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ABSTRACT 
Increasing growth population in Iran shahr is produced much waste. So in this article, 
decisions have been optimized to Locating land fill. Generally a land fill should be 
established in place which created minimal disadvantage for various aspects of 
environmental, social and economic. An accurate Locating can be removed half of its 
concerns in a land fill. Several criteria considered for the selection of municipal waste land 
fill Iran shahr include: Geomorphology, hydro climate, environmental, communications, 
land use and economic. The main method for identifying the desired location is Analytical 
Hierarchy Process in addition of TOP SIS methods and ELECTERE. Satellite data images and 
research instruments were used. Data required for locate the land fill was process and the 
optimal location was determined. 
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INTRODUCTION 

 

The rapid population increase in cities has produced types of urban waste that as a result, what is converted 

into concern in the urban environment is how to dispose of urban waste. Among the common methods of 

managing waste, waste disposal has particular importance technically, environmentally and economically. 

Hygienic waste disposal is an issue having accurate phases including selecting site, preparing it and using it that 

each one needs conducting studies and applying good management. Totally, a disposal site should be established 

in a place that has the minimum harm from different environmental, social and economic aspects. Certainly, it 

can be mentioned that appropriate locating can obviate half of the existing concerns in a disposal site. Various 

criteria are effective in selecting a hygienic disposal site for urban waste that this issue creates the multiplicity of 

informational layers and leads decision-makers unconsciously towards a system that has not only high accuracy 

but also high rapidity and simplicity in conducting operations. It should be noted that different waste disposal 

methods depend on various factors and indices and different methods including burning and converting to 

compost for disposing waste are also recommended. However, it seems that hygienic waste landfilling is the 

best method in many urban areas. In this field, it is necessary to conduct various studies to plan, design and 

locate the landfill site of urban waste according to the effective factors in this direction. 

The increasing population growth in Iranshahr undoubtedly has produced various waste materials that 

locating the optimum site to landfill waste has been conducted at city level by adopting strategies. The 

population of this city is 103000 people according to the census of 2013 that 250 ton of urban waste is produced 

daily, approximately 2.5 kg in lieu of each person. Regarding the issue that the lack of different urban activities 

according to the comprehensive and macro program (land use planning) and the continuance of discharging 

types of waste and sewage to the environment are among crisis factors that in the natural environment have 

endangered human’s hygiene and health quality particular city dwellers in many different aspects. This research 

has been conducted using the following hypotheses: 

- The current solid waste landfill site of Iranshahr is not appropriate. 

- AHP is an appropriate method for locating hygienic waste landfill site.  

- TOPSIS and ELECTRE methods be used for more accurate calculations. 
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Research Literature Review: 

Locating the landfill site of urban solid waste is studied in various analyzes that has been dealt with using 

Fuzzy AHP according to different criteria. Locating urban waste landfill using criteria such as geomorphology, 

hydrology, bio-environmental and land use emphasizing geomorphological issues using AHP and GIS methods 

has been conducted. Among these researches, the researches of Yahaya (2010), Sener (2010) and Khorasani 

(2010) in Karaj and Dadras (2010) relying on the Multi-Criteria Decision-Making (MCDM) techniques in 

Bandar Abbas can be mentioned. 

Seyhani Porshokouh (2011) using AHP and GIS analyzed the appropriate site for hygienic urban waste 

landfill of Haji Abad City. In addition, Sharifi (2009) investigated locating the landfill site of dangerous waste in 

Kurdistan Province using the analysis of MCDM in GIS. Furthermore, Kohbanani (2009) examined the site of 

urban waste landfill using MCDA techniques. Today, the management of dangerous waste is one of the most 

important and challenging environmental issues that the health of society depends on it. The goal of managing 

dangerous waste is ensuring that gathering, carrying, treating and hygienic landfilling are economic and 

appropriate in accordance with the waste. Different organizations including World Bank, World Health 

Organization, Environmental and Forestry Protection Organization have presented guidance in managing 

dangerous waste. Industrial waste is a group of dangerous waste that causes hygienic and environmental dangers 

for human and environment in the case of inappropriate management. Various views are suggested regarding 

waste management that among them, the analyses carried out by Elimelech(2011) and Zamorano(2011) 

concerning the waste management in industrial area, Gochfeld (2010) regarding the waste management in the 

sites of Environmental Protection agency and Casta (2010) concerning the policies of waste management in 

European countries, can be mentioned. 

The present study is carried out aiming at locating urban waste landfill site using AHP, TOPSIS and 

ELECTRE bio-environmentally and attempts to zone the land in order to locate the urban waste landfill site 

optimally with the least harm to the environment and personnel’s health and being economic by considering 

geomorphological, hydro-climate, bio-environmental, connective lines, land use and economic criteria. The 

method is in a way that several options with several criteria and sub-criteria are evaluated and then the most 

appropriate option (site) is determined in respect to the selective criteria in order to locate the optimum site. 

 

Methodology: 

In the present research, it has been attempted to use three techniques of MCDM namely AHP, TOPSIS and 

ELECTRE in locating so as to reach correct and logical results. 

Regarding applying different methods, data are considered in accordance with the methods that the data for 

locating waste landfill site are processed in the software Expert Choice and SolverTOPSIS and finally, the 

diagrams show useful performance. 

 

Study Area: 

Iranshahr is located between the orbits of 27 degrees and 12 minutes of north latitude and 60 degrees and 

242 minutes of eastern longitude in Iranshahr Plain with the area of 30 square kilometers. This city is south-

eastern hot in terms of climatic conditions. It is 566 m above sea level. Respecting the landfill site always should 

be outside city and far away from population centers and the issue that landfill age should be estimated 15-20 

years and not be in the development path of the city, two sites for landfilling waste are studied: the first site is at 

15
th

 Km of Iranshahr-Bampour Road with the orbits of 27 degrees and 15 minutes of north latitude and 60 

degrees and 37 minutes of eastern longitude and the second site is at 20
th

 Km of Iranshahr-Chabahar Road with 

the orbits of 27 degrees and 5 minutes of north latitude and 60 degrees and 46 minutes of eastern longitude. The 

distance between the first site and the second one from city is 6 and 15 kilometers respectively. The sum area of 

these two sites is estimated 50 ha.    
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Fig. 1: Satellite image of the first site (15
th

 Km of Iranshahr-Bampour) 

 

 
 

Fig. 2: Satellite image of the second site (15
th

 Km of Iranshahr-Cahbahar) 

 

Criteria: 

Various criteria and factors interfere in identifying the selection of waste landfill site that each of them has 

particular importance and create limits in selection. The ultimate goal of these criteria is finding a site that has 

the least harmful bio-environmental effects for the natural environment around the landfill area.  

 
Table 1: Necessary criteria (source: authors) 

Criterion Descriptions 

Geomorphology 1. Land slope: it should below 40%. According to precipitation and the production of latex in 

carrying the landfill 4% surface slope with 30% lateral slope at covering soil level are necessary. 

2. Bedder: unmixed igneous rocks, impermeable sedimentary rocks and non-fault 

metamorphic and condensed rocks are suitable beds for landfilling. 

3. Soil type: it should be impenetrable and made of Silty clay. 

4. Fault: it should have 80 to 100 meters away from the fractures of the earth. 
5. Topography: it should be in flat lands. 

6. Unstable lands: It should not be at the foot of the slopes and erosive areas.   

Hydro-climate 1. Surface water: it should have 600 away from surface water. 
2. Precipitation: it should not be deployed in the rainy areas. 

3. Wind direction: it should not be in the direction of prevailing winds. 

4. Ice: it should be away from areas with severe frost. 
5. Groundwater: it should be low as much as possible. The depth of over 7 meters is 

appropriate. 

Bio-environmental 1. Air, water and soil pollution: it should have the possibility of releasing the effects of 
unpleasant gases, vapors and odor. 

2. Ecological sensitivity: it should not threaten vegetation, wildlife, rare species and protected 

areas.  

Land use 1. Population areas and industrial facilities: they should be away from cities 5 kilometers 
minimally and 20 kilometers maximally.  

2. Development trend of city: residential complexes should not be in the trend of predicted 

development. 
3. Agricultural lands: they should have 500 meters away from agricultural lands minimally.  

Communicative lines 1. Power lines: it should not threat power lines and be 1 kilometer away from them. 
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2. Roads: it should be trafficable in all seasons, as short as possible and be far away from 

populated areas and the width of rods should not be less than 6 to 7 meters. 

Economic 1. Land life: it should have at least 15 to 20 years and can accept the waste in the long-term 
future. 

2. Site creation: the cost of excavation and leveling, insulating, construction, electricity and 

water should be as low possible. 
3. Reuse: it should be used as a garden or playground after the lifespan of landfill. 

4. Land value: the price of land and additional costs should be acceptable. 

 

Analytic Hierarchy Process (AHP): 

In fact, AHP is a comprehensive method to solve multi-criteria problems and this system is employed to 

solve strategic problems both in reality and in theory. AHP, in 1980, was suggested by Saaty as the wide 

analysis tool in modeling issues such as political, economic, social and educational sciences and the value of a 

group of issues was founded on the basis of pairwise comparison. This method is from the most comprehensive 

designed systems for MCDM, because it formulates problems hierarchically and can consider different 

quantitative and qualitative criteria in the problem. 

The first phase in AHP is analyzing decision-making problem hierarchically that includes the most 

important elements of decision-making problem. In making a hierarchy, high level is a decision-maker’s 

ultimate goal.  Then the hierarchy goes down from the whole to more details until reaches to a level of features. 

This is the level in which decision-making choices are evaluated as the lowest level of hierarchy opposite to it. 

Each level should be attached to its previous higher level. The process of AHP can be delineated and 

implemented in four levels as follows:  

1. Declination and description of hierarchy 

2. Pairwise comparison of hierarchical elements 

3. Calculation of the weights of the relative importance of criteria 

4. Compatibility of system 

To determine the appropriate site for establishing waste landfill site in Iranshahr relying on the different 

scientific references, it was attempted to analyze and study the different used methods, solutions and models and 

then the criteria were compiled in six general groups as geomorphology, hydro-climate, bio-environmental, 

connective lines, land use and economic by considering environmental and human conditions of the study areas. 

Figure 3 shows the hierarchy of criteria. In the next step, after creating hierarchy for the criteria, a questionnaire 

was compiled and relevant experts’ views in this regard were obtained in order to determine the importance 

degree of the criteria in relation to each other as matrices of pairwise comparison and each criterion was 

specified in the scale from 1 to 9. 

It is necessary to note that several views of several exerts are used to determine the priority of criteria and 

sub-criteria, there exist various techniques to reach a general view.  For example, consensus method can be used 

so that researcher gathers and reach a general conclusion. 

 

The appropriate Site for urban waste in Iranshahr  

Geomorphology Hydro-climate Bio-environmental Land use
Communicative 

lines
Economic

Site 1 Site 2

 
 

Fig. 3: Hierarchical structure of locating 
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Table 2: Importance values for pairwise comparison 

Score Preferences (oral judgment) Descriptions 

1 Equally Preferred Both will have equal effect on 
the goal 

3 Moderately Preferred Experience or arbitration 

prefers one to another 

5 Strongly Preferred Strong experience or 
arbitration prefers one to 

another 

7 Very Strongly Preferred In practice, the priority of one 
over another is confirmed 

9 Extremely Preferred The priority of one over 

another is at its maximum rate 

2, 4, 6, 8 Between ----- 

 

Pairwise Comparison of Decision-Making Elements: 

Pairwise comparison is a basic method to test AHP. This method reduces the complexity of the model 

significantly, because only two components are investigated at a time. This method is performed in three phases: 

A) Compilation of comparison matrix in each hierarchy started from the top and continued to the bottom 

B) Calculation of the eights of each element of hierarchy 

C) Estimation of Compatibility Ratio (CR) 

 
Table 3: Pairwise comparison of the criteria in Expert Choice Software 

Economic 
Bio-

environmental 

Communicative 

lines 

Hydro-

climate 
Land use Geomorphology  

5.9 2.23 6.96 2.83 6.31 - Geomorphology 

3.47 7 3.47 2.65 - - Land use 

5.21 2 7 - - - Hydro-climate 

3.85 3 - - - - Communicative lines 

6.76 - - - - - Bio-environmental 

- - - - - - Economic 

 

 
 

Fig. 4: Calculated weight of each criterion 

 

0.385

0.036

0.261

0.129

0.143

0.046

Geomorphology

Land use

Hydro-climate

Communicative lines

Bio-environmental

Economic



38 
 

 

 
 

Fig. 5: Weight of criteria in Site 1and 2 

 

In AHP model, the priority of each option is measured according to the product sum of the priority of that 

option based on the different criteria. It is sufficient to multiply the score of each option from the criterion by the 

weight of that criterion, then add the sum with each other, the option which has obtained the highest score is our 

selected option (first priority). As it is clear, Site 2 is determined as the appropriate site. 

 

 
 

Fig. 6: Final score of Sites 1 and 2 in Expert Choice 

 

 
 

Fig. 7: Diagram of the performance of Sites 1 and 2 
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TOPSIS Method: 

In this method, in addition to considering the distance of a choice from the ideal point, its distance from the 

negative ideal point is also considered so that the chosen option should have the shortest distance from the ideal 

solution and at the same time has the longest distance from the negative ideal solution. The fundamental realities 

of this method are as follows: 

A) The desirability of each index should be consistently increasing or decreasing (as ―is‖ is higher, 

desirability is higher or vice versa) so that the best available value of an index indicates its ideality and the worst 

available value of an index would be the negative ideal for it. 

B) The distance of an option from the ideal or negative ideal may be calculated in the form of Euclidean 

distance (from square) or in the form of the total of absolute value of linear distance (known as block distance) 

that this issue depends on the exchange rate among the indices. 

 

Steps of TOPSIS Method: 

First step: Normalization 

Second step: Multiplying w-vector by decision-making matrix  

Third step: Determining positive ideal alternative (A+) and negative ideal alternative (A-) 

Fourth step: Calculating separation index (distance) 

Fifth step: Calculating closeness value to the ideal solution 

Sixth step: Rating alternatives according to the descending order  

In this research, attempt has been made to use TOPSIS Method for more accurate calculations and 

presenting an ideal option. This method is an introduction to solve problems through Fuzzy method. 

 

Results of Locating Waste Landfill Site through TOPSIS Method: 

According to our previous data, the results of Solver TOPSIS Software are as follows: 

 

 
 

Fig. 8: Comparison of the two options in TOPSIS 

 

The closeness coefficient of the first site to the ideal option is 0.393684 and the closeness coefficient of the 

second site to the ideal option is 0.606316. In the above diagram, site 2 has the highest score and its closeness 

coefficient is higher than site 1. 

 

ELECTRE Method: 

In this method, a new famous concept called ―non-rating‖ is used instead of rating options so that for 

example lk AA 
 indicates that although options k and 1 have no priority over each other mathematically, DM 

and risk analyst accept the betterment of Ak over A1. In this method, all options are evaluated using non-rating 

comparisons and ineffective option are eliminated. Pairwise comparisons are founded on the basis of 

congruence degree of weights and difference degree of the values of weighty evaluation 
 ijV

 and are jointly 

tested for evaluating options. All of these phases are founded on the basis of a coordinated set and an 

uncoordinated one that is known as ―coordination analysis‖. 

 

Steps of ELECTRE: 

First step: converting Decision-making (D) matrix to a descaled matrix 

Second step: Forming weighty descaled matrix (V) like TOPSIS method 

Third step: Specifying coordinated and uncoordinated sets for each pair of options 

0.394

0.606

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

site 1

site 2
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Fourth step: Calculating coordination matrix 

Fifth step: Calculating uncoordinated matrix 

Sixth step: Specifying effective coordinated matrix 

Seventh step: Specifying effective uncoordinated matrix 

Eighth step: Specifying effective general matrix H 

Ninth step: Eliminating low-attractive options so that each column of H that minimally one element is equal 

to the unit can be eliminated, because that column is dominated by a row or rows. 

 

Results of Locating Waste Landfill Site through ELECTRE Method: 

According to thethe abovesteps, the following resultswere obtained: 

 

 D = 
0.134    0.165    0.213    0.242    0.914 0.258
0.991    0.986    0.977    0.969    0.407 0.966

  

 The value of eachcriterion = (0.385,0.036,0.261,0.129,0.143,0.046) 

 Normalizedmatrix:𝐷 =  
0.052    0.006    0.056    0.031    0.131 0.013
0.381    0.035    0.255    0.125   0.058 0.044

  

 MatrixCoordinator:𝐼 =  
− 0.472

0.528 −
  

 Uncoordinatedmatrix:  𝑁𝐼 =  
− 1

0.605 −
  

 The totaleffectivematrix: H = 
− 0
1 −

  

 

In this method, the second option is preferred to the first option, thus, the second site is suggested for 

landfilling urban waste. 

 

analysis of Results: 

The second site is superior to the first site from several aspect as follows: 

1- it is not in the direction of north winds blow, because such winds transfer pollution and at present, the 

first site is  located in the direction of north winds that most of time, it has been observe that the smoke of 

burning waste in this site has polluted residential areas and universities through blowing wind. 

2- The second site is extremely appropriate in terms of connective lines because it is far away from power 

lines and is not located in the path of busy roads. 

3- The second site is a wide plain, contrary to the first site, which is located in mountainous areas. 

It is necessary to note that the second site still is not used to landfill waste and it is only suggested as the 

best option in this research. Currently, the present site for landfilling waste in Iranshahr is the very first site. 

According to the conducted researches, it has been cleared that waste is landfilled several kilometers before the 

first site due to costs problems, transportation and long distance. 

 

Conclusion and Suggestions: 

The present research was an attempt to locate a site for landfilling waste of Iranshahr that MCDM 

techniques are also used it his regard. One of the techniques is AHP Model. According to this technique, the 

weight of each of criteria is calculated. Results show that the criterion of geomorphology with 0.385 weight and 

the creation of hydro-climate with 0.261 weight are the most important ones among the main criteria and the CR 

is 0.1. After determining the weight of criteria, the value of both options was calculated and the second site was 

identified as the best site. The research results show that AHP Method is a flexible, flowing and easily 

applicable for locating waste landfill site. 

After conducting all research phases, the result was obtained that the present waste landfill of Iranshahr at a 

6 kilometers of the city center and it is accumulated unsystematically and in some cases, waste landfilling 

personnel do not transfer waste to the main landfill site and empty or burn it several kilometer before the 

intended site. Therefore, if any site is suggested to landfill waste, the pollution resulted from unsystematic waste 

landfill will continue because of it inappropriate management. Considering the issue, the second site (20
th

 Km of 

Iranshahr-Chabahar Road) is a suitable site for landfilling waste and does not harm humans and environment. 

Thus, it is suggested that authorities analyze and confirm the second site according to the research results and 

considered parameters. 

To provide a healthy and clean environment for citizens, the management of gathering and landfilling waste 

is needed in the city. The basis of health and hygiene is its cleanness that an appropriate waste management 

system deals with the issue. An appropriate cycle of waste management includes responsible elements of 

reducing production, gathering, transportation, processing, recycling and landfilling from the production point to 

the landfill site that implementing each of the mentioned phases requires an accurate plan and design. It is hoped 
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that in the near future, the negative consequences of unhygienic waste landfill will be reduced in Iranshahr by 

more effective waste management. 
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