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Abstract. Rangelands are important for plant productivity, livestock production, wildlife, 

conservation of soil and water resources, and etc. One of the main problem of rangeland is 

that has not been used based on its potential that leads to more degradation of rangelands. 

The purpose of this study was to evaluate the range management capability of Badreh 

region in Ilam province, Iran, using ANP (Analytic Network Process) and GIS 

(Geographic Information Systems) techniques. For this regard, firstly, the network of 

effective factors in evaluation was designed. Four clusters including vegetation cover, 

topography, pedology, and geology were divided into number of sub-criteria. For 

determining the relations among these clusters and sub-criteria, a number of questionnaires 

distributed among the experts and used to obtain their judgments about the relative 

importance of each criterion in rangeland capability. In the next step, based on the limited 

super matrixes the final weight of nodes was calculated. The weights of nodes in 

evaluating process were extracted by calculating the geometric mean of the questionnaire 

weights, as well. After determining the weights of nodes, they were transformed to data 

layers. Finally, ecological capability map for range management was provided using WLC 

(Weight Linear Combination) technique in GIS. The results showed that 3.00, 21.76, 

58.46, 16.79 percent of the study area had very good (or excellent) condition (as first 

class), good condition (second class), fair condition (third class), and poor condition 

(fourth class) for capability of range management, respectively.  

 

Key words: Ecological capability, Range management, Analytic Network Process 

(ANP), GIS 
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1. Introduction 

Rangelands play an important role in 

Iran‟s economy (Amiri et al., 2011). 

Because of rangeland is one of the most 

important sources of production in Iran. It 

can provide the main part of livestock 

forage, play a major role in ecosystem 

sustainability, and conserve soil and 

water resources (Mazhari and Khaksar 

Astaneh, 2010). Indiscriminate use of 

rangelands seems to be one of the major 

problems in Iran which lead to rangeland 

degradation (Arzani et al., 2006).  

During the last three recent 

decades, rangeland has been exposed to 

more degradation in comparison to other 

natural resources in Iran. Therefore, 

evaluating this valuable resource for 

identifying and determining production 

for exploiting and presenting an applied 

procedure to decrease degradation is of 

greet essential (Najibzadeh et al., 2008). 

Many studies have been carried 

out in Iran and other countries about 

ecological capability evaluation and 

rangelands capability. Among these 

studies, Arzani et al. (2006) conducted a 

study in Taleghan catchment (West of 

Tehran in Qazvin Province) to evaluate 

the rangelands.  

They used FAO method and the 

technique of Geographical Information 

System (GIS) for their project that slope 

percentage and vegetation covers were 

the most important factors. As well, 

Bocco et al. (2005) in Mexico and Ziadat 

and Al-bakry (2006) in Jordan evaluated 

ecological capability for various uses, 

e.g. rangeland management. In this type 

of studies, McHarg (1969) invented 

systematic method with some regional 

modification was used. Babaie Kafaki et 

al. (2009) evaluated land ecological 

capability for various land use using 

Analytic Hierarchy Process (AHP) in 

Kordestan province-Iran. In this study, 

vegetation cover was one of the most 

important factors. Gavili et al. (2011) 

evaluated the suitability of rangelands 

productivity using AHP and GIS in 

Fereidonshahr, Iran. Analytical Hierarchy 

Process (AHP) is one of the most popular 

methods to obtain criteria weights in 

MCDM (Saaty, 1980; Saaty and Vargas, 

1991; Ohta et al., 2007). The AHP has 

been employed in the GIS-based MCDM 

(Malczewski, 2004; Makropoulos et al., 

2003; Marinoni et al., 2009). 

It calculates the needed weights 

associated with criterion map layers. 

GIS-based AHP is popular because of its 

capacity to integrate a large amount of 

heterogeneous data and the ease in 

obtaining the weights of a large number 

of criteria, and therefore, it has been 

applied in tackling a wide variety of 

decision making problems (Nekhay et al., 

2008; Hossain and Das, 2010). 

A review of the related literature 

concerning evaluating of land ecological 

capability indicates that these evaluations 

have been conducted primarily by union 

geographic data manually. After 

developing GIS in the late19
th

, land 

evaluations by using this system have 

become more accurate and fast (Collins, 

2001; Malczewski, 2004). 

In recent years weighting methods 

like Analytic Hierarchy Process (AHP) 

and Analytic Network Process (ANP) in 

integration with GIS have become the 

more favorite methods for determining 

the importance of any factors in 

evaluation process. Moreover in recent 

years, the ANP was used in the most 

applicable method for determining and 

evaluating effective criteria's (clusters) 

and sub-criteria's (nodes) in land 

evaluation.  

A number of studies were 

conducted this method for their study, 

such as Aragones-beltron et al. (2010) for 

Valuation of urban industrial land in 

Spain, Chen et al. (2010) in evaluation of 

environment watershed plans in Taiwan, 

Pourebrahim et al. (2011) for land use 

planning in coastal areas in Malaysia and 

Tuzkaya et al. (2008) for locating 

undesirable facilities in Turkey. 
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The ANP method is one of the 

most important multi criteria decision 

making techniques that were first 

introduced by Saaty (1996) in order to 

remove weak points of AHP (Saaty, 

2004). Because the AHP hierarchical 

structure is not able to solve some of the 

problems of real world and this is not an 

accurate method when the criterions are 

dependent on each other, and also, there 

is not any dependency between them 

(Chung et al., 2005; Ertay et al., 2006; 

Yuksel and Dagdeviren, 2007). 

For solving this problem Saaty 

(1996) suggested the ANP that has a 

network structure. It is more complex 

than AHP structure, but it can remove the 

weak points of hierarchy methods in spite 

of its weaknesses. Analytic Network 

Process (ANP) is the successor of the 

popular Analytic Hierarchy Process 

(AHP) model developed by the AHP is a 

Multi- Criteria Decision Making 

(MCDM) tool at the core of which lies a 

method for converting subjective 

assessments of relative importance to a 

set of overall scores or weights. The AHP 

is a top-down decision model and, 

therefore, the criteria's and sub-criteria's 

are assumed independent. However, bias 

could occur when the criteria and sub-

criteria are correlated with each other. 

Twenty five years after the publication of 

pioneering work in the field of Saaty 

(1980, 1996) developed the ANP model, 

which could handle this situation of inner 

dependence among elements in a network 

(Pourebrahim et al., 2011). 

The ANP is one of the most 

completed multi- criteria decision making 

method which has been presented up to 

now (Razmi et al., 2009). This method 

was frequently used by the researchers 

for different purposes (Aragones-beltron 

et al., 2008; Faraji Sabokbar et al., 2009). 

In addition, GIS technique is a 

very useful tool for land evaluation. It is 

as a spatial decision making support 

system which can be decreasing the costs 

and increasing the accuracy and speed of 

evaluation (Malczewski, 2004; 

Thirumalaivasan et al., 2003; Ying et al., 

2007; Zhong-Wu et al., 2007).  

The main aim of this study was 

for evaluating rangeland capability using 

GIS and ANP techniques. A number of 

maps will be provided that can be used 

for a good management procedure for 

experts in governmental and non 

governmental organizations to prevent 

rangeland degradation and to improve 

techniques in degraded rangeland. 

2. Materials and Methods  

2.1. Study area  

The study area is Badreh region that 

located in Ilam province, western Iran 

with latitude from 33˚29′27˝ to 33˚8′45˝ 

north, and longitude from 46˚47′21˝ to 

47˚14′50˝ east (Fig. 1). The total area of 

Badreh is about 57028 ha that is placed 

on the Zagros chain. The average annual 

rainfall is about 528.3 mm and the 

average annual temperature is 20.95 °C. 

The climatic condition is semi-arid with 

cold winters based on Ampereje method. 

The common characteristics of this area 

are: forest hills, limestone bedrock, deep 

litho-soil, fair to good vegetation cover, 

and sharp slope with rill and sheet 

erosion. 

 

Fig. 1. The location of the study area 
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2.2. Assessment of criteria using 

ANP 
Assessment and choosing a land for 

different activities needs a group of 

criteria's and sub-criteria's (Belfore, 

2003). There are many techniques for 

assessing criteria's and sub-criteria's. 

Among these techniques, the multi-

criteria decision techniques are very 

suitable for this purpose (Pourebrahim et 

al., 2011). 

In contrast to AHP method (Fig. 

2a) which has a hierarchical system, ANP 

method (Fig. 2b) has a network structure, 

so, in this study, in order to evaluate and 

choose effective criteria of evaluating 

land potentiality for range management, 

ANP was used.  

Analytic Network Process (ANP) 

takes place in three steps (Chen et al., 

2010; Neaupane and Piantanakulachi, 

2006; Tsai et al., 2010) (Fig. 3). 

 

 

Fig. 2. The differences between AHP (a) and 

ANP (b) network structures. All dependency 

in hierarchical is considered in network 

structure (Yuksel and Dagdeviren, 2007) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Stages of this study 

Step 1: making ANP model 

requires the development of the network 

to determine cognition of problem, 

cluster, node, and also the interaction 

between them. Each network includes a 

group of clusters (components), which 

the cluster has one or more than one 

Nodes. Generally, there are two kinds of 

dependency in every network. There are 

the dependency between clusters in a 

network and the dependency among 

nodes. So, every node may have a  

relation with nodes in the same cluster or 

other clusters. In this study, determining 

the clusters, nodes, and the relations 

among them was conducted by experts 

who are aware of the situation of the 

study area and the already existing 

studies that have been done by other 

researchers. Then the necessary cluster 

for assessing criteria in evaluating 

ecological range of potentiality was 

made.  
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Step 2: a pair wise comparison to 

obtain local priority vectors: like analytic 

hierarchical process, the decisions of 

nodes in each cluster were compared pair 

wise for their importance toward a 

control element using nine numerical 

scales (Saaty, 1980). 

 As well, the clusters were 

compared with each other according to 

their importance in achieving the aims. 

Similarity, to obtain the priorities vectors 

(weight) relevant to inter dependency of 

nodes in each cluster, inter dependency of 

every cluster nodes, dependency of two 

clusters nodes, and all the nodes with 

dependency on each other were compared 

pair wise. After comparing, the local 

priority vectors were achieved. 

As well, Delphi method a method 

for relies on a panel of experts (Cuhls, 

2001), was used to assess the clusters and 

nodes. Experts were given questionnaires 

and then they compared clusters and 

nodes pair wise to control criterion using 

nine numerical scales that suggested by 

(Saaty, 1980). Then, the incompatibility 

rate shouldn't be more than to 0.1 (Saaty, 

1980) for the opinion to be acceptable. 

Finally local priority vectors for each 

comparison in questionnaire relating to 

each expert were carried out. 

Step 3: super matrix calculation: 

Sum of relative local priority vectors 

firstly achieved from comparing elements 

in each matrix in the previous step, and 

then a weighted super matrix was 

obtained. In this matrix, the columns built 

up nodes in relation to the cluster. 

In each column, with attention to 

upper control nodes, available rates 

presented the relative weight vectors of 

pair wise in comparison among nodes. 

After achieving the weighted super 

matrix, some column may not be the 

assumed column forms, or the sum of 

column elements was not equal to one 

number. In this case, all the columns 

must be normalized to make the sum of 

columns equal to one. The achieved 

matrix was named weighted super matrix. 

Afterwards in order to achieve overall 

priority vectors, the super matrix must be 

periodically multiplied in itself and the 

process will continue until making a 

convergent matrix in an acceptable range, 

which was named limited super matrix.  

In addition, after doing pair wise 

comparisons, using Delphi method and 

expert's opinions, sum of relative weight 

vectors resulted from the questionnaires 

and the weighted and limited super 

matrixes were made and overall priority 

of nodes was determined in each 

questionnaire. At last, by calculating the 

geometric mean of achieved weights of 

expert's questionnaire, final weight was 

determined and all previous steps have 

been done using Supper Decision 

Software version 2.8. 

2.3. Spatial analysis 
After making network and determining 

overall priority of each node using 

network analysis process which was 

known as the first step of this study, in 

the next step data base of area was made 

in ArcGIS version 9.3 software. For 

doing that, maps of slope, aspect, and 

elevation of area were extracted from the 

Digital Elevation Model (DEM) (scale 

1:50000). The map of vegetation cover 

was also prepared using interpretation of 

the image of Landsat TM 2003. Also, the 

pedology, lithology, and erosion maps of 

the study area were provided from 

department of natural resources. Each 

map was classified to four categories 

based on early researches, expert's 

opinion, and natural condition of the area. 

So, they were graded according to their 

importance as a result of high 

desirability, high grade low desirability, 

and low grade. 
 

2.4. Assessment of ecological 

capability 
In the last step of this study the Weight-

Linear Combination (WLC) technique 

was used that is a simple process in 

decision making. All the maps with their 

related weights combined based on the 
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below link in GIS. Finally map of the 

range management capability was 

produced. 

Sij= ∑Wk Xijk        (Equation 1) 

In this formula Sij pixel proportion placed 

in i line and column j in network map to 

subjected usage. Wk is the intended 

weight to k factor and xijk is the amount 

of k factor in (i,j) pixel (Hajehforooshnia 

et al., 2011; Toledo-Aceves et al., 2011).  

3. Results   

In this study based on previous studies, 

area condition, and according to the 

expert's opinion, seven indexes including 

slope, aspects, elevation, soil, erosion, 

lithology, and vegetation were 

demonstrated in four clusters those of 

topography, pedology, geology, and 

vegetation. These factors were used to 

assess range management capability of 

the study area and to determine their 

relations (Fig. 4). 

 
Fig. 4. Created network for evaluating range management capability of the study area in super 
decision software 

After producing the network, some 

questionnaires were distributed among 

the experts and they compared pair wise 

clusters and nodes to obtain unweighted, 

weighted, and limited super matrixes. For 

example, (Tables 1 to 4), present vectors 

of local priority weight of clusters to 

control clusters and unweighted, 

weighted and limited super matrixes 

resulted from questionnaire 1, 

respectively. 

 

Table 1. Local priority vectors to control clusters in questionnaire1 

Geology Soil Topography Vegetation Cover Goal  

0.00 0.00 0.00 0.00 0.00 Goal 

0.33 0.33 0.33 0.00 0.33 Vegetation cover 

0.00 0.00 0.56 0.44 0.44 Topography 

0.67 0.44 0.12 0.33 0.14 Soil 

0.00 0.20 0.00 0.00 0.10 Geology 
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Table 2. Unweighted super matrix derived from analysis of questionnaire1 

Unweighted Super Matrix 

Obtained  

from Questionnaire1 

Goal 
Vegetation 

Cover 
Topography Soil Geology 

Capability 

of Range 

Management 

Vegetation 

Cover 
Slope Aspect Elevation 

Soil 

Depth 
Erosion Petrology 

Goal 

Capability 

of range 

management  

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Vegetation  
Vegetation 

Cover  
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

 

Topography 

Slope  0.54 1.00 0.00 0.8 0.67 0.00 0.00 0.00 

Aspect  0.30 0.00 0.20 0.20 0.33 0.00 0.00 0.00 

Elevation  0.16 0.00 0.81 0.20 0.00 0.00 0.00 0.00 

Pedology 
Soil depth 0.66 0.75 0.33 0.5 0.00 0.00 1.00 0.75 

Erosion  0.33 0.25 0.67 0.5 0.00 1.00 0.00 0.25 

Geology Petrology  1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 

 
Table 3. Weighted super matrix achieved from questionnaire1 

 
Weighted Super Matrix 

Achieved from 

Questionnaire1 

Goal 
Vegetation 
Cover 

Topography Soil Geology 

Capability 

of Range 

Management 

Vegetation 

Cover 
Slope Aspect Elevation 

Soil 

Depth 
Erosion Petrology 

Goal 

Capability 

of range 

management  

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Vegetation  
Vegetation 

cover  
0.33 0.00 0.27 0.31 0.36 0.14 0.39 0.33 

 

Topography  

Slope  0.24 0.67 0.00 0.45 0.43 0.00 0.00 0.00 

Aspect  0.13 0.00 0.27 0.00 0.21 0.00 0.00 0.00 

Elevation  0.07 0.00 0.95 0.11 0.00 0.00 0.00 0.00 

Pedology  
Soil depth 0.09 0.25 0.51 0.06 0.00 0.00 0.61 0.5 
Erosion  0.04 0.08 0.02 0.06 0.00 0.86 0.00 0.16 

Geology  Petrology  0.09 0.00 0.00 0.00 0.00 0.01 0.00 0.00 

 
Table 4. Limited super matrix achieved from questionnaire1 

Unweighted Super Matrix 

Achieved from 

Questionnaire1 

Goal 
Vegetation 

Cover 
Topography Soil Geology 

Capability 

of Range 

Management 

Vegetation 

Cover 
Slope Aspect Elevation 

Soil 

Depth 
Erosion Petrology 

Goal 
Capability 
of range 

management  

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Vegetation  
Vegetation 

cover  
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

 

Topography 

Slope  0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

Aspect  0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

Elevation  0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

Pedology 
Soil depth 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 

Erosion  0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 

Geology Petrology  0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 
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The results of determining the weight of 

each effective nodes in the process of 

area capability assessment for range 

management was mentioned in 

questionnaire 1 (Table 4), which is the 

result of calculating limited super 

matrixes. The rates of all columns after 

making convergent were equal which 

showed the weight of each node in the 

second column (Table 4). After achieving 

the local priority vectors in each 

questionnaire, the geometric mean 

calculated from weights of them and then 

final weights of nodes were calculated. 

From the obtained results, vegetation 

cover, elevation, slope, and the soil depth 

were most effective factors and had a 

high weight and lithology of area had the 

lowest weight. After achieving final 

weights related to each node, spatial 

database of the study area was formed by 

ArcGIS version 9.3. Then the affective 

nodes in assessment process were 

transformed to data layer. (Table 5), 

shows the clusters, nodes, final weight, 

and the way of classifying layers which 

used in this study. 

The rangeland capability map 

(Fig. 9) was extracted from the layers of 

slope percentage (Fig. 5a), slope aspects 

(Fig. 5b), vegetation cover (Fig. 6a), 

elevation (Fig. 6b), soil depth (Fig. 7a), 

lithology (Fig. 7b), and erosion (Fig. 8). 

So, the rangeland capability was 

classified into four classes those of 

excellent, good, medium, and poor. As 

well, using GIS and WLC techniques 

each effective factor for assessment of 

range management capability was 

combined with its weight, and then the 

final map of range management of the 

study area was prepared. 
 

Table 5. Clusters, nodes, final weight, and way of classifications applying layers 

 
Layer 

Classification 
Final Weight 

Clusters 

4 3 2 1 Nodes Final Weight  

Other lands  Thin forest  

Poor 

Rangeland 

(5-25) 

Moderately 

Dense 

 Rangeland 

(25-50) 

0.12 
Vegetation  

cover  

Vegetation  

cover  

45  <  30-45 15-30 0-15 0.18  Slope  )%(  
 

Topography 
Southern  Eastern  Western  Northern  0.03 Aspect  

2000  <  1500-2000 1000-1500 500-1000 0.06 Elevation(m) 

Very shallow 

with most rock 
particles 

Shallow with 

many rock 
particles 

Deep with 

more rock 
particles  

Deep with few 
rock particles  

0.04 Soil depth   
Pedology  

low fair high Very high 0.02 Erosion  

Marns and 

gypses 
Alluvial soils Alluvial fan  Lime stones  0.04 Petrology  Geology 

 

Fig. 5. Maps of (a) percentage of slope and (b) slope aspect of the study area 
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Fig. 6. Maps of (a) vegetation cover and (b) elevation of the study area 

 
Fig. 7. Maps of (a) soil depth and (b) lithology of the study area 

Fig. 8. Erosion map of the study area Fig. 9. Rangeland capability map of the 

study area 

 

The results showed that three percent 

(1702 ha) of the study area had only the 

first class of capability or excellent 

capability for range management (Table  

 

 

6). As well, 21.76 percent (12412 ha), 

58.46 percent (33339 ha), and 16.8 

percent (9574 ha) had the second, third, 

and fourth classes of range management 

(Table 6). 
Table 6. Area of different classes 

Area  )%(  Area (ha) Class  
3.0 1702.6 1 
21.8 12412.3 2 
58.5 33339.6 3 
16.8 9574.1 4 
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4. Discussion 
Based on the results of analyzing expert's 

questionnaire vegetation cover, slope, 

and soil were the most important factors 

in this study. Vegetation cover had a 

significant role for range management 

capability. Because it showed that the 

dense rangeland had more capability than 

moderately dense rangeland. As well, 

forest land had a low capability for 

different activities such as: grazing and 

herbal medicines. 

Sharp slope made many 

limitations for range management. 

Percentage of slope affects water storage 

and soil surface stability. The areas with 

steep slope are unstable and then soil 

particles fall to lowlands prevent the 

growth and development of plant 

communities. 

Soil as the growth bed of plants 

provides four requirements: creating 

balance and establishing roots, storing 

water, storing foods, and storing air. 

Furthermore, soil is a very important 

factor in evaluating range management 

capability. Vegetation cover and slope 

have been introduced as the most 

effective factors in evaluating rangelands 

(Arzani et al., 2006). Bacco et al. (2005) 

showed that these three factors have been 

evaluated as the most important factors in 

range management capability evaluation. 

Vegetation cover has been introduced as 

a factor for evaluating the capability of 

the rangeland area (Babaii Kafaki et al., 

2009). Gavili et al. (2011) named the 

vegetation cover as a significant factor in 

evaluating rangelands. Other factors like 

slope aspect, elevation, erosion, geology 

were used in this study based on the 

previous studies (Babaii kafaki et al., 

2009; Najibzadeh et al., 2008; Zidat and  

Al Bakry, 2006) those were in the 

line with them. 

According to the results from 

evaluating range managements 

capability, most of the surface of study 

area had a fair capability (3
rd

 class) and 

about 24 percent of the area had excellent 

and good (1
st
 and 2

nd
 classes) for range 

management. Considering the overall 

weight of effective factors, the roles of 

vegetation cover and slope were made 

clear in this study that vegetation cover 

had a high weight. In some places there 

exists a good vegetation cover, but range 

management capability is not desirable. 

The reason for this problem is back to the 

limitations of slope in some places, and 

also limitations of soil factor in other 

places (Arzani et al., 2006). 

In the study area, soil factor was 

very limited and only small surface area 

had good soil condition. The places with 

the first class capability for range 

management were at the center of the 

study area. These places are moderately 

dense rangelands (25-50) and had good 

soil condition with slight slope. 

Unsuitable places for range management 

(4
th
 class) have been located in west-

eastern of the study area and include 

mountains regions with high elevation, 

steep slope with rocky outcropping, and 

shallow soil with rock particles.  

5. Conclusion 
In our study for evaluating range 

management the ANP procedure was 

used. The technique of ANP was more 

beneficial option than other decision 

methods because it considered and 

measures all relation effects of clusters 

and nodes with each other (Saaty, 2004). 

This characteristic of ANP along with 

considering complexities of related 

matters to environment made this method 

superior in compression with other 

methods. For example, in evaluating the 

land for range management it was clear 

that there was a relation and dependency 

among soil, vegetation cover factors, and 

topographic characteristics. Soil factor 

was one of the most important factors 

that ascertain the amount and quality of 

vegetation cover of the area. On the other 

hand, vegetation cover influenced the soil 

characteristics. Topographical variables 

such as slope, aspect, and elevation not 
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only had an influence on range 

management capability but also affect the 

vegetation cover of the study area which 

was one of the factors determining range 

management capability. 

Moreover, ANP method not only 

had the direct and evident effects existed 

among clusters and nodes, but also it was 

able to involve a lot of the hidden 

impacts and dependencies that exist in 

the network and are not designed because 

of not having a direct relationship.  

In this study expert's perception was used 

for determining and evaluating criteria 

and nodes influenced the capability of 

range management. The most important 

characteristic of using expert's perception 

was for decreasing errors probability. In 

fact one of the features of this study was 

for range management capability 

evaluation model by using two kinds of 

data; physical data (slope, aspects, 

elevation, vegetation cover, petrology, 

and erosion) and subjective data that 

included expert's judges. Accuracy of 

these judges was studied by calculating 

rate incapability. This method was used 

in many studies for evaluating and 

determining criteria as the same this 

study. 
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إ زض اضظٗبثٖ تَاى اوَلَغٗىٖ هسٗطٗت هطاتؽ )هطبلؿٔ هَضزٕ،  وبضثطز فطآٌٗس تحل٘ل قجىِ

 هٌطمٔ ثسضُ، اؾتبى اٗالم(

 ٓ هؿئَل(ٗؿٌس)ًَ، زاًكگبُ اٗالم ٍ هٌبثؽ طج٘ؿٖ خٌگل، زاًكىسٓ وكبٍضظٕؾلَم گطٍُ اؾتبزٗبض  ؾلٖ هْسٍٕ،

 ، زاًكگبُ اٗالمٍ هٌبثؽ طج٘ؿٖ ، زاًكىسٓ وكبٍضظٍٕ آثر٘عزاضٕ گطٍُ هطتؽاؾتبزٗبض  هطظثبى فطاهطظٕ،

 زاضٕ، زاًكىسٓ هٌبثؽ طج٘ؿٖ، زاًكگبُ ؾلَم وكبٍضظٕ ٍ هٌبثؽ طج٘ؿٖ ؾبضٕ زاًكدَٕ زوتطٕ خٌگل اه٘س وطهٖ،

 چکیده

بن ٍ غ٘طُ هٌبثؽ آة ٍ ذاظ هطاتؽ ثطإ تَل٘س گ٘بّبى، تَل٘س حَ٘اًبت اّلٖ، ح٘بت ٍحف، حفبغت 

اٗي اؾت وِ اظ هطاتؽ ثطاؾبؼ پتبًؿ٘ل ٍ  زض اٗطاى هْن ّؿتٌس. ٗىٖ اظ هكىالت اؾبؾٖ اضاضٖ هطتؿٖ

قَز ٍ اٗي اؾتفبزُ ًبزضؾت ؾجت ترطٗت ث٘كتط آًْب قسُ اؾت. ّسف اظ اٗي قبٗؿتگٖ آًْب اؾتفبزُ ًوٖ

ٍ  (ANP)إ اظ فطآٌٗس تحل٘ل قجىِساضٕ هٌطمِ ثسضُ زض اؾتبى اٗالم ثب اؾتفبزُ ؿهطبلؿِ اضظٗبثٖ تَاى هطت

ثَز. ثطإ اٗي هٌػَض اثتسا قجىِ ؾَاهل هَثط زض اضظٗبثٖ ططاحٖ قس.  (GIS)ؾبهبًِ اطالؾبت خغطاف٘بٖٗ 

قٌبؾٖ ثِ تؿسازٕ  چْبض ذَقِ اظ هؿ٘بضّبٕ انلٖ قبهل پَقف گ٘بّٖ، تَپَگطافٖ، ذبوكٌبؾٖ ٍ ظه٘ي

ّبٖٗ ث٘ي وبضقٌبؾبى اٗي هؿ٘بضّب ٍ ظٗطهؿ٘بضّب، پطؾكٌبهِظٗطهؿ٘بض تمؿ٘ن قسًس. ثطإ تؿ٘٘ي ضٍاثط ث٘ي 

ّبٕ آًْب ثطإ هكرم وطزى اّو٘ت ًؿجٖ ّط هؿ٘بض زض تَاى اوَلَغٗىٖ هطتؽ  تَظٗؽ گطزٗس ٍ اظ لضبٍت

ّب زض آى اؾتفبزُ قس. زض هطحلِ ثؿس ثب هحبؾجِ ؾَپطهبتطٗؽ حسٕ زض ّط پطؾكٌبهِ ٍظى ًْبٖٗ گعٌِٗ

ّبٕ حبنل اظ ّط پطؾكٌبهِ ٍظى ًْبٖٗ ه٘بًگ٘ي ٌّسؾٖ گطفتي اظ ٍظى پطؾكٌبهِ تؿ٘٘ي قس ٍ ثب

ّبٕ اطالؾبتٖ ّب ثِ الِّٗب، گعٌِّٗبٕ هَثط زض فطآٌٗس اضظٗبثٖ هحبؾجِ قس. پؽ اظ تؿ٘٘ي ٍظى گعٌِٗ گعٌِٗ

ًمكِ تَاى  GISزض هح٘ط  (WLC)تجسٗل قسًس. زض ًْبٗت ثب اؾتفبزُ اظ تىٌ٘ه تطو٘ت ٍظًٖ ذطٖ 

نس اظ زض 79/16ٍ  46/58، 76/21،  3٘ت زاضٕ تِْ٘ قس. ًتبٗح ًكبى زاز وِ ثِ تطتثطإ هطتؽاوَلَغٗىٖ 

ٍ  3، 2، 1ّبٕ  ؾطح هٌطمِ زاضإ تَاى اوَلَغٗىٖ ذ٘لٖ ذَة، ذَة، هٌبؾت ٍ ضؿ٘ف )ثِ تطت٘ت طجمِ

 زاضٕ اؾت.( ثطإ هطتؽ 4
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