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Landfilling is one of the most affordable and appropriate ways to dispose of 
Municipal Solid Waste (MSW). However, because it depends on social, 
environmental, technical, economic, and legal aspects, deciding where to put 
landfills is a challenging and complex undertaking. Over the years, professionals 
have investigated and used the Geographic Information System (GIS) and Multi-
Criteria Decision-Making (MCDM) combinations to address the aforementioned 
landfill site appropriateness study difficulties. The high quantity of scholarly 
papers that have been announced for the foreseeable future makes this fact clear. 
A state-of-the-art of current studies is essential for guiding colleagues and 
providing a context of the available literature. Reviewing all scholarly publications 
on GIS-based MCDM modelling for landfill site suitability evaluations is the aim of 
this project. We have compiled and surveyed 115 studies that were published 
between 2014 and 2024. A developed taxonomy that includes the following 
categories—GIS software, application area, uncertainty, MCDM approaches, cell 
sizes in GIS, and criteria—is then used to examine and categorize the studies. The 
most popular MCDM techniques for weighting the criteria and ranking the 
alternatives are the Analytical Hierarchy Process (AHP) and Fuzzy Logic. In 
contrast, the Environmental dimension is the most frequently favoured primary 
criterion, and criteria analysis reveals that surface and ground water, geology, 
among other criteria groups, the most often utilized ones include land use, 
distance to a fault zone, distance to an urban region, and distance to a road and 
slope. In addition to offering insights for upcoming modelling and research 
initiatives in the subject, these classifications and observations are useful for 
locating study gaps in the existing literature.  
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1. Introduction 
 
The problem of landfill placement in developing countries is a serious one that has an immediate 
effect on public health and environmental sustainability. A combination of community opposition, 
commonly known as the "Not in My Backyard" (NIMBY) mindset, plus the scarcity of suitable property 
in many areas impede the process. These elements may influence the choice of improper dumping 
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locations, which not only disregard legal requirements but also seriously endanger nearby 
ecosystems and water supplies. Furthermore, the siting process is labor-intensive and manual due to 
its complexity, which necessitates a careful evaluation of numerous environmental, socioeconomic, 
and regulatory considerations. These problems may be made worse by neglecting geological and 
topographical factors when choosing a location, which could lead to landfills that are more 
susceptible to contamination and environmental damage. Therefore, resolving the landfill siting issue 
is crucial to guaranteeing efficient waste management procedures that safeguard the environment 
and public health.In many developing nations, landfilling has been the most popular way to dispose 
of solid waste. Landfills continue to be an essential component of solid waste management programs, 
even in the face of numerous advancements in the reduction and recycling of solid waste. 
The process of landfill siting is difficult and time-consuming. It necessitates the assessment of 
numerous factors pertaining to the environment, socioeconomics, and statutory rules and 
regulations. The "not in my backyard" mentality of communities and the availability of land are the 
main factors influencing Libya's manual, expensive, and time-consuming landfill selection procedure. 
Inappropriate garbage disposal sites are chosen as a result, which eventually has an impact on the 
environment and public health. The placement of landfills must shield surface waters, groundwater, 
and the local ecosystem from the waste stream's effects. For sustainable management, geology, 
topography, and other natural resources should all be taken into account while choosing a landfill 
location. When choosing a landfill location, a Geographic Information System (GIS) is a useful tool for 
analyzing vast amounts of geographical data as a first screening step. The relative importance 
weighting of each criterion is measured using Multiple-Criteria Decision Analysis (MCDM). Every 
criterion map is subjected to overlay analysis. The study area's high and low appropriate zones can 
be identified based on the findings. Finding appropriate landfill locations can be aided by a variety of 
GIS programs and MCDM techniques. With an emphasis on the application of GIS and MCDM 
methodologies, this study attempts to present a thorough analysis of landfill site selection. It sets 
itself apart by analyzing the variables affecting site selection in various nations and showcasing 
important discoveries made by scholars in this area. This method makes it easier to make sustainable 
decisions that promote environmental and public health preservation. Enhancing landfill site 
selection requires integrating MCDM with GIS, which enables the evaluation of environmental, social, 
and economic factors through spatial analyses such as overlay and sensitivity evaluations [1]. Fuzzy 
sets play a crucial role in MCDM by addressing uncertainty and imprecision, with approaches like 
Parsimonious Fuzzy AHP, Z-number Fuzzy AHP, and fuzzy TOPSIS improving decision-making in 
resource management and sustainable development [1]. Recent studies emphasize Intuitionistic 
Fuzzy Sets (IFS), Z-Numbers, and their combination in Intuitionistic Fuzzy Z-Numbers (IFZNs), 
enhancing reliability in complex assessments [2,3]. Models such as Fuzzy P-BWM and IFRS further 
strengthen decision frameworks by integrating ambiguous data from multiple sources [3,4].  
The framework of the applied methodology is illustrated in Figure (1). 
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Fig. 1. framework for the applied model 
 

2.Methodology for Selecting research Papers 
  
The research papers in this review were chosen through a systematic process that focused on the 
selection of landfill sites between 2014 and 2024 utilizing GIS and MCDM. Determining the primary 
study goals and formulating targeted inquiries about the standards utilized in dump site selection as 
well as the difficulties in utilizing GIS and MCDM techniques are the first steps in the procedure. Using 
scholarly resources like Google Scholar and Scopus, terms following "landfill site selection," 
"Geographic Information Systems," and "Multi-Criteria Decision Making" are highlighted. Peer-
reviewed research that explicitly address the topic are included in the inclusion criteria; however, 
articles published prior to 2014 are not. Following an initial screening of abstracts and titles, each 
chosen work is critically assessed with an emphasis on the use of MCDM and GIS. Important 
information is retrieved and arranged into themes that support the goals of the study, including the 
criteria and analytical techniques. 
 
3. Statistical Analyses  
 
This section provides a thorough statistical analysis of all scientific publications published since 2014 
that deal with landfill site selection. In order to better comprehend the development of studies and 
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approaches employed in the area, this analysis attempts to present a clear picture of the temporal 
trends in research. The temporal distribution of these papers is shown in Figure (2), which also 
highlights times when research effort significantly increased. 
These studies are crucial for highlighting the different strategies put forth in the literature and for 
determining the degree of interest among academics in this field. We may learn more about how 
landfill siting techniques have changed over time and how case studies are used to provide practical 
and long-lasting solutions by reading these publications. 

 
Fig. 2. Temporal distributions of scientific articles 

 
The chronological distribution of the 115 scientific publications published since 2014 is displayed in 
table (1). Because of the date of the database search, the sample of articles for the current year 
(2024) is not representative. According to the frequency of appearance, there was a notable rise in 
research papers between 2018 and 2024. All reviewed paper's authors perform their research using 
a case study and suggest a landfill siting methodology. 

Table 1 
Temporal distributions of scientific articles 

 
year Frequency Authors 

2014 2 [35] [121] 
2015 3 [81] [82] [97] 
2016 8 [63] [71] [32] [20] [27] [28] [103] [41] 
2017 6 [53] [74] [77] [101] [12] [115] 
2018 7 [30] [59] [16] [31] [6] [93] [111] 
2019 10 [56] [75] [10] [94] [43] [104] [112] [119] [122] [9] 
2020 18 [48] [22] [61] [62] [73] [83] [26] [89] [91] [92] [95] [34] [11] [96] [42] [106] [116] [120] 
2021 17 [21] [57] [23] [66] [38] [24] [76] [19] [78] [33] [84] [39] [40] [98] [113] [8] [124] 
2022 11 [36] [60] [69] [70] [25] [87] [107] [108] [110] [29] [44] 
2023 13 [5] [51] [54] [55] [37] [65] [67] [17] [79] [85] [88] [90][68] 
2024 20 [49] [15] [50] [52] [58] [64] [72] [18] [7] [86] [99] [100] [102] [105] [109] [114] [117] [118] 

[123][80] 
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The country in which the case study was conducted is shown in table (2), along with the frequency 
and total number of publications for each of the 32 case study countries that were identified. The 
top five nations ranked by the number of case studies per nation—which account for 51.3% of all 
articles—are Iran, Turkey, India, Iraq, and Ethiopia. 

 
Table 2 
The country in which the case study was conducted 

 
Country Frequency Authors Country Frequency Authors 

Zambia 1 [5] Australia 2 [62] [89] 

Bangladesh 1 [48] Pakistan 4 [37] [69] [40] [118] 

Congo 1 [49] Canada 2 [68] [73] 

Jordan 1 [15] China 2 [6] [24] 

Saudi 
Arabia 

5 [50] [19] [85] [88] [113] Bengal 2 [72] [105] 

Ethiopia 7 [51] [66] [67] [17] [86] 
[92] [102] 

Kenya 1 [74] 

India 14 [21] [36] [22] [65] [38] 
[11] [96] [101] [28] [103] 
[106] [107] [115] [117] 

Malaysia 3 [32] [81] [109] 

Turkey 11 [52] [30] [23] [10] [91] 
[34] [35] [42] [99] [44] 

[116] 

Greece 1 [18] 

Nigeria 5 [53] [70] [20] [100] [104] Mozambique 1 [78] 

Iraq 10 [54] [56] [80] [83] [84] 
[94] [98] [12] [112] [8] 

Kuwait 1 [7] 

Algeria 1 [55] Egypt 2 [90] [97] 

Poland 1 [57] Tanzania 1 [39] 

Vietnam 3 [58] [87] [29] Morocco 2 [27] [108] 

Iran 17 [59] [61] [63] [31] [64] 
[71] [75] [76] [33] [25] 
[82] [26] [93] [95] [41] 

[43] [111] 

Sultanate of 
Oman 

1 [110] 

Bosnia and 
Herzegovina 

1 [60] Malawi 1 [114] 

Brazil 3 [16] [77] [79] LIBYA 7 [119] [120] [121] [122] [123] 
[124] [9] 

 
Numerous approaches have been developed in the field of decision-making to help practitioners and 
researchers make sense of complex data and make informed decisions. With 106 research using this 
method, GIS is the most popular among them, underscoring its importance in spatial analysis and 
decision support. Given that GIS offers vital insights into geographical elements and environmental 
implications, this is especially relevant for choosing appropriate locations for garbage disposal sites. 
Next in line is MCDM, which is employed in 94 articles and is very useful for assessing possible sites 
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in light of different environmental, social, and economic issues because it makes it easier to prioritize 
based on many criteria. With 73 studies using its organized framework to simplify complex site 
selection decisions, the Analytic Hierarchy Process (AHP) is also well-known. The variety of methods 
available to address the complex problems of waste management is further demonstrated by other 
strategies like fuzzy logic and spatial decision support systems. This variation emphasizes how crucial 
it is to use the right approach in order to guarantee efficient and long-lasting waste disposal solutions. 
The Methods Used distribution of the 115 scientific publications in Figure (3) and Table (3). 
 

 
Fig. 3. Methods Used of scientific articles 

 
Table 3 
The Methods Used which the case study was conducted 

no Methods Used Total 
articles 

1 Geographic Information Systems (GIS)  106 

2 Multi-Criteria Decision-Making (MCDM) 94 

3 Analytic Hierarchy Process (AHP) 73 

4 Fuzzy Logic 31 

5 Spatial Decision Support System (SDSS) 3 

6 Simple Additive Weighting (SAW) 3 

7 Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) 8 

8 Analytic Network Process (ANP) 2 

9 Weighted Linear Combination (WLC) 10 

10 Remote Sensing 2 

11 Best-Worst Method (BWM) 3 

12 Decision-Making Trial and Evaluation Laboratory (DEMATEL) 3 

13  Multi-Attribute Decision Making with Grey Numbers (Grey MARCOS) 3 

14 Multi-Resolution Spatial Strategy (MRSS) 1 

15 Ranked Sum Weighting (RSW) 1 

16 Full Consistency Method (FUCOM) 2 

17 Field Study, Questionnaire 1 
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4. Methodology 

 
Calculating landfill acreage, examining local conditions, reviewing federal, state, and local 
regulations, creating maps and putting them into practice, identifying possible landfill locations, and 
conducting a preliminary site investigation are all part of the suggested methodology for MSW landfill 
site selection. The transdisciplinary nature of GIS methods and approaches has led to their increasing 
application in planning and management procedures.  
Many scholars are using GIS in the landfill site selection process because of its benefits, which include 
advanced spatial analytics and modeling. In the landfill siting procedure, GIS techniques are used in 
combination with other solution strategies in 102 out of 115 reviewed research papers (88.7%). 
Furthermore, the landfill suitability analysis solely employed GIS as a problem-solving method. The 
scientific publications examine the patterns and benefits of using MCDM and GIS techniques in 
alternative selection research. An outstanding analytical tool is created when GIS and MCDM are 
combined. Either by meeting target requirements on all alternatives or by applying exclusive 
constraints/criteria (Boolean constraints), the feasible alternatives that satisfy all constraints are 
found. The exclusionary criteria/restrictions stem from either physical impracticability (surface water 
bodies, national parks, etc.) or legal limitations on landfill siting (the distance between the site and 
residential and recreational areas, airports, water bodies, public drinking water sources, flood risk 
areas, cultural heritage, etc.). Boolean logic algebra and GIS overlay procedures are used to 
implement Boolean constraints. The intersection (logical AND), if all criteria are satisfied, or the union 
(logical OR), where only one requirement is satisfied, are typically viable options. 

 
 5. Landfill Site Selection Criteria 
 

Selection Criteria for Landfill Sites The site evaluation process for choosing a landfill location 
frequently uses a wide variety of criteria. Exclusionary and non-exclusionary criteria are typically used 
in accordance with their function in the decision-making process. Considered essential, the 
exclusionary criteria or limitations are used in an initial screening procedure to weed out regions that 
aren't appropriate for further examination. Landfill siting is prohibited in areas that do not meet legal 
requirements for landfill siting, such as the distance between the site and sanitary protection zones 
surrounding public water supplies, waterways and water bodies, cultural heritage, airports, national 
parks and other protected natural zones, the boundary of residential and recreational areas, flood 
risk areas, etc. Additionally, some areas are not physically feasible for landfill placement, such as 
surface water bodies, national parks and protected areas, faults, land with urban and rural 
settlements, and transportation infrastructure. The possible landfill location candidate is selected by 
ranking the remaining viable locations using the non-exclusionary criteria. After combining non-
exclusionary criteria that are weighed, some researchers choose the best option. Non-exclusionary 
criteria that may be difficult to measure or incommensurable criteria that are measured on various 
scales must be taken into account when ranking appropriate areas. The following Table (4) shows the 
criteria used by researchers to select the landfill site.                  

 
 
 
 
 



International Journal of Sustainable Development Goals 

Volume 1, (2025) 289-309 

296 
 
 

 

                                          
Table 4 
The criteria used by researchers to select the landfill site 

Category Criteria Frequency 
(%) 

Environmental Environmental impacts, public acceptance, sensitive areas  58% 

Land Use Land use compatibility, land cover, proximity to agricultural land  46% 

Geological Geology, soil type, lithology, groundwater depth  13% 

Social and Economic Population density, land value, economic considerations  21% 

Hydrological Proximity to water bodies, surface water proximity, drainage density  4% 

Accessibility Distance to roads and transportation networks 7% 

Technical Infrastructure availability, site accessibility  3% 

Topographical Elevation, aspect  3% 

 
6. Detailed analyses of the literature  
 
There are a number of important themes that show the complexity of solid waste management and 
landfill site selection in the literature, especially in urban areas like Libya. Integration of GIS with 
MCDM methodologies is a major focus, since it facilitates spatial analysis and improves the accuracy 
and effectiveness of site selection. The social, environmental, and accessibility effects of possible 
landfill locations can therefore be evaluated by decision-makers. Economic and social concerns, such 
as proximity to residential areas and public approval, environmental variables, such as soil qualities 
and groundwater levels, and geomorphological norms to reduce the danger of leachate pollution are 
all common reasons for site selection. assessing these various factors, assisting in the process of 
making wise decisions. Effective decision-making is facilitated by MCDM techniques, such as fuzzy 
logic and the AHP, which offer a formal framework for methodically assessing these many factors. 
We have studied and analyzed a selection of research focusing on landfill site selection, utilizing a 
variety of methods and models. I can provide additional details about the specific studies evaluated, 
including their main objectives, findings, and the criteria employed in each study: 

 
6.1 Used GIS software 
 
One of the most important tools for assessing the feasibility of dump sites is spatial analysis using 
GIS. Numerous studies use sophisticated methods to pinpoint a range of factors, including geological 
features, environmental effects, and proximity to transportation networks, that affect the choice of 
suitable locations. Through the use of techniques such as overlay analysis, weighted sum models, and 
buffer analysis, researchers are able to produce comprehensive geographic maps that show each 
location's suitability according to a number of criteria. ArcGIS and QGIS are two examples of software 
applications that offer thorough insights to help decision-makers make decisions that are in line with 
national and international laws, thereby advancing sustainable waste management techniques. 
Some research that has addressed the program: In numerous studies, researchers have using GIS to 
locate landfills in various parts of the world, underscoring the variety of criteria employed and the 
importance of contemporary technologies in waste management . 
According to a GIS analysis, 41.69% of Kitwe, Zambia, is considered unsuitable, while 40.74% is 
considered most suitable. Seven potential locations were found to handle the trash that is expected 
to accumulate over the next 20 years. [5] Only 0.38% of the land in Shenzhen, China, is deemed very 
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ideal for landfills, according to an assessment of the sites' suitability based on factors like their 
closeness to residential areas, roadways, and water sources. [6] Using GIS and geotechnical studies, 
the study found seven sites in Kuwait that could manage municipal solid garbage for more than ten 
years.[7]  In the meantime, researchers in Iraq identified eight ideal sites in the Tanjero River Basin 
using Multi-Criteria Decision Analysis (MCDA) techniques, such as AHP.[8] In Libya, the focus was on 
the importance of selecting landfill sites based on environmental and economic criteria.[9] A study 
in Turkey found that 39.23 km² of land was suitable after evaluating seven criteria. [10] Seven 
possible locations were identified in India using an approach that combined AHP and FTOPSIS to find 
sanitary dump sites. These places were chosen based on socioeconomic and environmental variables. 
[11] Finally, the study mapped 15 distinct site evaluation criteria in Al-Hashimiyah Qadhaa, Iraq, 
highlighting the significance of data analysis in improving waste management tactics [12]. MCDM 
models, such as the BWM and AHP, are vital for ranking key factors behind inflation in Libya and 
guiding effective economic strategies [13, 14]. All things considered, these studies show how GIS 
helps with the landfill site selection process by offering thorough evaluations of numerous elements, 
enhancing the efficacy of waste management and environmental preservation. 
 
6.2 Multi-Criteria Decision-Making (MCDM) 
 
A methodical technique for assessing and ranking several competing criteria during the decision-
making process is called MCDM. This approach is especially useful in complicated situations when a 
number of variables, including social, economic, and environmental ones, must be taken into 
account. By quantifying qualitative and quantitative data, MCDM techniques make it easier to 
compare options and help decision-makers evaluate trade-offs. The Fuzzy Logic, the Technique for 
Order Preference by Similarity to Ideal Solution (TOPSIS), and the AHP are examples of popular 
approaches, Weighted Linear Combination (WLC). MCDM improves decision quality and facilitates 
strategic planning in a variety of domains, such as resource allocation, urban planning, and 
environmental management, by offering an organized framework for analysis. Some research that 
has addressed MCDM : 
 
6.2.1 Analytic Hierarchy Process (AHP) 
 
By arranging data in a hierarchical manner, the AHP is a systematic decision-making method for 
handling complicated issues. There are three primary levels involved: the overarching goal is 
represented at the top, decision-influencing criteria are at the center, and the various options are at 
the bottom. By enabling pairwise comparisons of criteria, AHP enables decision-makers to rank 
alternatives according to their significance and give relative weights. With its capacity to assess 
landfill site appropriateness by taking into account a variety of environmental, social, and economic 
aspects, this technique is very useful in domains like waste management. AHP improves decision 
accuracy and reduces biases by offering a methodical approach, which produces more lasting and 
efficient results. 
The AHP has been used by researchers in a number of studies to improve the selection of dump sites 
in various geographical areas. Omar S. Arabeyyat et al., for example, concentrated on the Al-Balqa 
Governorate in Jordan, finding appropriate locations based on criteria such as proximity to 
metropolitan centers and water. They found that around 6% of the region is extremely favorable 
[15]. After identifying 10 crucial elements, Mulusew Minuyelet Zewdie and Simachew Miniykis 
Yeshanew discovered that 7.9% of the terrain in Dejen, Ethiopia, was ideal for disposing of trash [6]. 
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In São Paulo, Brazil, Luciana MG Spigolon and her colleagues used AHP in conjunction with MCDA to 
assess economic, social, and environmental factors. They came to the conclusion that 64% of the land 
was appropriate in some situations [16]. Similarly, Mulumebet Demeke Desta et al. created a 
suitability index map in Debre Birhan, Ethiopia, by evaluating twelve factors [17]. AHP analysis was 
presented on Lemnos Island, Greece, by Themistoklis D. Kontos and Yiannis G. Zevgolis, who found 
that it was 9.7% appropriate [18]. Nora Al Khaldi et al. combined AHP and GIS in Dammam, Saudi 
Arabia, to assess suitability, pointing out that the existing landfill failed to meet important 
requirements [19]. While Farah Abdelouhed et al. concentrated on Ouarzazate, Morocco, and 
discovered two extremely favorable locations, Fagbohun and Aladejana in Ado-Ekiti, Nigeria, 
determined 39.23 km² to be appropriate based on seven parameters [20]. Collectively, these studies 
demonstrate AHP's effectiveness in systematically addressing landfill site selection across various 
contexts. 
 
6.2.2 fuzzy logic 
 
A potent computer paradigm called fuzzy logic expands on classical logic to address the ambiguity 
and imprecision present in real-world issues. Fuzzy logic includes the idea of degrees of truth, 
enabling a more nuanced representation of information than classic binary logic, which works with 
clear values (true or false). This method works especially well when there is unclear or imprecise 
data, which makes it useful in a variety of domains, including artificial intelligence, control systems, 
and decision-making. Fuzzy logic allows systems to analyze and reason with uncertain data by using 
fuzzy sets and rules, producing resilient and adaptable solutions that are more like to human thinking. 
Sanu Dolui and Sumana Sarkar employed MCDM and GIS techniques to find appropriate landfill sites 
in Kharagpur, West Bengal, India. The research identified five possible landfill sites by evaluating 
fourteen factors, such as distance from water bodies and settlements. It concluded that 10.69% of 
the region is extremely acceptable and 20.17% is unsuitable [21]. Sk Ajim Ali and Ateeque Ahmad: In 
Kolkata, India, they chose appropriate disposal locations for municipal solid trash using a GIS-based 
decision support technique. They employed the Fuzzy Analytic Hierarchy Process (FAHP) to 
determine the relative weights of 20 pertinent criteria that were divided into five categories. After 
taking environmental issues and public acceptability into account, they finally identified three 
appropriate locations [22]. Colleagues and Esra Çakır: They presented a brand-new circular 
intuitionistic fuzzy multi-criteria decision-making (MCDM) method for assessing landfill locations. 
Four landfill options in Turkey were evaluated using this approach, which used intuitionistic fuzzy 
numbers to evaluate a variety of parameters [23]. Jiamin Liu and Associates: By combining fuzzy 
MCDM approaches with clustering algorithms, they investigated a unique method for choosing 
municipal solid waste (MSW) dump sites in Lanzhou, China. The study determined the weights of 21 
criteria and clarified interdependencies between them using the DEMATEL-ANP approach [24]. 
Mohsen Mousavi, Seyed, and Associates: They looked at the best dump site option for managing solid 
waste in Iranian municipalities located in Kermanshah Province. They proposed two ideal landfill 
locations based on their appropriateness after identifying 10 crucial parameters impacting site 
selection using a mix of Boolean and fuzzy approaches, GIS, and the AHP [25]. Majid Chabok and 
Associates: To choose the best municipal solid waste (MSW) dump locations in Ahvaz, Iran, they used 
a fuzzy multi-criteria decision-making process combined with GIS. Eleven locations were categorized 
as satisfying the established standards after the investigation discovered important variables, such 
as transportation networks and geological structure [26]. Hanine Mohamed and Associates: By 
combining OLAP/GIS technology with Fuzzy-AHP and TOPSIS, they presented a unique approach for 
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choosing landfill locations for industrial waste (LIW). The efficiency of this strategy in locating 
appropriate waste sites was illustrated by a case study conducted in Casablanca, Morocco [27]. In 
order to choose landfill locations for the management of MSW in Mumbai, India, Manoj Govind 
Kharat and associates investigated an integrated fuzzy MCDM technique. The study tackled 
important environmental issues associated with trash creation by using fuzzy AHP and TOPSIS [28]. 
Nguyen Van Thanh: Using a fuzzy MCDM model, he created the best waste-to-energy plan in 
Vietnam. Through sensitivity analysis, the study demonstrated the robustness of the model and 
determined that Hai Phong was the best location for solid waste-to-energy facilities  [29]. With 
adaptable methods that handle uncertainties and confusing data, these studies highlight the value 
of applying fuzzy logic to landfill site selection procedures. 
 
6.2.3 Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) 
 
One popular multi-criteria decision-making technique that assists in choosing the best choice from a 
group of options based on how close they are to an ideal solution is called the Technique for Order 
Preference by Similarity to Ideal Solution (TOPSIS). Choosing a suitable landfill location is a difficult 
process in waste management that calls for taking into account a number of social, economic, and 
environmental aspects. By identifying which sites are closest to the ideal situation (such as low cost 
or minimum environmental damage) and farthest from the worst-case scenario, TOPSIS offers an 
organized method for evaluating possible landfill locations, assisting decision-makers in choosing the 
best site. 
Volkan Yıldırım and His Coworkers This study employs the TOPSIS approach in conjunction with 
Geographic Information Systems (GIS) to locate appropriate municipal solid waste dump sites in 
Bursa Province, Turkey. After analyzing 23 geographical data layers, which included variables like 
population density and distance from bodies of water, researchers identified six potential locations. 
Kayapa District was chosen as the best one because of its accessibility  [30]. Kandlousy, Ali Moghimi, 
and Coworkers The writers discuss the crucial problem of choosing a landfill location in Iran's 
Langroud County, emphasizing the detrimental effects of poor garbage management. They assessed 
twenty criteria based on environmental norms using TOPSIS in the ArcGIS software environment. The 
study determined five ideal locations in the southern and southwestern regions of Langroud by 
classifying possible dump sites into five suitability categories [31]. M. Aghajani Mir and Associate 
Members A hybrid decision-making method for improving Malaysian municipal solid waste 
management is presented in this study. In order to assess scenarios according to social, economic, 
and environmental standards, it integrates GIS techniques with TOPSIS and VIKOR procedures. 
According to the study's findings, the most environmentally friendly waste management options 
include sanitary landfilling, anaerobic digestion, and recycling [32]. Mahdi Zarrini and Ameneh Rezaei 
The authors use both TOPSIS and the AHP to evaluate landfill sites in Rasht, Iran. They used GIS to 
examine factors including land use and geological features in order to address the problems caused 
by rising trash creation. According to their research, alternative site number four is a better fit for 
disposing of garbage, whereas the existing dump site is the least suited [33]. Özkan Barış and 
Coworkers In order to assess landfill sites in Samsun, Turkey, this study presents a GIS-based multi-
criteria decision analysis approach that makes use of hesitant fuzzy linguistic term sets (HFLTS). The 
study uses TOPSIS to assess possible landfill sites according to socioeconomic and environmental 
factors, and the results show that the Atakum and Canik districts are the best places to build landfills 
[34]. Coworkers with Hanine Mohamed The researchers combine OLAP/GIS technology with TOPSIS 
and Fuzzy-AHP to present a unique approach for choosing landfill locations for industrial waste (LIW). 
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A case study in Casablanca, Morocco, shows how this method successfully handles the difficulties 
involved in choosing a landfill site, finding appropriate locations and improving waste management 
decision-making [27]. Ahmet Beskese and His Coworkers This study employs fuzzy AHP and fuzzy 
TOPSIS to choose landfill sites in Istanbul.  Three possible locations are identified by the research 
using a hierarchical model that evaluates factors including land acreage and soil conditions. It 
demonstrates that although these sites are comparable in terms of overall appropriateness, they 
differ in some characteristics [35]. Kharat and Manoj Govind and Associates For the purpose of 
choosing dump locations in Mumbai, India, the authors investigate an integrated fuzzy MCDM 
technique.  In order to solve major environmental problems associated to the city's high municipal 
solid waste output and current landfill closures, they evaluate possible locations based on 
environmental, economic, and social variables by integrating fuzzy AHP and TOPSIS [28]. Othman, 
Arsalan Ahmed, and Associates This study uses a variety of MCDA techniques, such as TOPSIS, to 
examine landfill site selection in the Tanjero River Basin in the Kurdistan Region, Iraq.  The study 
determines eight ideal landfill locations in the western portion of the river basin by evaluating 15 
theme layers; AHP offers the maximum accuracy in site evaluation [8].  

 
6.2.4 Weighted Linear Combination (WLC) 
 
By giving several criterion weights according to their relative relevance and combining them into a 
single score for each choice, the Weighted Linear Combination (WLC), a well-liked multi-criteria 
decision analysis approach, makes evaluating alternatives easier.  This approach is especially helpful 
when choosing a landfill location, as decision-makers need to take into account a number of variables 
including the influence on the environment, the distance from residential areas, and the expense of 
transportation.  Stakeholders may efficiently rate possible dump locations by using WLC, 
guaranteeing that the site selected satisfies community demands and environmental sustainability. 
Sasanka Ghosh and Swapan Paul The problems with solid waste management in India's Kolkata 
Metropolitan Area are the subject of this study.  The researchers use four primary criteria—
topographical, lithological, socioeconomic, and hydrogeological factors—to choose appropriate 
landfill sites using the Fuzzy Analytic Hierarchy Process (F-AHP) and Weighted Linear Combination 
(WLC) methodologies.  According to the findings, just 9.64% of the land is deemed extremely 
acceptable for landfill development, while 40.59% of the land is unfit.  15 possible locations for trash 
disposal are recommended by the research. [36] Iftikhar Ali and His Employees The management of 
municipal solid waste (MSW) in Peshawar, Pakistan, is the main topic of this study, with a particular 
emphasis on finding appropriate landfill locations.  The study assesses a number of environmental, 
social, and economic factors using Geographic Information Systems (GIS) and Multi-Criteria Decision 
Analysis (MCDA), particularly the Analytical Hierarchy Process (AHP) and WLC.  The results show that 
about 11.4% of the research region is extremely highly suited for disposal sites, while 20.8% is 
considered unsuitable. This highlights the significance of methodical site selection to reduce 
environmental degradation and public health hazards [37]. Multaniya, Amit P., and Associates The 
authors use the WLC approach and GIS tools within an MCDA framework to evaluate appropriate 
landfill sites in the Raipur metropolitan area of Chhattisgarh, India.  The study provides twelve 
criteria, such as accessibility to drainage networks and transportation routes, to address the solid 
waste management issues in quickly expanding metropolitan regions.  Only 1.03% of the land is 
deemed extremely acceptable for landfill site, according to the studies, which show that 74.79% of 
the region is unsuitable [38]. Michael M. Msabi and Michael Makonyo This study employs GIS-based 
multi-criteria decision analysis (MCDA) to choose possible landfill locations in Dodoma, Tanzania.  
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There are now major waste management issues as a result of the area's fast urbanization.  Using AHP 
and WLC techniques, the study takes into account fifteen variables, such as proximity to surface 
water and populated regions.  Eleven potential areas have been selected for additional assessment, 
and the results show that 14.7% of the research area is extremely appropriate for disposal sites [39]. 
Riaz Zarin and His Coworkers This study uses GIS in conjunction with fuzzy logic, AHP, and WLC to 
examine the best landfill site selection in Islamabad, Pakistan. Thirteen criteria are identified by the 
study and divided into socioeconomic and environmental components. The significance of these 
criteria is evaluated using AHP, and then fuzzy logic is used for standardization. The results 
demonstrate that the fuzzy-WLC approach successfully identifies a number of potential landfills sites 
and generates a more detailed suitability map than AHP alone. [40] Sara Bahrani and Her Coworkers  
The article uses fuzzy functions in GIS and multi-criteria decision-making to examine the selection of 
landfill sites in Shabestar, Iran.  According to Iranian legislation, the study assesses a number of 
criteria, such as ecological, technological, socioeconomic, and physical aspects.  The researchers use 
fuzzy functions to standardize, AHP to weight, and WLC to establish that around 6.2% of the study 
region is eligible for landfill development. [41] Coworkers with Emre Tercan  This study employs GIS-
based multi-criteria evaluation methodologies to choose municipal solid waste (MSW) landfill 
locations in Turkey's Antalya, Burdur, and Isparta planning zones.  The research establishes fourteen 
exclusion criteria to weed out regions that aren't appropriate and finds appropriate sites based on a 
variety of legislative, technological, social, and environmental factors.  The WLC evaluates these 
criteria to create a landfill suitability map, and the AHP is used to establish the weights of the 
criterion.  According to the findings, 3.75% of the land is extremely appropriate for landfills, while 
just 4.03% is somewhat suitable. [42] Mojtaba Barzehkar together with coworkers Using a GIS-based 
multi-criteria assessment methodology that contrasts fuzzy logic with Boolean logic methodologies, 
this study focuses on landfill site selection in the SaharKhiz Region of Gilan Province, Iran.  First, 
possible and excluded zones are identified using Boolean logic, then information layers are 
standardized using fuzzy logic using WLC, with weights assigned using AHP.  About 14.72% of the area 
is acceptable for dump sites, according to the data, which show that fuzzy logic is more flexible and 
accurate than Boolean logic in resolving disputes in human judgment. [43] Alp Selçuk and Kasım 
Şimşek This study uses a mix of fuzzy techniques and GIS-based Multi-Criteria Decision Analysis 
(MCDM) to assess landfill site selection in Diyarbakır, Turkey.  In order to meet the increasing solid 
waste management difficulties brought on by urban population growth, 14 criteria including 
sociocultural, economic, and environmental aspects are identified.  Only 3.44% of the overall area is 
appropriate for landfill sites, according to the results of the site evaluation using WLC and the SWARA 
technique for generating criteria weights. [44]. 
 
7. Future Studies 

Machine learning (ML) offers significant potential to enhance landfill site selection by predicting 
stress distributions, environmental impacts, and site suitability through analysis of soil, 
environmental, and layout data [45]. Deep reinforcement learning can enable multiple agents to 
evaluate sites from diverse stakeholder perspectives, refining criteria with real-time feedback [46]. 
Deep learning models can classify geographic and environmental features affecting site suitability, 
improving accuracy [47]. ML can also automate environmental impact assessments, forecast 
ecological risks, and simulate landfill layouts to support informed decisions. While advanced AHP and 
BWM extensions like Z-Numbers and Spherical Fuzzy AHP exist, their high data demands, complexity, 
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and limited accessibility in developing countries make conventional AHP and BWM preferable for 
clarity, transparency, and stakeholder acceptance. 
 
8. Conclusions 
The methods and standards for choosing MSW dump sites used in research publications published 
from 2014 to 2024 are thoroughly reviewed in this study. The study offers an overview of all landfill 
siting techniques and selection criteria in chronological order. According to statistical analysis of the 
evaluated papers, the number of published papers increased significantly between 2020 and 2024. 
Taking into account the nation where the case study is being applied, the top five nations ranked by 
the quantity of case studies per nation are Iran, Turkey, India, Iraq, and Ethiopia. The review that was 
undertaken indicates that the vast majority of researchers (88.7%) have utilized GIS either alone or 
in conjunction with other methods. nine percent of authors utilize the WLC approach extensively to 
rank alternatives in MCDM. Common techniques for eliciting criteria weights include equal weighting, 
ratio scale weighing, and the AHP. Sixty-four 
 percent of the researchers employed the AHP, which is the most used multi-criteria decision 
procedure for weighting the criteria. While numerous authors use fuzzy logic research (27%) and 
other methods (37%), many studies use multiple methods in decision-making to improve outcomes. 
Four primary criteria groups are the most widely used when choosing a landfill site out of all the main 
criteria or groups of criteria: Environmental: 58 %, Land Use: 46 %, Geological: 13 %, and Social and 
Economic: 21 %. Since public and political opinion, along with engineering and technical procedures, 
play a major role in landfill site selection, the evaluated papers were searched for factors pertaining 
to local community approval. In conclusion, the researchers and engineers can benefit from the 
current overview of landfill placement approaches and criteria since it offers guidance for further 
study and modeling. The review supports the intricacy and difficulty of decision-making in actual 
landfill site selection problems and helps readers gain a better grasp of landfill site selection 
techniques. 
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