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Abstract—In order to obtain national and international 

high-speed transport system, optimization of choosing the 

airport place is very important in country development. 

Analytical Hierarchy Process (AHP) have possible in using 

the linguistic variables along quantitative variables and 

essentially is based on expert opinions. In recent years in 

order to increase the capability of AHP, this method 

combined with the fuzzy method and in the Fuzzy-AHP 

algorithm is presented. In this paper, analytic hierarchy 

process (AHP), one of multi-criteria decision making 

(MCDM) techniques in the fuzzy environment is applied to 

select the optimal alternative for airport site selection in a 

case study. Results show that using AHP in the fuzzy 

environment improves decision making through considering 

more important factors in decision making. So the goal of 

this research is to investigate the environmental factors 

incorporating with airport site selection and optimal design 

for airport site selection using the GIS-based methodology in 

an illustrative study area. 
Keywords— Airport Site Selection, GIS, Environmental 

factors, Multi-criteria decision, AHP. 

 

I.   Introduction 
Airports as significant transport projects have been developed 

dramatically in many countries. Using high technologies to 

provide fast and easy national and international connection are 

the main aspects of country’s development in terms of 

economy, culture and international communication. However, 

optimal airport site selection as the first step to obtaining its 

benefits is the challenging task for planners and decision 

makers due to the multi-criteria effect on the final decision 

such as a number of environmental, operational criteria as well 

as land use planning. In addition, it is considerable that the 

new airport should be treated within the entire system domain. 

However, because of the complexity of the transportation 

system and the lack of certain socio-economic and 

environmental indicators and parameters, this particular 

problem is treated in isolation. There is various multi-objective 

associated with the airport site selection problem. These 

objectives have to be traded off to find the optimal location 

pattern of airports and their capacities. This problem is all the 

more important in developing countries where resources are 

scarce, and data necessary to make rational decisions are either 

insufficient or inaccurate. The paper aims to investigation 

airport site selection using environmental criteria in an 

illustrative highly complex area. 

Nowadays, Geographic information systems (GIS) have 

widely used as an essential tool for spatial planning and 

management. The main reason for GIS popularity is that GIS 

can be used as a powerful tool in the planning process by 

incorporating multiple criteria in decision making [1, 2]. 

Therefore, GIS is particularly valuable in an address to the 

assessment of choice alternatives, based on spatially related 

criteria along with visualization and data management. 

Concerning the evaluation of suitable locations for airport site 

selection, GIS may contribute as a decision support tool 

aiming to identify economically viable and environmental 

feasible sites, using a large amount of spatial data related to 

various technical, economic, social and environmental 

criteria. To deal with these often conflicting criteria, a spatial 

multi-criteria decision making (MCDM) model should be 

integrated into a GIS environment in order to provide a 

powerful tool aiming at evaluating land suitability for airport 

locations. This decision support tool will be useful for 

assessing and managing a variety of spatial data, 

incorporating at the same time people's (i.e. decision makers, 

planners, stakeholders, policy makers, etc.) preferences within 

the decision-making process[3]. Recently, a number of 

studies combining GIS with multi-criteria analysis to 

investigate land for the suitable applicability include wind 

farm site location [4-8]; landfill site selection [9, 10]; dam 

location [11]; airport site selection [12-14]. 

Basically, several factors influence on the selection of an 

alternative for the suitable location of the airport. Taking into 

account all of these factors makes the decision-making 

problem so complex. Thus, multi-criteria decision making 

(MCDM) methods are applied to tackle this problem. One 

widely used MCDM method is the analytic hierarchy process 

(AHP) which has been used in various managerial areas from 

hydrogen production methods [15] to motor cleaning systems 

and many others. In addition, AHP has been applied for water 

resource management in many studies such as 

Anagnostopoulos, Gratziou [16], Srdjevic [17] and Esfahani 

and AmalNik [11].  

The present study focuses on an environmental, geological 

and hydrogeological site area properties, where the main 

advantage is illustrating the important role of environmental 

issues besides the economic and financial consideration. In 

this context, the present paper presents a methodology for the 

systematic assessment of land suitability for airport 

development, taking into consideration some planning and 

environmental criteria. The criteria taken into consideration 

for the selection of an airport site as well as performance 
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evaluation of proposed methodology are described in next 

section. 

 

II. Material and Methodology 

The proposed methodology consists of two steps. 

In the first step, the effective criteria are identified 

and multi-criteria decision making is proposed.  

After declaration, the effective criteria for airport 

site selection, in GIS environment, the related layers 

to each criterion have been provided by the usage of 

the multi-criteria decision-making model of AHP. 

The layers with regard to their importance 

coefficient have been combined and overlapped 

with each other. The ultimate layer is the airport site 

selection guideline in specified area. In the second 

step, the performance of the criteria is evaluated in 

the illustrative study area with the GIS-based 

methodology. 

Multi-criteria decision making and site selection  
The first step of our methodology is to determine the 

criteria which are going to be affected by making a decision 

about airport location. Airports are utilized as significant 

transportation facilities that in most cases have important 

impacts on the environment of the site. During the processing 

of candidate airport sites in a selected area, a number of 

environmental criteria, as well as land use planning, are taken 

into consideration. The selected criteria for airport site 

selection include Land-use plan, soil properties, and 

topography, hydraulic and hydrology properties, 

environmental impacts, air pollution and noise impacts and 

distance to utilization location.   

AHP is a decision-making method for decomposing the 

hierarchical problem and can apply to solve a complex multi-

criteria decision problem [18]. In the literature, AHP has 

widely been applied to solve the different MCDM problems. 

The proposed methodology was discussed in details by 

Esfahani and AmalNik [11]. In the present paper, the 

triangular fuzzy numbers (TFNs) for fuzzy membership 

function applied to enable the decision maker to make easier 

decisions [19]. The membership function of a TFN and other 

related equations are shown in Equation (1-7). The TFN is 

usually shown with A= (l, m, u), where l ≤ m ≤ n 

 

                               
(2)  

The AHP method uses pair-wise comparisons and the 

related matrix is shown in Equation (3). 

                     
(3) 

TFN Ak is defined as the following: 

             
(4) 

Which aijk, shows the relative importance of criteria Ci 

and Cj given by expert k. 

 

Performance evaluation of developed methodology 

In this section, the proposed methodology is implemented 

on an actual case in Isfahan province in Iran to select the best 

location for the site selection of an airport. Following 

successive droughts in the province and the benefits of the 

airport in the utilization of high-speed transportation, the 

AHP weight factors suggested several options for selecting 

and evaluating the best location for building the airport in this 

province. Figure 1 shows view plan of selected options over 

the Isfahan province. Selection of the best location should be 

done based on criteria in such a way that all important 

technical factors are considered. The best location for airport 

construction can provide appropriate national and 

international high-speed transport system in this region. To 

have effective results the whole area is divided into eight 

subareas, and the factors are investigated for different 

subareas (Al1- Al8) separately. Figure 2 illustrates the 

subareas in Esfahan province. To obtain more accurate 

results, other restrictions are applied to this scenario such as 

far away from water areas and water streams, and also enough 

distance from other airports and residential areas. The main 

roads map also can help to find the best airport location. 

Figure 3 and 4 show the water streams and main road in 

Esfahan province respectively.  
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III. Results and Tables 
After solving equation (1-4), weights of the five criteria in 

level 2 (W) are shown in Table 1. The local weights of the 

alternatives are calculated using equation (4). The final 

weights of all alternatives are shown in Table 2. The final 

weights of the alternatives using data of Table 2 are as follows: 

0.12, 0.09, 0.092, 0.17, 0.161, 0.094, 0.088, and 0.161 for Al1 

to Al8, respectively. According to results, the first alternative 

has the highest weight and is the most proper location 

according to the experts’ judgment in the fuzzy environment. 

The blue color areas are suggested the best options for the 

airport site. In AHP method and in the fuzzy AHP method, the 

second alternative (Al8) is the best area for the airport 

location. In figure 5, not only the water areas and water 

streams which are the restrictions for airport locations are 

specified, but also, the 1000 meter distance from these areas 

are determined to achieve more accurate and efficient result. 

Figure 5 illustrates that the best subarea is Al8, and also, the 

blue color areas are the best in the whole area. However, the 

rivers and lakes are as restrictions that should consider for 

airport site selection. 

 

IV. Conclusion 
In this paper, a GIS-based approach was proposed as a 

multi-criteria decision-making tool for evaluating and 

selecting the best location of the airport. The proposed theory 

was applied for selecting the best location for airport 

construction to reduce ambiguities and uncertainties inherent 

in the selection criteria. The airport site selection process is 

highly nonlinear and complex process. Therefore, the suitably 

selected criteria can help to improve the result and the 

implementation of multi-criteria methods can be of great value 

in the decision process. The illustrative case offered a good 

test for the applicability of GIS-based method in airport site 

selection projects based on environmental issues. The 

decisions were based on the engineering judgment using the 

proposed methodology to increase the accuracy and efficiency 

of airport site selection. It is expected that the present paper 

will serve as a guideline for future studies and applications of 

locating in airport construction. Also, the proposed approach 

can be applied to other regions. 
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Figure 1. The plan views of site location.  
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Figure 2. Eight different subareas for airport site selection.  

 

Figure 3. The plan view of main roads.  

 

Figure 4. The plan view of main water streams.  

 

 

 

 

 

 

 

 

 Table 1- The weights of five different criteria (AHP Method) 

 Table 1- The summeries of Results (AHP Method) 

 

Fig 5. Suitable places for airport location (Blue is the best 

and Red is the worst). 

 


