
   
  

 
1*23 4    

  
1 -    
2-   
3 -   
4-   
5 -    

 
 :13/9/92            :15/2/93  

 
    
         

        .
        

 .        
       

 ARC GIS 10          
  .  06/46 26/28   54/17 

 14/7 1        . 
     76/21   23/78 

      
  .        

          
    

 
  :       . 

                                                                                                                                               
*         Email: myamani@ut.ac.ir    

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                             1 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

148 

  

1-     
            

    

     .        

    6/1 

     ) Bagherian, Goudarzi 

& Ghayoumian, 2005: 69( .        

                

               ) (  

           )    

     (   )Nikandish & Mir Sanei, 1997: 209.(   

    

         

)Sakar, Kanungo & Mehrotar, 1995: 302 .(      

      ) Kumar Dahal, 

2008: 210 .(      .  
1 ) 1967  1970 (   

) 1979 (        

     )Paulov, 1991 .(     

    

)Tomlin, 1979: 99 .(  

       

   2 )1992(3 )1993 ( 

                                                                                                                                               
1. Entropy 
2. B.P. Slater 
3. Ganklavos & Elisa  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                             2 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

149 

1 )1994( )1388: 16 .(2 )2007 (

         

         

 .3 )2009 (     

  

    .  

         .4 

 )2010 (     

         

             .
5 )2010(       

.          

      .  

) 1387 (          

  .   )1388   (

   

)  .1391   (       

        

     ...

)  .1391 (   

  .  

                                                                                                                                               
1. P. Poller 
2. Amig & Kennel 
3. Wan 
4. Bednarik  
5. Zonggii  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                             3 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

150 

  

            

         

       ) 1391   (     

    

           

 .    

   ) 1391 (   

       

     .    

       ) 1382 (

     

      .   

   

      

   .        

         

      

        

     .    

       

   

    

      

  .  

 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                             4 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

151 

2 -    
      

   -  1 

)    1391: 26 .( 

  .  1450       

 300)  1382: 2( )1(. 

  

 
 1    

                                                                                                                                               
1  . Zagros fold-thrust belt 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                             5 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

152 

  

3-        
       .     

 -          

   .    

      .    

         .

        .    

    .        

        .

)      1391 :26- 30     .(

              

          .  ...    

  .           

             .

          

   .        

           

   )2(.  

        : 

 ) 1383: 308 (

      

   -      

 -  . 

-    

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                             6 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

153 

 .  

         .

)    1391: 26 .(

       

  .       .45   

15 30     

        

 )  1382 :69) (1.(  

  

1   

        

Qt(  6 51/3         

) Mgs(  34/22  08/13   -    

) OMas(  7/35  89/20       

) Kgu(  6 51/3     

 - ) Pd-Gu(  32 73/18  -    

) Kil(  8/19  59/11     

) Ksr(  33 32/19       

 : )1383 :406- 326( 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                             7 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

154 

  

 
 2      

) :( 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                             8 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

155 

4-    
     .    

      

  .            

   

          

 ARC GIS 10      

 .         

           

             

       

 )2(  )    

 (       )4 (

         )

3( .       

          

 .           

 -   -   

   .          

) 1385: 193 .(     

     

 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                             9 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

156 

  

  
 3  

  

5-   
      

)     (

  )1391: 2 .(     

 .        .

     

  ) Wj(Hi   

    ) 1391: 81(.   

     
 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            10 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

157 

 1                                                          p = 
 

Ej )  2 (  

  

 2                                      Ej = k P Ln P  

 
K      3     ) m 

  :(  

  

 3                                                         = (Ln m)  

  

 ) d (Ej     

  ) 1385 :197:(  

   

 4                               Wj =  

  

  )Wj (   5    

  

5                                                               H = X  

  

 H     W     X 

) Zongji Et al., 2010: 1336   .(    

     

 
 
 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            11 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

158 

  

6-    
         

  ) 4(          

 1 9  . 

            

  1 9      

         

    )3.(   

 

 
4   :1 . 2 . 3 . 4 .5 . 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            12 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

159 

 2    

                    

 Qt(  1  400-200  6    7  15 -0  3  400-0  5  

) Mgs(  2  550-400  7    6  30 -15  5  800-400  4  

) OMas(  9  700-550  8    5  45 -30  7  1200-800  3  

) Kgu(  5  850-700  9    4  60 -45  8  1600-1200  2  

- ) Pd-Gu(  7  1000-850  5      75 -60  9  1600>  1  

) Ehm(  6  1150-1000  4              

) Kil(  5  1300-1150  4              

) Ksr(  4  1418-1300  3              

  
 3   

      )     )   )   

1    848    32  0  

2    888    23  0  

3    861    18  1700  

4    1275    43  0  

5    985    47  1200  

6    995    45  770  

7    706    13  880  

 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            13 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

160 

  

 4     )Xij(  

              

1  9 9 6 7 5 

2  9 5 5 7 5 

3  9 5 5 5 1 

4  9 4 5 7 5 

5  9 5 5 8 2 

6  9 5 5 8 4 

7  5 9 5 3 3 

  

5      

       

E  99/0  96/0  99/0  98/0  94/0  

d  00/0  03/0  00/0  01/0  05/0  

W  07/0  28/0  01/0  17/0  46/0  

  

  )  3(  )p(   

   ) K (      ) E(   

       .

 E  p     

pi   ) 1385 :196 .(

 dj Ej      

 .        

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            14 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

161 

  )W :  (07/0 :28/0 :01/0  :17/0 

 :46/0  .     

      : 

  

H = L × 0/0714 + E × 0/2825 + A × 0/0100 + S × 0/1753

+ Df × 0/4605  

 
 L :E :A :S :  Df :.  

  

     .06/46 

26/28 54/17 14/7 1   

    )6( .

           

       

 
6     

              

  14/7  26/28  1  54/17  06/46  100  

 
         

)5 (.    

           

   .   

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            15 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

162 

  

 
5      

  

7     

   ) (          

   37  76/21 0 0 

  78 88/45 3 86/42 

  55 35/32 4 57.14 

 170 100 7 100 

  

       76/21 

 23/78  

          .  

  )4 ( ) 3 (        

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            16 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

163 

 35 45 500   900 

400   )      

     .(

   -      

       .

 .   

15 35  850 1000400 550   

  .400 600       

    

  .  15  

800  5001150   .

      

   

            

92/7 .          

   93/1 79/1     

   .      90  

  )5    .( 

      .   

 -        

         

     

            

        

 )  1382: 85.(  

  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            17 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

164 

  

  
6   ) 1 ( ) 2( 

  

7-      
  170   

 92/7   .        ) 5 (

  37)76/21   ( 

)6 (      

      

       .

          

  15     

 .         

         

 ) 7 .(78)88/45  (    

      

    .

  15 35   850 1000

)1(  )2(  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            18 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

165 

400 550 . 400 600

    .

       )86/42 (     

 .55)35/32 (       

    )14/57    (   

 .    35   45     

500 900400 )      

  (      .

  - 

.       .

 .     

             

         

                

  .  

          

    06/46    

          .    

      - 

  -       

 -    -      

    .  

       

       

     

  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            19 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

166 

  

8-     
    »     

      «

 69 123- 1381388. 

     »     

)  «  

20116- 211388 .  

    1385 . 

      

1383.  

     »    

  : «    

62125- 391391 . 

   )   :

 1383 . 

     1.50000     

1380. 

        1.100000    

1379.  

  »     

 «   1720 51- 68

1390. 

  »GIS          

 «  1671303- 

3141388 .  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            20 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

167 

  »   

«  192- 121387.   

   »    

)        (  :« 

  7977- 901391.   

   »    

  ( )«     44

31- 161391.  

   )   (

           

1382.  

  »

 «  4

679- 1001391.  

 Aghanabati, A., Iran Geology, Tehran: Geological Survey of Iran publications, 

2004. [In Persian]  

 Amig, J.M. & M.B. Kennel, "Topological Permutation Entropy", Physical D: 

Nonlinear Phenomena, Vol. 231, Pp. 137-142, 2007, Doi: 

10.1016/j.physd.2007.04.010. 

 Armed Force Geography Organization, Topographical Maps 1:50 000, Abdanan, 

Mormory and Dehloran Sheets, 2001. 

 Asgharpour, M.J., Multiple Criteria Decision Makings, Tehran: Tehran 

University Publications, 2006. [In Persian] 

 Bagherian, R., M. Godarzi & J. Ghayoumian, "A Study on Socioeconomic 

Damages of landslides (Case Study: Imamzadeh Ali and Barikan Landslides)", 

Journal of Water and Watershed, No. 2, Pp. 68- 76, 2005. [In Persian] 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            21 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

168 

  

 Bednarik, M. Et al., "Landslide Susceptibility Assessment of the Kral ovany–

Liptovsky´ Mikulaš Railway Case Study", Physics and Chemistry of the Earth, 

Vol. 35, Pp. 162- 171, 2010, Doi: 10.1016/j.pce.2009.12.002. 
 Darvishzadeh, A., Iran Geology (Stratigraphy, Techtonic, Metamorphism, 

Magmatism), Tehran: Amirkabir, 2004. [In Persian] 

 Ebrahimzadeh, I. & G. Rafiee, "Analysis of Marvdasht City Body Development 

Pattern Using Shannon Entropy and Heldren Models and Offering a Suitable 

Development Pattern of City in the Future", Human Geography Research, No 69, 

Pp. 123- 138, 2009. [In Persian] 

 Erkat, J., M. Babakhani & S.B. Ebrahimi, "Applying Simulated Annealing for 

Trip Distribution Entropy Model (Case Study)", International Journal of 

Industrial Engineering  & Production Management, Vo. 20, No. 1, Pp. 16 -21, 

2009. [In Persian] 
 Geological Survey of Iran, Geological Maps 1:100 000, Dehloran and Dalpari 

Sheets, 2000. 

 Ghanavati, E., "Landslide Hazard Zonation in the Basin Jajrud Using AHP 

Method", Application of Geographic Science Journal, Vol. 17, No. 20, Pp. 51- 68, 

2011. [In Persian] 

 Hajialibeygi, H. Et al., "Geometric Analysis of Active Fault-Related Buried 

Folding of Balaroud (Case Study: Syahkooh Anticline, Southwest of Iran)", 

Iranian Journal of Geology, Vol. 6, No. 21, Pp. 25- 39, 2012. [In Persian] 

 Kumar Dahal, R., "Predictive Modeling of Rainfall-Induced Landslide Hazard in 

the Lesser Himalaya of Nepal Based on Weights-of-evidence", Geomorphology, 

Vol. 102, Pp. 496- 510, 2008, Doi. 10.1016/j.geomorph.2008.05.041. 

 Malekipour, M., Geomorphological Changes in Dehloran Area (Syahkooh) with 

Emphasis on Its Morphological and Techtonical Roles, Master Thesis, 

Geography Faculty, Tehran University, 2003. [In Persian] 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            22 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


  ___________________________________  3 1393 

169 

 Masoumi, F. & R. Karachian, "Groundwater Quality Monitoring Stations Used to 

Optimize the Location of Entropy", Water and Wastewater Journal, No. 19, Pp. 

2- 12, 1999. [In Persian] 

 Moghimi, E., S. Bagheri & T. Safarrad, "Landslide Hazard Zonation Using 

Entropy Model (Case Study: Zagros Anticlines Nsar NW)", Physical Geography 

Research (Geographical Research), No. 79, Pp. 77- 90, 2012. [In Persian] 

 Moghimi, E. & S. Negahban, "Evaluation of Erosion Shorfdamy River Basin 

(Province) Model Using Entropy", Physical Geography Research (Geographical 

Research), Vol. 44, No. 3, Pp. 1- 16, 2012. [In Persian] 

 Mosafaei, J. & M. Onagh, "GIS is an Effective Tool in Determining Landslide 

Risk Management Policies and Programs", Gorgan Journal of Agricultural 

Sciences and Natural Resources, Vol. 16, No. 71, Pp. 303- 314, 2009. [In Persian] 

 Nikandish, N. & R. Mir Saneie, "Landslide Hazard Management" in The  2en 

Conference on Landslide, Tehran: International Institute of Earthquake 

Engineering, Pp. 207- 222, 1997.  

 Paulov, J., "The Zone-Size-Dependent Entropy Formula and Spatial Interaction 

Modeling" in A Note on Some Implications, Environment and Planning, Pp. 557-

570,1991, Doi: 10.1068/a230557. 

 Sakar, S., D.P. Kanungo & G.S. Mehrotar, "Landslide Hazard Zonation: A Case 

Study in Garhwal Himalaya, India", Mountain Research and Development, Vol. 

15, No. 4, Pp. 301- 309, 1995. 
 Tomlin, S.G., "A Kinetic Theory of Urban Dynamics", Environment and 

Planning, Pp. 97- 106, 1979, Doi: 10.1008/a110097. 
 Varesi, H.R., A. Rajaeijazin & M. Ghanbari, "Analysis of the Physical Growth of 

Urban Creep Ghonabad Using Entropy and Heldern Models", Journal of Land 

Use Planning, Vol. 4, No. 6, Pp. 79- 100, 2012. [In Persian] 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

                            23 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html


     ________________________     ... 

170 

  

 Wan, S., "A Spatial Decision Support System for Extracting the Core Factors and 

Thresholds for Landslide Susceptibility Map", Engineering Geology, Vol. 108, 

Pp. 237- 251, 2009, Doi: 10.1016/j.enggeo.2009.06.014. 
 Zongji, Y. Et al., "Regional Landslide Zonation Based on Entropy Method in 

Three Gorges Area, China", Fuzzy Systems and Knowledge Discovery (FSKD), 

Seventh International Conference on Fuzzy Systems and Knowledge Discovery, 

1336- 1339, 2010, Doi:10.1109/FSKD.2010.5569097. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
14

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            24 / 24

https://hsmsp.modares.ac.ir/article-21-6303-en.html
http://www.tcpdf.org

