran 

 
One of the most important issues on assigning priority is the uncertainty associated with numbers 
given by experts and fuzzy method helps overcome this issue (Zadeh, 1997; Morris & Petry, 1998). 
Using fuzzy GIS (Sui, 1992) as well as analytical hierarchy process (AHP) (Saaty, 1990, 2003), the 
study determines the most appropriate candidates for training centers. Table 1 demonstrates some of 
the necessary criteria considered when an educational system is used.  
 

Table 1 
The summary of various criteria for educational layout facilities 
Item Description limitation 
1 Industries with high pollution 1000-500  
2 Industries with an average pollution 500-300  
3 Industries with low pollution 100-50  
4 Track 250  
5 Intercity passenger terminals 150  
6 Busy commercial centers 100  
7 Highways 150  
8 Airports 1000  
9 Wastewater - waste and waste residues and gathering place 200  
10 General hospital 150  
11 Infectious Hospital 300  
12 Farm livestock, graveyards and slaughterhouses 500  
13 Cinemas 15  
14 Gas Station 150  
15 Fire Station 250  
16 Parking 150  
17 Centers of military and police 150  
18 Perennial and seasonal streams 150  
19 Fault 300  
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