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Criteria Sub-criteria Alternative Suitability
Slope Less than 15%
Geology Clay sofil type_geological
ormations
. Soil texture Clay soil, silty clay
Physical Distance from Fault 500-1000 m
Flood potential Flood polygon layer
Ecologic PrecipiFation Precipi?ation polygon layer
Erosion Erosion polygon layer
The unutilized lands, the
areas with low concentration
Biological Landuse range, th('e lands with no
vegetation and stone
extrusion
Protected Area 500-1000 m
Distance from Population 1000-5000 m
Access Center
Socio-economic ' Access Roads' 100-1000 m
Distance from River 500-1500 m
Hydrological Distance from Lake 500-1500 m

Groundwater Depth More than 10 m

Table 1 Factors with their suitability range for landfill site selection
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: ® Priority Factor Weight
1 Distance from Groundwater 0.160
2 Land use 0.123
3 Soil texture 0.083
4 Distance from Population 0081
Center
5 Distance from protected 0.081
Fig 7 Fuzzy map of distance from protected area Areas
6 Distance from Lake 0.073
s Slaeslr Sl ol edd (o5L s (A) S 7 Distance from River 0.062
. 8 Precipitation 0.058
| @ 9 Geology 0.056
10 Flood potential 0.054
11 Access Roads 0.054
12 Distance from Fault 0.043
13 Slope 0.038
14 Erosion 0.035
Table 2 Final weights and priorities assigned to the ecologic

and socio-economic factors using AHP method for Arak city

Fig 8 Fuzzy map of distance from road
g y map landfill site selection
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Abstract:

Urban landfill site selection is a complex process requiring numerous environmental criteria. Thus, an
integrated municipal solid waste (MSW) management plan - including all stages from waste generation to
ultimate disposal - must be considered as an important environmental issue. Absence of correct supervision
over the management and collection of MSW can create numerous environmental problems, especially for the
people who live around such landfills. Thus, appropriate urban landfill site selection is a main issue related to
the stability of cities and human environments. It can meet the ultimate goal of the requirements of urban solid
waste management with regard to the ecologic, socio-economic parameters, and urban sustainable
development principles. Preventing the negative environmental effects of landfills, site selection is the best
choice helping the sustainable development and environmental conservation. Since inappropriate disposal of
urban waste materials have negative effects on both environment and citizens’ health, it is imperative that
officials take measures to create appropriate landfill sites. Landfilling is viable and common ultimate disposal
methods for MSW in many developing countries. Many researchers believe that the proper site selection for
landfill may reduce its negative environmental impacts. All the environmental effects of landfill should be
taken into account during the siting process. In other words, different environmental criteria and socio-
economical aspects should be considered to select an optimal option to achieve the least possible adverse
effects. The present research deals with a GIS-based spatial decision-making with regard to the ecologic and
socio-economic parameters for the determination of Arak city environmental capability to select a suitable,
urban landfill site. First, the data were collected according to regional conditions and access to them. Since
available data were as vectors, Euclidean distance function is used to convert them to raster layer. The purpose
of this research, is selecting a landfill site based on a weighted linear combination (WLC) in geographic
information system (GIS) environment. Since GIS can manage a large amount of spatial data, it can be served
as an ideal tool in the siting studies. Moreover, combination of Multi Attribute Decision Making (MADM)
and GIS is considered as a helpful method to landfill siting, regarding different complex factors. After the
production of the raster maps of the information layers, the standardization of the layers was conducted based
on the type of fuzzy membership functions (ascending or descending) between 0 and 1. Then the final weight
of the layers was determined using the AHP method. The AHP process makes simultaneous combination of
guantitative and qualitative metrics possible. In the next step, the fuzzy logic method was used to incorporate
the information layers based on WLC. Eventually, 5 classes of suitability were obtained for urban landfill sites
in Arak city with very low, low, moderate, high, and very high spatial suitability in the fuzzy class of 0.69 to
0.87. The greatest area for the selection of urban landfill sites in Arak city with high spatial suitability was
found to be 1212.44 square kilometers but the least area with very low spatial suitability was found to be
270.73 square kilometers.

Keywords: Site Selection, Fuzzy logic, Multi Criteria Decision Making (MCDM), Landfill, GIS

141





