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Objective: Sanitary landfill is one of the most practical and major methods of urban waste
disposal, which is mostly used in the urban waste management system to prevent negative
environmental consequences. For this purpose, finding the right place to bury urban waste
is very important. Therefore, considering the applicability of this research and the need to
implement it for all cities that do not have a method of sanitary disposal of urban waste,
the present research was carried out, and the use of membership functions and Chang's
fuzzy method in this research can innovate the subject be in this regard. Therefore, the
purpose of this research is to determine the optimal place for sanitary landfill of
Andimeshk waste.

Methods: Multi-criteria decision-making methods were used to conduct the research, and
the criteria related to the selection of sanitary landfill sites include slope percentage,
distance from the river and surface water, and depth of underground water, soil texture,
and geological structure. Distance from residential areas, distance from roads and
highways, distance from protected areas, current land use and distance from faults. After
preparing the information layers of the criteria in the ArcGIS environment, the layers were
standardized and dimensionless using fuzzy membership functions and triangular fuzzy
numbers, then the weighting of the criteria was done using Chang's FAHP method, and in
the last step, the layers were combined using the WLC method.

Results:

The findings show that in the weighting stage using Chang's FAHP method and pairwise
comparisons of experts, the most weight was assigned to the current land use criterion and
the least weight was assigned to the slope criterion. In addition, the accuracy of the
evaluation of the final map of the landfill location with the help of the Kappa coefficient
showed a coefficient of 0.76, which shows the correctness of the classification of Chang's
FAHP method. In the FAHP method, 23% of the studied area was identified as a suitable
class with high desirability for the location of urban waste disposal.

Conclusions: According to the findings, it is concluded that the fuzzy multi-criteria
decision analysis is a suitable technique for locating the urban waste landfill. According to
the final map, a very suitable area with an area of 114 hectares was identified as the best
place to bury Andimeshk’s urban waste. It is concluded that considering the environmental
criteria in this research, landfilling in this area has the least environmental consequences.

Cite this article: Raz, S., Pourkhabbaz, H.R., & Yusefi Khanghah, S, Javanmardi, S. (2025). Landfill Site Selection of urban
wastes using Fuzzy Multi Criteria Decision Making Analysis (Case study: Andimeshk city). Journal of
Geography and Planning, 30 (92), 93-110. https://doi.org/ 10.22034/gp.2024.59310.3206

@ @ @ © The Author(s).
DOI: https://doi.org/ 10.22034/gp.2024.59310.3206

Publisher: University of Tabriz.



mailto:mahmoudzadeh@tabrizu.ac.ir
https://doi.org/10.22034/gp.2023.55429.3103
https://doi.org/10.22034/gp.2023.55429.3103

Journal of Geography and Planning Vol. 30, No. 92, 2025

Introduction

Sanitary landfill is one of the most practical and major methods of urban waste disposal, which is mostly used in the urban
waste management system to prevent negative environmental consequences. For this purpose, finding the right place to bury
urban waste is very important. Therefore, considering the applicability of this research and the need to implement it for all
cities that do not have a method of sanitary disposal of urban waste, the present research was carried out, and the use of
membership functions and Chang's fuzzy method in this research can innovate the subject be in this regard. Therefore, the
purpose of this research is to determine the optimal place for sanitary landfill of Andimeshk waste. The city of Andimshek,
with a population of 126,000 people, produces 130 tons of waste per day, which is collected from the four areas of the city in
a traditional and non-mechanized way, and then sent to the permanent burial site, which is 8 kilometers north-east of the city,
upstream of the broadcasting area. Jarme flood is located, they are transferred. The garbage disposal method of this city is
unsanitary and dumping, and sometimes burning of garbage has also been observed. Currently, due to the high permeability
of the landfill bed, the well water of the drinking water sources and agricultural irrigation water of the city are contaminated
with nitrates, and the infiltration of the landfill leachate is effective in increasing the concentration of nitrates.

Materials and Methods

The current research is applied and descriptive-analytical. The method of collecting information has been done in two ways:
documents (library) and field (survey). Multi-criteria decision-making methods were used to conduct the research. The
criteria related to the selection of sanitary landfill sites include slope percentage, distance from the river, depth of
underground water, soil texture, distance from urban areas, distance from roads and highways, distance from protected areas,
current land use and distance from faults. After preparing the information layers of the criteria in the ArcGIS environment,
the layers were standardized and dimensionless using fuzzy membership functions and triangular fuzzy numbers, then the
weighting of the criteria was done using Chang's FAHP method, and in the last step, the layers were combined using the
WLC method. Took After combining the layers, based on the histogram of the data and the distribution of the pixel values,
the final map was classified into three suggested classes: suitable, relatively suitable and unsuitable. In this research, the
Kappa coefficient was used to check the validity of the evaluation with the help of cross tables (Crosstab module) in Idrisi
software.

Results

The findings show that the type of membership function of continuous criteria is linear and the form of all criteria is
decreasing and increasing, except for the criterion of distance from the city, which has the shape of a trapezoidal function. In
the weighting stage, using Chang's FAHP method and pairwise comparisons of experts, the highest weight was assigned to
the current land use criterion and the lowest weight was assigned to the slope criterion. By multiplying the layers by their
weight, the zoning map of the spatial desirability of Andimeshk landfill was obtained, and desirability was shown in this map
with numbers between 0 and 255. In addition, the accuracy of the evaluation of the final map of the landfill location with the
help of the Kappa coefficient showed a coefficient of 0.76, which shows the correctness of the classification of Chang's
FAHP method. In the FAHP method, 23% of the studied area was identified as a suitable class with high desirability for the
location of urban waste disposal. Also, an area equal to 38% of the area was found to be relatively suitable and an area equal
to 39% of the area was found to be inappropriate in terms of the burial potential. As shown in the final map, the suitable
landfill site with a slope of up to 10%, mostly in low-density to semi-dense pastures, in soil with low permeability, outside
the protected area, underground water depth 40-50 meters, distance from The main road is 400-800 meters and the distance
from drinking water wells is more than 2000 meters in 11 kilometers of Andimshek city and far from residential centers,
Agriculture and gardens.

Conclusion

According to the findings, it is concluded that the fuzzy multi-criteria decision analysis is a suitable technique for locating
the urban waste landfill. By using high-scale digital maps and spending relatively little time and money, it is possible to
extract the power zoning map of an area for the intended uses, especially the landfill. According to the final map, a very
suitable area with an area of 114 hectares was identified as the best place to bury Andimeshk's urban waste. It is concluded
that considering the environmental criteria in this research, landfilling in this area has the least environmental consequences.
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