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ABSTRACT 

Selection of landfill site is a complex process which demands many diverse criteria. The significance of the present 
study lies in the fact that it tends to evaluate the suitability of the existing municipal landfill sites in the west area of 
Mazandaran province, located in north of Iran, and the south coast of Caspian Sea. In order to carry out this evaluation, 
3 guidelines are used. After reviewing all the specified criteria in each of the guidelines, the authenticity of each deposit 
site of the study area and the entire area also was examined; and eventually the appropriate areas were identified. As a 
result, 62.38 percent of the study area according to the guideline of British Columbia, 25 percent according to the Iran 
department of environment, and the 48.5 percent according to the management and planning organization of Iran are 
suitable for landfill siting. 
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1. Introduction 

In developing countries, in spite of the increasing stress 
toward the waste reduction at the source, the disposal of 
landfilling has remained the most commonly employed 
method. Landfill sitting is a complex process, for which 
various techniques have been developed [1,2]. These 
techniques, through using multiple factors, attempt to 
reduce negative effects on environment. In landfill siting, 
in order to reduce negative impacts on the environment, a 
wide range of territorial and legal factors should take into 
account [3]. 

The development of a municipal solid waste landfill 
requires the acquisition of large tracts of land and their 
suitable siting in a pre-existing urban matrix, comprised 
of diverse competing land uses [4]. The site selection 
procedure, however, should make maximum use of the 
available information and ensure that the outcome of the 
process is acceptable by most stakeholders. Therefore, 
landfill siting generally requires the processing of a vari-
ety of spatial data [5]. GIS plays a significant role in sit-
ing landfills. The potential advantage of a GIS-based 
approach to siting arises from the fact that it not only 
reduces the time and cost of site selection but also pro-

vides a digital data bank for long-term monitoring of the 
site [6]. The truth that the municipal solid waste man-
agement in Iran is in critical conditions, is not a secret [7]. 
Unfortunately in most cities of Iran, even the simplest 
method of waste disposal landfill does not apply [8]. 
Despite the increasing advances in modern methods of 
locating waste landfills in the world, unfortunately, 49 
percent of the total solid waste disposal methods in Iran is 
piled up and unsafe for disposal [9]. There are so many 
problems associated with the landfill sites across the 
country, and there is no exception in this province as well. 
The problems include open-air waste burning, open-pit 
dumping and uncontrolled waste disposal in landfills, 
which can result in negative impacts on public health and 
on environment [10-12]. The west area of Mazandaran, 
due to its topographic conditions (forest and sea close 
together), its high groundwater levels, its high tourist 
population (especially in spring &summer) has more 
critical status than the other parts of the province. 

2. Area of Study 

The studied area measures 8761.5 km2, and is located in 
the west of the province of Mazandaran on the Northern 
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edge of Iran, in the south coast of Caspian Sea (Figure 1). 
About 20.87 percent of the population of the province of 
Mazandaran is concentrated on a surface area of 8761.5 
km2, i.e. about 36.88 percent of the entire area [13]. In 
this area there are 10 land fills which are used to dispose 
and eliminate waste from 12 municipal districts, whose 
610120 inhabitants generate about 216000 t of waste per 
year. Located between Alborz mountain range and Cas- 
pian Sea, the studied area’s elevation difference is be- 
tween −27 to almost around 4800 meters. In terms of 
geomorphological condition, the area contains three units 
of coastal plains, foothills and mountains. The weather in 
plains and low hills is temperate and humid, and that is 
cold in the heights of mountains [14].  

3. Materials and Methods 

The presence of a landfill in this area has an influential 
effect on the environment. Its impact is largely dependent 
on the affected elements of the site as well as on the spa-
tial distribution of the effects. The first step in the 
evaluation of the environmental impact of the landfill is 
the identification of any element, which may be sensitive 
to this impact. In many literatures several techniques for 
landfill sitting can be found. These techniques are used to 
evaluate the siting suitability; but in this study the com- 
pliance status landfill sites in West cities of Mazandaran 
province were compared with two national and one in- 
ternational standard. In the present study10 municipal 
waste landfills in 12 municipal districts were evaluated 

through three following methods: the guidelines of Brit- 
ish Columbia (BC), Iran department of environment 
(DOE), and Iran management and planning organization 
(MPO). 

Each system, indicated in Table 1, evaluates waste 
sites for one or more hazard migration route (s), namely 
ground water, surface water, soil. Land fill sites include: 
Ramsar, Tonkabon, Abasabad, Kelardasht, Salmanshahr, 
Kelar abad, Chalus, Marzanabad, Noshahr and Noor 
[shown in (Figure 2)].  

Application of the methodology is based on the collec- 
tion of data relating to the physical environment, state 
and characteristics of deposit points. 

Data collection involved visiting the different deposit 
points as well as studying the existing information, re- 
garding the points and characteristics of their environ- 
ment [15] .In this study, 15 input map layers including, 
surface water (rivers and lakes), flood plain, ground wa- 
ter (springs and wells),distance to airport, land use (agri- 
cultural land, forest land, and special land), Sources of 
drinking water, Distance to residential areas, road dis- 
tance to waste production centers, geology (fault, bed- 
rock, Seismicity) were considered.  

3.1. Preparation and Investigation of Thematic  
Maps with GIS Software 

Over the last few years, GIS has emerged as an influen-
tial tool for land use suitability analysis. GIS can recog-
nize, correlate and analyze the spatial relationship be- 

 

 

Figure 1. Area of study. 
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Figure 2. Location of landfill sites. 
 
tween mapped phenomena, thereby enabling policy- 
makers to link disparate sources of information, toper-
form sophisticated analysis, to visualize trends and pro-
ject outcomes, and also to strategize long-term planning 
goals [16]. 

The landfill sites map layer is prepared by locating the 
GPS coordinates of landfill sites and entering them as 
latitude and longitude in the GIS software database, and 
then converting them into the point data. Buffer maps 
indicating regions encompassing appropriate areas from 
lakes, rivers, water supply sources, protected area, high-
ways and fault line were also generated to act as ‘areas of 
constraints’, i.e., where a landfill can not be sited. 

3.1.1. Evaluation Criteria 
 Surface water (Hydrology) map: 

Surface water map indicates the existing lakes, wet-
land and rivers in the studied area. Because of the spe-
cific conditions of climate, there are multiple rivers 
around twenty main rivers and a lake, Valasht, in this 
area. 
 Road network map: 

The road network map delineates the national high-
ways and other major roads of the studied area. There are 
seven (7) major roads and 21 (twenty one) highways in 
the region. 
 Land use map: 

The land use map displays the land utilized by human 
or the natural cover in the region. Relatively dense forest 
zone (Hyrcanian forest) covers most of the land surface 

in the studied area. 
 Ground water source(Hydrogeology) map: 

This map displays the wells and springs in this area; 
there are 20592 wells and 166 springs in the studied area. 
 Residential areas map: 

This map displays the existing cities and villages; there 
are 18 cities and around 1198 villages in the studied area. 
 Geology map: 

This map shows that Shemshak formation is the most 
geological unit in the studied area, and its typicality is 
alternating coal-bearing sandstone and shale. 
 Sensitive sites map:  

This map layer displays the cultural and historical and 
archaeological area, these sites are exempted from land-
fill siting and they have a safe distance. 
 protected area sites map: 

The map displays the protected areas, under the man-
agement of the Department of the Environment (DOE), 
which are around 39% of the studied area. 
 Flood plain map: 

This map shows that 210.5 km equivalent to about 2.4 
percent of studied area is at risk of flooding. 
 Infiltration Map : 

An infiltration map displays the various soil types ex-
isting in the studied are. The infiltration rate is an impor-
tant determinant in assessing the potential risk of con-
tamination groundwater and thus is a major criterion for 
the development of landfill in the study area. We use this 
map to estimation of ground water level and soil type in 
this area. 
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 Seismicity: 
This map displays seismic zoning. It shows 3 zones 

with the very high seismicity risk in the south of the 
studied area, the high risk at center of region, and the 
medium risk in northern part of it. 
 Faults map: 

This map displays the existing faults in this area. The 
areas without faults or the ones which have a safe dis-
tance from the faults are suitable for landfill sitting. 
Faults increase permeability of rocks, therefore water 
ground may be polluted with leachate of landfill (or) in 
this study, this sub-criterion is divided in two compo-
nents, major faults and minor faults. 
 Airport map: 

There are two airports in this area namely, Ramsar and 
noshahr . 

3.1.2. Buffer Maps 
Different criteria are used to obtain GIS dat sets of the 
buffer zone for, rivers, roads, water supply sources, fault 
lines, protected area, Maps exhibit the permissible dis-
tance beyond which the landfill can be sited for various 
criteria using the buffer option in ArcGIS. They were 
generated on the basis of existing standards which are 
indicated in Table 1 .the areas within the buffer are un-
suitable for landfill development for solid waste disposal. 
They were generated on the basis of British Columbia 
guideline, existing standard sand regulatory requirements 
of Iran department of environment and the Iran manage-
ment and planning organization. For example, in order to 
generate the buffer for rivers in BC guideline and the 
Iran management and planning organization, the rivers in 
the study area were considered and a buffer distance of 
100 metres was applied around each of them. In DOE re- 
gulatory requirements, a buffer distance of 2000 m was 
applied. Similarly, buffer zones for roads, protected areas, 
water supply sources and fault lines and other criteria were  

created at a distance which is mentioned in Table 1. A GIS- 
based overlay analysis was performed to identify the opti- 
mum site for the land fill, the one which fulfills all the de-
sired attributes. Overlay of generated buffer maps were 
done in order to identify sites where the constraints parame-
ter will be employed (sites not permissible for landfill). 

After reviewing all specified criteria in each of the 
guidelines, the authenticity of each deposit site in the 
study area was identified; while the entire study area was 
also examined with the same criteria, and the appropriate 
areas were identified. 

4. Result 

After the preparation of thematic maps characterizing the 
influencing factors and the preparation of the GIS data-
base for evaluation of landfill sites, the thematic maps 
were generated, overlaid upon one another and the above 
proposed algorithm was run on them and GIS based 
analysis was performed. The GIS-based constraint map-
ping technique was applied to the entire study area and 
after reviewing all sites with GIS maps and field views, it 
was found out that all sites are suitable with BC cri- 
teria except Salmanshahr and Kelarabad sites because of 
their proximity to road and Surface water resources, and 
Noshahr site because of its natural landscapes; and all 
sites are unsuitable with MPO criteria because they are 
located in the forest ecosystem except Marzanabad site. 
But Considering DOE criteria, all sites are unsuitable 
because they are located in areas with high seismicity risk, 
inadequacy of the area for landfill sitting or access to the 
landfill site .The entire study area was also checked and 
thus, the suitable and unsuitable areas were indicated. 
Regarding the final map layer, the appropriate areas were 
identified for landfilling which are mentioned in Table 2. 
The suitable area after the elimination of unsuitable re-
gions was specified (see Figures 3-5). 

 

 

Figure 3. The suitable region of study area with BC criteria. 
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Figure 4. the suitable region of study area with DOE criteria. 
 

 

Figure 5. the suitable region of study area with Management and planning organization criteria. 
 
Table 2. The proportion of the study area with the stan-
dard.  

Hectare Percent 
Unsuitable Suitable Unsuitable Suitable 

Methods 

326298.7658 541252.8 37.62 62.38 BC 

445963.7558 421587.81 51.5 48.5 
Management and 

planning  
organization of Iran

650586.0658 216965.5 75 25 
Iran Department of 

Environment 

The entire area of study area on GIS map is around 867551.5658 hectare. 
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