
Introduction 

Today, uncontrolled urban development and increasing 
population growth along with lifestyle changes and lack 
of proper consumption patterns have led to a dramatic 
increase in the production of urban municipal waste. 

Thus, not only modern societies but also developing 
ones are faced with two major environmental challenges, 
including overuse of non-renewable resources and the 
problem of municipal solid waste (MSW) disposal [1-3]. 
Therefore, urban solid waste management is not only a 
critical environmental issue, but it also involves a wide 
range of social, cultural, and economic factors that need 
to be considered as a priority [3-6]. These factors must be 
considered to achieve a sustainable urban environment as 
one of the signifi cant aspects of sustainable development. 
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Abstract

The rapid growth of municipal solid waste (MSW) is considered one of the greatest environmental 
challenges in both developed and developing countries. Among the numerous approaches in solid waste 
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multiplicity of factors affecting MSW landfi ll siting on the one hand, and the importance of applying 
an effi cient method on the other, has led to conducting multi-criteria decision-making integrated with 
geographic information system (GIS) to evaluate Hassan-Abad land capability. Therefore, 20 criteria were 
categorized into ecological and socio-economic classes, and the analytical network process model was 
used to compute the weights. Statistics show that the most considerable items in landfi ll siting are distance 
from roads and built-up areas and soil with weights of 0.080466, 0.074147, and 0.062027, respectively. 
Moreover, the fi nal capability map generated by the weighted linear combination method represents that 
82% of the study area has no capability for landfi ll siting, while low, moderate, and high capability classes 
cover 12%, 5%, and 1% of Hasan-Abad, respectively. The results indicate the effi ciency of the integrated 
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Produced waste reduction, reuse, recycling, energy 
recovery, incineration, and sanitary landfi lls are well-
known municipal waste management strategies that can 
help achieve sustainable development goals [7-9].

This is despite the fact that even if a combination of 
the above methods are used to manage MSWs, again, the 
need for a sanitary landfi ll is undeniable [10-11] so that 
this strategy is even considered one of the most well-
known municipal waste management options [12-18]. 
However, it should be noted that suitable landfi ll siting is a 
complex process due to social, economic, environmental, 
and technical factors [19-20]. The environmental factors 
are important because the landfi ll may adversely impact 
the biophysical and ecological environment around the 
landfi ll area [21].

Economic factors are applied in the process of 
landfi ll siting due to the importance of the economic 
cost of buying land, plus development and construction 
operations such as sanitation and leveling [22-23]. The 
role of social factors is also important because they 
are often referred to as one of the greatest obstacles to 
proper landfi ll sites [16]. Thus, given the multiplicity of 
factors affecting the selection of proper landfi ll sites, it 
is essential to apply spatial information technologies and 
integrate them with management practices, including the 
integrated use of geographic information system (GIS) 
and multi-criteria decision-making methods (MCDM) as 
an approach with the highest potential in landfi ll sites [18, 
24-26].

A review of literature indicates that the mentioned 
integrated techniques with several MCDM approaches 
such as AHP, analytical network process (ANP), and 
weighted linear combination (WLC) has been applied in 

many studies [10-12, 25-36]. Similarly, four main criteria, 
including geomorphology, hydrology, humanistic, and 
land use, and eight sub-criteria were considered in [31] 
to locate a suitable landfi ll for Jiroft, Iran, using the 
integration of AHP and GIS. The authors in [9] and [33] 
applied WLC and AHP focused on hydrology, wind 
orientation, slope, distance from the road, and residential 
areas as signifi cant parameters to carry out landfi ll site 
selection in the two Iranian metropolitan areas of Gorgan 
and Karaj, respectively. In [17] AHP and GIS were 
combined for landfi ll site selection in Konya, Turkey. The 
distance from transportation routes and rail, the distance 
from archaeological sites, urban areas, land use/land 
cover, and slope were taken as factors in the investigation. 
Moreover, [37] noted signifi cant factors like slope, stream 
network, well, fault, urban area, road, aquifer, and 
agricultural areas in the landfi ll siting process in Mafraq, 
Jordan. Finally, through the integration of GIS, WLC, 
and AHP, three spots as the optimum result for landfi ll 
sites were suggested. In another investigation, fuzzy 
logic and ANP were conducted to perform a landfi ll site 
selection procedure for Qom, Iran. The four indices of 
accessibility, hydrology, natural-topography, and public 
acceptance were introduced as the main criteria in this 
research [38]. In addition, authors in [39] performed the 
study of landfi ll site selection using GIS and the analytical 
hierarchy process in Al-Hillah Qadhaa, Babylon, Iraq 
and considered 15 natural-environmental and artifi cial 
criteria. 

The existing research aimed to:
1. Introduce a comprehensive approach in land capability 

assessment for MSW landfi ll siting as a challenging 
environmental and socio-economic task.

Fig. 1. The study area in Tehran Province, Iran.
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2. Employ MCDM, emphasizing the ANP algorithm and 
fuzzy logic.

Materials and Methods

Study Area 

Hasan Abad, with an area of 16,102.97 hectares and 
dry and very dry climatic conditions, is the center of the 
Fashapuyeh District of Tehran Province and is located in 
the southern part of the province (Fig. 1). Demographic 
studies show that the population of the study area 
increased between 2006 and 2015, from 21,435 to 45,100 
people, respectively. This is in spite of the fact that the 
municipality acknowledges that the daily production of 
waste in the region has increased 1.75 times in this area 
over the years, and there is a dire need to determine 
suitable location for sanitary landfi lls in the region [40].

The methodological procedure of the study includes 
12 phases that are represented step-by-step in Fig. 2.

Criteria Selection

In the existing study, according to the literature 
review, we investigated various parameters regarding the 
selection of suitable landfi ll sites. Afterward, by designing 
them in the form of questionnaires, the opinions of waste 
management experts and environmental specialists who 
were familiar with the study area were pulled, and the 
fi nal parameters for locating landfi lls were selected 
according to the Delphi method. These parameters 
were selected in the form of ecological factors such as 
soil (depth, soil permeability, erosion), water resources 
(river, spring, lakes), physiographic factors (slope, height, 
and aspect based on wind direction), geological factors, 
fault, environmentally protected areas, environmental 
and economic social criteria, land use (agricultural land, 

orchards), distances from roads, distance from built-up 
lands (industrial, residential, healthcare centers, and city 
area in total), and distances from historic sites, mines, 
airports, railways, and infrastructure. In order to develop 
the database, digitized maps (thematic information) were 
prepared and scrutinized in GIS.

ANP Method

Regarding the questionnaires, the ANP method under 
the Super Decision Software environment was used to 
determine the weight of criteria and indices based on 
expert opinions. This technique is a holistic approach 
and is known as one of the most widely used methods 
of MCDM [41-42, 44]. In this method, studied criteria 
and indices are given in the form of questionnaires to the 
relevant experts for pairwise comparisons and rating in a 
standard way as shown in Table 1. It should be noted that 
Cochrane’s Formula and Morgan’s Table were used in this 
study to determine the required number of questionnaires 
[41, 44-45]. Accordingly, a total of 20 questionnaires 
were designed using the Delphi method to distribute later 
among the experts who were familiar with Hasan-Abad 
conditions in order to rate criteria and indices.

Research indicates that the ANP technique can 
strongly consider the necessary formation for uncertain 
pairwise comparisons [43, 48-49], and it is also able to 
provide much better explanations in multi-decision-
making procedures [47, 50]. Generally, in ANP procedure 
fi rst and foremost, a specifi c vector, w, should be 
calculated by the equation:

                  (1)                                                                                                                                              

… where λ max is the greatest specifi c numerical value 
of the pairwise comparison matrix A, and w shows the 
relative importance of criteria and indices [46, 51-52]. 
Moreover, it is necessary to introduce a normalization 
algorithm to solve w approximately. The pairwise 
comparison matrix is gained as relationship (2), while 
the signifi cance distribution of criteria and indices as a 
percentage is acquired as relationships (4), (5), and (6) [51, 
53].
                                                                                               

Fig. 2. Methodological fl owchart.

Defi nition Intensity of 
importance

Equally  important 1

Weakly important 3

Strongly important 5

Demonstratively important 7

Absolutely important 9

Intermediate value between adjacent scale 
values 2, 4, 6, 8

Table 1. ANP pair wise comparison scale [46-47].
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       (2)                                                                                                                                              
        

         (3)                                                                                                                                              

                   (4)                                                                                                                                              

  
(5)
    

     (6)                                                                                                                                              
 

Afterward, it is absolutely essential to check the 
pairwise matrix consistency through computing an index 
named consistency index (CI), which is calculated by the 
mathematical formulas below:

    (7)

             (8)

                         (9)

                               (10) 

In equation (10), CI, RI, and CR stand for consistency 
indicator, random indicator, and consistency ratio, 
respectively. Researchers note that the acceptable CI is 
less than 0.10 [51, 53].

In addition, the point is, if the matrixes are not 
completely developed or so-called, they are primitive, 
the limiting value in the form of the limited super matrix 
is gained by putting the specifi c vector, w, to powers, as 
presented in equation (11) [51, 54].

                 (11) 

Furthermore, the super matrix indicating a hierarchy 
with three specifi c levels of goal, criteria, and alternatives 
is as follows:

 (12) 

In this matrix, w21 and w32 are two vectors that 
indicate the goal’s impact on the criteria and the criteria’s 
impact on each and every alternative, respectively. 
Here, I and W are referred to as the identity and super 
matrix, respectively [51, 55].

Standardizing Map Layers

At this stage, all of the criteria and indices were 
normalized by conducting the fuzzy logic method. Due 

to using a various range of scales in measurement of the 
criteria, it is undoubtedly essential to standardize each 
and every criterion before any further combination [12, 
41, 56-57]. Therefore, factor maps have been standardized 
based on the fuzzy logic rules on the scale of bytes (0-1) 
with regard to the related fuzzy membership functions. In 
the mentioned range of 0-1, a higher value shows greater 
suitability and a lower one indicates less [41, 56, 58]. To 
“fuzzify” the factor maps, it is important to determine 
the threshold values of the criteria accompanied by the 
type of fuzzy membership functions [41, 59]. The fuzzy 
membership functions used in this research are named 
linear (monotonically decreasing and monotonically 
increasing) and discrete (Table 2).

Here, the linear scale conversion method (LSCM) 
with the mentioned equation (13) are employed to convert 
criteria maps to fuzzy layers [41, 60]:

              (13)

…where standardized range represents the range of 
changes in standardization and Xi, Ri, Rmin, and Rmax denote 
the cell’s value following standardization, the cell’s value 
before standardization, the minimum value in the factor, 
and the maximum value in the factor, respectively [60]. 
By reviewing [41], to fuzzify some factor maps (criteria) 
such as erosion, soil depth, geology, height, etc., which 
follow a discrete pattern of fuzzy membership and lack 
continuity between descriptive numbers or states, fi rst of 
all the fuzzy values related to each class are computed 
using formula (13). Afterward, one fi eld, named “fuzzy 
fi eld,” is defi ned in the attribute table of that factor map in 
GIS software, and then fuzzy numbers are transferred to 
the mentioned fi eld. 

Note that in the landfi ll site selection procedure there 
are two sets of maps, named factor maps and constraints. 
Constraints specify the areas that cannot be used for a 
specifi c purpose at all (e.g., the inner sides (polygon) of 
land use, airport, lake, springs, built-up areas, historical 
places). In order to standardize constraints, Boolean logic 
based on the value of 0, 1 is used, where constrains take 
zero and other parts take 1 [41].

Weighted Linear Combination
Method

At this step, to create a landfi ll suitability map we 
carried out the WLC method. In fact, WLC is a method of 
evaluation that represents cell suitability by weighing and 
combining factor map layers [56, 61]. Equation (14) shows 
the mathematical formulation of this method [11, 23, 41].

                    (14)
 
…where Sf stands for total suitability index value (0-1) of 
factor maps, Wi and Xi indicate weight and criterion score 
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of factor i, respectively, and N indicates the total number 
of factor criteria. In order to consider constraints based 
on Boolean logic, constraints with the value of 0 should 
be multiplied by suitability as calculated from the factors. 
Equation (15) notes the mathematical form:

                        (15)  

…where Sc stands for total suitability index value (0) and 
K and bj show total number of constraints and suitability 
index value for each constraint (0), respectively [41, 62].

Subsequently, in order to compute the fi nal suitability 
index St, integrating total factor (Sf) and total constrain 
suitability (Sc) index via equation (16) was performed. 

                         (16)

Criteria Function of fuzzy 
membership

Primitive 
limits Fuzzy format

Erosion Discrete High erosion equal to 0.6, moderate erosion equal to 0.4

Soil depth (cm) Discrete Very deep equal to 1, deep equal to 0.8, moderately deep equal to 
0.6, semi-shallow equal to 0.4, shallow equal to 0.2

Soil permeability Discrete Very slow equal to 1, slow equal to 0.8, medium equal to 0.6, rapid 
equal to 0.2

Slope (%) Discrete 0-10% equal to 1, 10-20% between 0-1, more than 20% equal to 0

Aspect
(based on wind 

direction)
Discrete E equal to 1, NE, SE equal to 0.8, N,S equal to 0.4, W, SW, NW 

equal to 0.2

Height (m) Discrete 1,000-1,250 m equal to 1, 1,250-2,000 m between 0-1, more than 
2,000 m equal to 0

Geology Discrete
Sandstone, siltstone, marl and bituminous shale equal to 0.8; sandy 
clay and conglomerate equal to 0.6; limestone and sandstone equal 

to 0.2; sand equal to 0
Distance from 
historical sites

Monotonically 
increasing (linear)

0-1,500 m equal to 0, 1,500-4 500 m between 0-1, more than 4,500 
m equal to 1

Distance from 
environmentally 
protected areas

Monotonically 
increasing (linear)

0-2,000 m equal to 0, 2,000-6,000 m between 0-1, more than 6,000 
m equal to 1

Distance from
land use

Monotonically 
increasing (linear)

0-2,000 m equal to 0, 2,000-6,000 m between 0-1, more than 6,000 
m equal to 1

Distance from road (m) Monotonically 
decreasing (linear)

0-500 (m) 
Buffer

500-2,000 m equal to 1, 2,000-4,000 m between 1-0, more than 
4,000 m equal to 0

Distance from Built-up 
Area (m)

Monotonically 
decreasing (linear)

0-3000 (m) 
Buffer

3,000-4,500 m equal to 1, 4,500-6,000 m between 1-0, more than 
6,000 m equal to 0

Distance from river (m) Monotonically 
increasing (linear)

0-2,000 m equal to 0, 2,000-4,000 m between 0-1, more than 4,000 
m equal to 1

Distance from spring 
(m)

Monotonically 
increasing (linear)

0-2,000 m equal to 0, 2,000-4,000 m between 0-1, more than 4,000 
m equal to 1

Distance from lake (m) Monotonically 
increasing (linear)

0-2,000 m equal to 0, 2,000-4,000 m between 0-1, more than 4,000 
m equal to 1

Distance from airport 
(m)

Monotonically 
increasing (linear)

0-8,000 m equal to 0, 8,000-10,000 m between 0-1, more than 
10,000 m equal to 1

Distance from mine Monotonically 
increasing (linear)

0-2,000 m equal to 0, 2,000-4,000 m between 0-1, more than 4,000 
m equal to 1

Distance from 
infrastructure

Monotonically 
increasing (linear)

0-500 m equal to 0, 500-1,500 m between 0-1, more than 1,500 m 
equal to 1

Distance from fault Monotonically 
increasing (linear)

0-1,000 m equal to 0, 1,000-3,000 m between 0-1, more than 3,000 
m equal to 1

Distance from railway Monotonically 
increasing (linear)

0-2,000 m equal to 0, 2,000-3,000 m between 0-1, more than 3,000 
m equal to 1

Table 2. Fuzzy membership function of the criteria (factor maps) in WLC method to assess capability for landfi ll siting.
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Results and Discussion

As mentioned previously, according to literature 
review and identifi cation of the study area, indices and 
criteria affecting municipal waste landfi ll sites were 
detected, wisely. Therefore, the ANP model structure was 
later designed to determine the weights of indices and 
criteria after reviewing relevant experts’ opinions in the 
form of questionnaires. As shown in Fig. 3, the important 
criteria were classifi ed into two categories: ecological and 
socio-economic.

The fi nal weight of the indices and criteria were 
determined by implementing the above model. As shown 
in Table 3, the economic-social criteria with the fi nal 
weight of 0.302168 compared with the ecological criteria 
with the fi nal weight of 0.151083 played a more important 
role in determining suitable landfi ll sites in the process 
of evaluating the studied land area. This is despite the 
fact that indices, including distance from roads, distance 
from urban-constructed areas, and soil represent the most 
importance compared with other indices in the above 
study process, respectively, with importance coeffi cients 
of 0.080466, 0.074147, and 0.062027.

In the study, distance from roads is considered 
a signifi cant economic criterion in landfi ll siting. 
A primary buffer distance of 500 m is considered, while 
authors in [63] did the same because of optical intrusion, 
impacts on tourist attraction, transportation, cost-benefi t 
investigation, and an urban area’s future development. 

According to the environmental consideration of Iran’s 
Department of the Environment, landfi lls cannot be 
located within 3000 m of a residential area. This study 
applied the mentioned buffer distance as well as [10] to 
support the reasons suggested by [63] because of crucial 
issues such as land value decline, health concerns, and 
optical and odour intrusion. Moreover, the importance of 
soil factor is directly because of the contamination risk of 
soil and groundwater by leachate. Although in the study 
area the water table is extremely low due to drought and 
overdraft, especially in recent years, soil pollution is still 
a major concern. Therefore, it is an undeniably important 
reason that the present study emphasized.

After determining the weights and the required 
thematic layer preparation, the WLC process was carried 
out and the fi nal map generated (Fig. 4) to show Hasan-
Abad land capability for an MSW landfi ll siting.

In order to generate a land capability map of Hasan-
Abad according to the WLC method for landfi ll siting, 
fi rst and foremost the index of Sf (suitability of factor 
layers with the value of 0-1) was specifi ed by multiplying 
weights in the respective layers and adding them together. 
Moreover, the fi nal suitability index for the Hassan-
Abad (MSW) landfi ll was created by multiplying Sf in Sc 
(layers of constraints with the value of 0). Afterward, the 
reclassifi cation operation was done according to Table 4. 
In other words, the land capability map can be classifi ed 
based on the fi nal value of each pixel [41, 56].

MSW Landfi ll Siting Using WLC

The interpretation of the fi nal capability map shows 
that there are four categories of land capability in Hasan-
Abad. As represented in Fig. 5, 82% of the study area has 
no capability for an MSW landfi ll siting due to several 
ecological reasons, such as physiography (height, aspect, 
and slope) and erosion, as well as socioeconomic reasons 
like suitable distance from residential areas, historical 
places, faults and an airport. Statistics show that only 
12% and 0.5% of Hasan-Abad have low and moderate 
capabilities, respectively. As can be seen, only 1% of 
this city falls under the high-capability class, while the 
extreme-capability class is found in no parts of the area.

It is important to consider that all of the polygons 
with suitable capability will not be planned for landfi ll 
siting. It is undeniably essential to prioritize them based 
on high suitability to reach the users’ objective in landfi ll 
implementation procedure to consider the prerequisites 
of development. However, the fi nal capability map 
represents a homogenous plan in term of capability.  

In order to interpret the capability map of Hasan-
Abad as driven by the WLC method, we performed 
intensive fi eld studies and observations. The results of 
our fi eld investigations completely justifi ed the map. To 
explain more, as the capability map shows, the central 
part of Hasan-Abad has no capability for landfi ll siting, 
and fi eldwork proved that the concentration of residential 
and built-up areas in this part diminishes as you go from 
the central parts to the margins. In addition, dry farming 

Fig. 3. ANP structure of land capability assessment for landfi ll 
site selection.
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agricultural lands are located in the margins. Those that 
had been under dry farming before and now have the 
label of abundant considered as low capability class in the 
Hasan-Abad land capability map. Moreover, the moderate 
and high capability class in the map represent areas that 
faced land use changes from dryland farming to semi 
bare and completely bare over the years, respectively. 

In addition, it should be mentioned that the results of 
the existing study support the investigations reported in 
[64] and [65]. They applied an analysis network process 
model and pointed out that it is one of the most appropriate 

techniques for resolving complicated issues. They noted 
that due to its fl exibility, ANP can determine the relative 
importance of weights of criteria systematically, and a 
network relationship of a set of them that supports the 
decision-making process. Moreover, they reported that the 
integration of ANP and GIS through the MCDM method 
can provide more reliable results. Furthermore, authors 
in [66] proved that the multi-criteria decision-making 
technique that has been performed in the present study 
is highly capable of integrating the qualitative important 
criteria into numerical data and provides the possibility of 
decision-making regarding the mathematical computation, 
which is exactly the point that was emphasised in [67]. 
They mentioned that multi-criteria decision-making 
is an adequate method in site selection due to drawing 
the group of expert opinions to prioritize alternatives, 
indices, and criteria applying fuzzing techniques and the 
ANP model. To explain more about the use of fuzzy logic 
in this study, it is crucial to mention that applying certain 
logic and numbers in the quantifying indices procedure 
does not seem logical due to the very gradual changes in 
indices in the ecosystem. Therefore, the most reliable way 
to quantify qualitative indices is by applying fuzzy logic, 

Fig. 5. Area of capability classes in Hassan-Abad (ha).

Criteria and 
index Weight Criteria and index Weight Criteria and 

index Weight Criteria and 
index Weight

Ecological 0.151083 Aspect 0.008524 Soil Depth 0.006728 Road 0.080466

Geology 0.018822 Slope 0.001282 Fault 0.034217 Mine 0.025065

Water resources 0.018965 Height 0.002699 Socio-
economic 0.302168 Infrastructure 0.019216

River 0.011886 Environmentally 
protected areas 0.004547 Built-up 

area 0.074147 Railway 0.007985

Spring 0.005304 Soil 0.062027 Historical 
sites 0.018095

Lake 0.001775 Erosion 0.039083 Land use 0.034930

Physiography 0.012505 Soil permeability 0.016216 Airport 0.042264

Table 3. Total weight of criteria and indices applying ANP model.

Fig. 4. Land capability map of Hasan-Abad according to WLC 
method for MSW landfi ll siting.

Class 
number Land capability Final value of each 

pixel

1 Extreme capability 0.8-1

2 High capability 0.6-0.8

3 Moderate capability 0.4-0.6

4 Low capability 0.2-0.4

5 No capability 0-0.2

Table 4. Classifi cation of Hasan-Abad land capability map for 
MSW landfi ll siting using WLC method.
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which is highly capable for presenting fi nal results that 
resemble real conditions well [68-72].

Also, as mentioned previously, the literature review 
helped to identify important parameters to assess the land 
capability for siting an MSW landfi ll in Hasan-Abad. 
For instance, studies showed that the soil parameter is a 
crucial factor in identifying suitable landfi ll sites because 
of its signifi cant role in controlling landfi ll leachate, which 
is undeniably one of the most important landfi ll impacts 
[63]. Therefore, three parameters, including soil depth, 
soil permeability power, and erosion were considered 
in this study. However, the literature review shows that 
the soil parameter was not included in the MSW landfi ll 
site selection procedure in some studies [11, 17, 32]. In 
addition, the other substantial factor is an aspect that 
is categorized under the name of physiography in this 
study and indicates wind direction. On the one hand, 
the signifi cance of this criterion is because it can easily 
distribute landfi ll-emanated odours. On the other hand, 
decomposing degradable substances in a landfi ll generates 
methane gas and it is a major type of air pollution [26]. So 
environment-wise, it is undeniably important to take this 
into consideration, although authors in [10] and [12] did 
not consider aspects in the landfi ll site selection process. 
To sum up, Table 5 represents a comparison between the 
consideration of important criteria in MSW landfi ll siting 
process by the present and some other studies.

Since landfi ll site selection is a complex procedure, it is 
essential to take a wide range of factors into consideration 
in order to minimize further negative impacts on the 
ecosystem. This is a reason to focus on covering all 
the effective criteria based on Hasan Abad conditions 
in the landfi ll site selection process, although there is a 
possibility to ignore one or more items in these kinds of 
studies according to the study area features. However, 
some criteria, like soil, aspect, geology, and erosion, are 
mostly common and fi xed and are to be considered.  

   

Conclusions

Since sustainable urban development emphasizes 
improving the quality of urban environments as a dynamic 
system, the optimal management of MSW is undoubtedly 
important, especially from environmental and health 
points of view due to the high volume of their daily 
production in all countries. Although there are several 
strategies in municipality solid waste management, 
the sanitary landfi ll is still the most common in many 
countries – especially developing ones such as Iran. 
Identifying suitable landfi ll sites needs to consider many 
factors according to the characteristics of the study area. 
Hence, after conducting fi eld studies (to identify study 
area) and reviewing the literature, 20 important criteria 
are categorized into two classes: ecological and socio-
economic. 

In the present study, due to the GIS ability in data 
analysis, appropriate and effective database establishment, 
and the fl exibility to apply such models as WLC, the 
combination of GIS, fuzzy logic (for standardization 
of factor maps), Boolean logic (for standardization of 
constrain maps), and multi-criteria assessment methods 
(MCDM) (to investigate the capability of Hassan-Abad 
lands) was used for MSW landfi ll siting. After applying 
weights driven by the network analysis model (ANP) 
to the indices and criteria, the integration of factor and 
constraint maps carried out, a land suitability map of 
the study area was prepared using the WLC approach. 
It should be noted that the results of this study only 
represent the appropriateness and inappropriateness 
of Hassan Abad lands for MSW landfi ll siting, and it is 
not a fi nal decision by itself. Thus, other considerations 
such as public acceptance, land ownership, economic 
development studies, landfi ll environmental impact 
assessments, and more fi eld studies should be considered 
in the fi nal decision.

References Criteria

R
ailw

ay 

Fault 

Infrastructure

M
ine

A
irport

Lake

R
iver

Spring 

B
uilt up areas 

R
oad

Land use 

Environm
entally 

protected areas

H
istorical places

G
eology

H
eight 

A
spect

Slope

Soil perm
eability

Erosion

[10] * * * * * * * * * * *
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[73] * * * * * * * *
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study * * * * * * * * * * * * * * * * * * *

Table 5. Comparison between MSW landfi ll siting studies based on the consideration of signifi cant criteria.
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