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1-Introduction

Today, in addition to the classic architectural approach to the city, there is a need for a new perspective in which
citizens (not just governments and administrators) have the right to choose. A vision that explains the
interactions of urban dwellers with the urban environment and interacts with their constituents (Kardan
Moghaddam et al., 2016). Proper use of natural resources to promote a high standard of living is conducive to
sustainable growth, and proper use of productive resources and proper recycling will have an essential role in
influencing the growth and health of a society. One of the current environmental problems concerning
population growth and development is the discussion of waste and landfills. Waste as a source of high volume
production and low recyclability has the potential for landfill problems (Liu et al., 2018).

2- Material and methods

This study investigated the appropriate landfill site of Birjand in the east of the country as a strategic area.
Studies on water resources monitoring of Birjand plain in 2011 showed that the volume of waste produced in
Birjand, according to field surveys and analysis, provided a waste production rate of 800 to 900 grams per day.
The study and sampling of urban waste in the design area to optimize the landfill site and analyze the sampling
showed that waste of food, debris, residual material waste, building waste, and an individual share in the
constituent parts (Chen et al., 2010), contains municipal waste. All useful parameters for landfill selection have
been evaluated and categorized based on numerous studies in this area to locate the landfill and develop a
general algorithm for natural resource management with the landfill approach.

For this purpose, while introducing four main criteria for analysis, two methods of ANP and entropy were used
for an appropriate location in the GIS environment. The four criteria of the natural environment, geological and
hydrogeological conditions, the status of economic factors, and mode of operation of the area were selected as
the main criteria in locating.

3- Results and discussion

The weighting of each layer is calculated based on the role of the layer inside it and its impact on the landfill.
According to the ANP method, the highest weight is related to the natural environment parameter (B1), which
has 37% weight, and the lowest weight is the economic condition (B3) with 17% weight. In the ANP method,
prioritization of 4 main criteria in terms of weighting is similar to the ANP method, but their weight values were
calculated differently. Weighting was done for the sub-criteria by the above two methods. After weighting the
main criteria and sub-criteria for landfill location, the intra-group ranking of each parameter was performed by
entropy and ANP methods. These four criteria were applied to the GIS environment, taking into account 15
modeling sub-criteria, and finally, five suitable locations using the ANP method and four suitable methods for
entropy method were presented. The results presented by the entropy method show that the four sections are
suitable for landfills, and these four sections are located in the north and northwestern part of the city due to
different characteristics, especially the permeability and type of geological formations. The area is less prone to
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landfill due to low slope, less development than the south side. Also, the results of the ANP method showed that
there are five selected areas in the western part and two areas in the eastern part of the city. Although the eastern
boundaries are far from the city, there is a potential for contamination due to underdevelopment.

4- Conclusion

Due to the potential of floods, the permeability of geological formations, distance to the aquifer, distance to
groundwater resources, erodibility, and other factors affecting landfills, all the proposed sites are located in the
northern part of the city and aquifer. The distribution of the selected sites with the two entropy and ANP
methods shows that the ANP method is more distant than the entropy method. The two locations A4 and A5, are
more distant than the other selected sites and are more distant from the Birjand and Birjand aquifers. According
to the results, the selected locations' distribution by the entropy and ANP methods showed that the ANP method
is more distant than the entropy method, and the two A4 and A5 positions are more distant than the other Darya
selected sites than the Birjand aquifer.
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Fig. 7. Tree diagram of effective parameters in landfill.
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Table 1. Weight of criteria and sub-criteria for three weighting methods.

Criteria ANP  Entropy Factor ANP Entropy
Slope (C1) 14% 17%
Natural Rain (C2) 18% 14%
Environment (B1) 3% 39% Riparian river (C3) 28% 31%
Flood potential (C4) 40% 38%
Lithology (C5) 32% 35%
Geology and 2504 279 Erosion (C6) 18% 11%
Groundwater (B2) Capture zone of GW (C7) 39% 42%
Distance to fault (C8) 11% 12%
Economic Value of th_e land (C9) 62% 61%
Conditions (B3) 17% 14% Useful life (C10) 29% 27%
Transportation cost (C11) 9% 12%
Land use (C12) 25% 31%
Distance to airport (C13) 15% 21%
Land E()g)i;)ltatlon 21% 20% Distance from residential areas (C14) 45% 45%
Distance to historic areas (C15) 15% 3%
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Table 2. Estimating effective parameters in groundwater resource potential.

Factors Class ANP  Entropy Sub-Factors Class ANP  Entropy
<2% 45% 55% < 50% 70% 64%
Slope (C1) 2-8% 37% 34% Vlz':g E’g;?e 50-75% 5%  24%
8% < 18% 11% 75% < 5% 12%
< 150mm 55% 48% Useful life < 15 years 20% 17%
Rain (C2) 150-175mm  38% 33% (C10) > 15 years 80% 83%
> 175mm 7% 19% Transportation Ma?n road 25% 17%
Riparian river <100m 10% 7% cost (C11) Dem_oll_shed road 50% 66%
(C3) 100-300 m 35% 26% Building road 25% 17%
> 300m 55% 67% Pasture 70% 78%
Low 65% 68% Rain-fed 5% 2%
poteﬁlt?;d(c 2) Medium 25% 22% Land use (C12) Agriculture 2% 3%
High 10% 10% Other land 23% 18%
Infi:tration 70% 83% < 8km 12% 9%
ow Distance to

th(hgéc;gy Ir::::jr?ut:gn 2504 15% airport (C13) > 8km 88% 91%
Infilt.ration 506 204 . < 300m 0% 0%

high Distance from
Class A 0% 0% residential areas 300-700m 5% 2%
Erosion (C6) Class B 5% 13% (C14) 7000-3000m 16% 12%
Class C 30% 25% >3 km 79% 86%
Class D 65% 62% Distance to <3 3% 6%
Capture zone <100m 0% 0% historic areas 3-20 11% 9%
of GW (C7) > 100m 100% 100% (C15) 20< %86 85%

Distance to <200m 0% 0%
fault (C8) > 200m 100% 100%
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Table 3. Location of selected sites by ANP and entropy methods.
Location Name of Distance to Distance to main
Methods location LS LA Birjand city-km road- km
Al 707116 3646570 4.8 1.6
A2 705575 3645250 3.8 0.7
ANP A3 701858 3644760 5.6 1
Al 711515 3647221 6.2 15
A5 716947 3643975 8.5 1
El 707355 3645793 35 0.9
E2 705444 3646296 4.7 0.8
Entropy E3 702887 3644645 5 0.7
E4 705054 3644505 3.3 0.6
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