
 

  
  

   

 
                  .      

           .             
       950              .

        1SWAT        .           
      SWAT    80%               
         .                     

 .           ) MLP(           
            GIS   .        GIS  

    SWAT     .              
     GIS            95.   % 
 

 :     GIS MLP  SWAT. 

*      :              :  .     73932429 
Email: a_vafaei@sbu.ac.ir 

 

 
 
 
               GIS  
 

    GIS             1395 
          Vol.8, No. 4, Winter 2017                 Iranian Remote Sensing & GIS  

 

92-79 
 

)    GIS (    
(MLP)   - (SWAT)      

      (   :  ) 
 

  1  2*  3  2 
1 .                 
2          .     
3  .     GIS     

 

    :12/4/1395           :   1/12/1395 

PDF created with pdfFactory Pro trial version www.pdffactory.com

mailto:a_vafaei@sbu.ac.ir
http://www.pdffactory.com


 )    GIS (    ... 

    GIS   
       1395  

80 

1-  
            

              
         

 .              
               

       ) (Olive &  Reiger, 1992 .
            

               
     .          

  )     Walling, 1994.( 
        

           .   
           

           
 .            

          
              

            
    .        

        
      .  

        
              

          
     .     

           

       ) 1389 .(   
          
       GIS        

  - SWAT    
        

               
            

     . )1392( 

           
            

           
            .

             
          
     .             

    GIS         
)EPM(1           

 .    
              GIS  

 RUSLE )   1389(     
 .             

             GIS  
       .     

)1393 (          

     MLP        
   500        

          

     500      

       .   
             

        
    .  

 )1392(      
          

MLP    ) RBF  (     
     .    

  :         
           

     .     

        MLP      
          .  

 

1. Erosion Potential Method 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


     

    GIS   
       1395  

81 

          ) 1394 (
              

    25     .  
          SWAT    

SUFI2           
        .  

        SWAT      
.      

       

SWAT     .        
 SWAT        

         94   
 (HRU)            

         .   
             
 SUFI2   .       
              

         .
             

             
      .     

  SWAT   MLP        
  

       GIS     
      .    

  SWAT  MLP     GIS   
  .         

2-      
2-1-     

           
         .   

  .        
  15           

        .      
 1  .      

2-2-       
            

      .   
    SWAT GIS  MLP  

   .          
        

            
         

  
  

   

 
1.            

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 )    GIS (    ... 

    GIS   
       1395  

82 

          
     .          

      )SDSM(1   
              
            

      - 
(SWAT)2          

        .    
         

)  1976 1987 2001(      
         

        .  

3-     
           

               
   MLP3       

          .   SWAT  
           

 .               
    .       
     .         

         
          

  .            
GIS         .       

          
             

              
   .         

             GIS  
         
            

          .   
.     

3-1-        
           

            
 )   13841346 (     

          
      .       

  :         
     1 .        

            
       1350   

13841350  )      
              4 

CCISG          
      ( )  

 .(         
  ) SDSM   ( 

        )     
 (               

         .    
          

              
     13841370   

             
.             

                
            .

            
             

             
             

       .  
  

 

1. Statistical DownScaling Model 
2. Soil and Water Assessment Tools   
3. Multi-Layer Perceptron   
4. Canadian Climate Impacts Scenarios Group  
   

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


     

    GIS   
       1395  

83 

 1.          
    

  
  

  
( )  

   
)mm(  

  1384-1350  288  
  1384-1346  255  

  1384-1350  198  
  1384-1346  200  

  
       
        

        .   
               

           
       .    2 

              
  .    
  

 2.          
     

     
  

  
   

   
  

  1382-1352  30 808 
  1382-1367  15  65 
  1382-1367  15  90 
  1382-1363  13  206  

  
         

              . 
 )  (        
              

    ) CM   .(  
            

              
)CF (            

     .      
  CM  CF          

        CF  

  CM     .     
             

            
         .       

   206   CM  CF   
       CM    

CF    Q  .        
    ) 1 ( .     
 )1(   4/9367/0148   

   CM  CF      
   Q          .  

     CM     
  CF          .

           
 .             

            
           

   .          
                 

  .             
            

            .  
                

            
  .        

              
) 2 ( .            

) 1979         (250 
      .     

              
       .  

 )2 (   
             

         .     
     3 .    

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 )    GIS (    ... 

    GIS   
       1395  

84 

 3.    A  B     
    A  B  

   37/13  97/0  
   62/31  384/5  
  

          
    296        

 .  

3-1-1-         
MLP  

           
               

         . 
             :  

             
           

  .         
             

           
            

            
              . 

           
          

 )3  14    (         .  
              

       HADCM3  
            

    ) GCM      .  (
           

   .      
          

            
                 

    .           

           
           

10 20  30       .
              

             
         .   2   

       MLP    
           

 3        
      MLP        

               .  
              

            
.      

3-2-       
     SWAT 

             
              

      .     
         

           .       
     -        

           
MLP        

                   .
        

            
    .    

            
         .   

          
               

  )1371(      
       .  

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


     

    GIS   
       1395  

85 

  
  
  
  
  
  
  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  

 4.       
   

 
    

)m3/s( 

   2005- 
1984 

9/2 

  
    SWAT    :  
     (DEM)   
     1385   
      1:250000 
              

        
      

    . 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
             

                
      SWAT     

Single HRU   41  2005  2002 ) 
1384  1381 (          

           
   )   4  5(.  

3-3-        
   GIS 

            
            

            
  

 
2.           MLP   NCEP 

 

 
3.           MLP       

 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 )    GIS (    ... 

    GIS   
       1395  

86 

  
  
  
  
  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  
  

        5   
            

 1 .  
  

 5 .         
   

    

  4/1 
  8/35 

   9/5 
     5/16  

  1  6/17  
  3  8/9  

   1/12  
   5/0  

  4/0  
 100 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

             
            

     1976 1987  2001    
    )     (   .  

)     1998 (    1976  
1987       2001     

 .          
             

            
     .6    
            
   .      
          

          
             
         .  

 
4.           

 

 
 5.           

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


     

    GIS   
       1395  

87 

 6.           
  CLASS NAME 

  DF 
     IF+Orchard 
    Range3 
    Range1 

  IF 
  Bare Land 

       DF+Range3 
 Lake 

  
             

          .       
   7        
        .   
   1976 1987  2001     
               
              

    .       
          

  

              
             

       .        
         
 1  .     

             
          .
          

           
 .        
        

        .      
             

       .           
      .  
  6  8             
  1976 1987  2001      
              

   .  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

1. supervised classification 

 
 6.         1976 

 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 )    GIS (    ... 

    GIS   
       1395  

88 

  
  

  
  
  
  
  
  
  
  
  

 
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

3-3-1-    GIS    
  SWAT  MLP  
              
          
 SWAT   .      

          
         1976 1987    

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

  
2001   .        SWAT 
          

            
 .          

               
   .      
          

 
 7.         1987 

 

 
 8 .        2001 

 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


     

    GIS   
       1395  

89 

             
           

          
            

 .           
 .      

3-3-1-1-        
 )1 2 3(  

              
 .          

         
     1976 1987  2001     

      .       
            

            
           

              
   .       

               
          

 .            
      .  

     7 .      
  

 7.        
       

    
(   ) 

  
( ) 

( )  

235216 1976 
1976 319357 1987 

326187 2001 
269951 1976 

1987 345081 1987 
380857 2001 
278666 1976 

2001 354204 1987 
389241 2001 

              
             .  

                
            

            
       .     
    1976      

              
235216           

 2001         326187 
        .          

   .        
    2001         

             . 
     1976       
        .   

4-    
           

            .   
     MLP      .     

         
SWAT          

                .
        

              
   .              

           .  
   SWAT      MLP 

            
          

       .     
       GIS   

          

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 )    GIS (    ... 

    GIS   
       1395  

90 

) 1976 1987 2001   .    (
     GIS       

      )     
MLP      )    (SWAT (

          .     
             

                
           

        
    .        

            
            

    .       
                

         
       MLP        

1976            
    .            
                 

          2001       
1976          

     .           
            

           .  

5-   
  .   .  1389    

         
  RUSLE )  : 

(           
    2  27-1. 

  . 1383         
        

       .  

 .  1392        
       

        GIS    
EPM         26 
 96-87. 

  . 1382     
        
   . 

 .   .   .  1394  
      SDSM IDW LARS-

WG          
      (    )   29 

 5  1390-1376.  

   .   .   .  1393  
            

       
          
  68  88 -79. 

  .   . .   .  1395    
           

         
    :  )      

      (    
  3  403 -391.  

 .  1389    
 ( )    .  

     .   .    .   .  
1394         

          SWAT 
)  :      

(           
  3  46-28.  

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


     

    GIS   
       1395  

91 

 . .   .   .   .  
1392          

           
        3  

24-13. 

 .   . 1384  
     .  

 .  1392        
     SWAT        
         

.        

  . 1385       
 :      

      
   . 

Hejazizadeh, Z., Fattahi, A., Salighe, M.  & 
Arsalani, F., 2013, The Effect of Climatic 
Signals on Precipitation in Central Part of 
Iran Using Artificial Neural Network, 
Research Applied Geographical Sciences, 
No. 13, PP. 75-89. 

Moghaddamnia, A., Gousheh, M.G., Piri, J., 
Amin, S. & Han, D., 2009, Evaporation 
Estimation Using Artificial Neural 
Networks and Adaptive Neuro- Fuzzy 
Inference System Techniques, Advances in 
Water Resources, No. 31, PP. 88-97. 

Olive, L.J. & Reiger, W.A., 1992, Stream 
Suspended Sediment Transport 
Monitoring  Why How and What IS 
Being Measured?, IAHS Public, No. 210, 
PP. 245-254. 

Sharma, S., Srivastava, P., Fang, X. & Kalin, L., 
2016, Hydrologic Simulation Approach for 
El Nio Southern Oscillation (ENSO)-
Affected Watershed with Limited Raingauge 
Stations, Hydrological Sciences Journal, No. 
25, PP. 991-1000. 

Silverman, D. & Dracup, JA., 2000,  Artificial 
Neural Networks and Long-Range 
Precipitation Prediction in California, 
Journal of applied meteorology, No. 39(1), 
PP. 57-66. 

Walling, D.E., 1994, Measuring Sediment 
Yield from River Basins, Soil Erosion 
Research Methods, Soil and Water 
Conservation Society, PP. 39-83 . 

 
 

 
 

   

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com

