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 1987 2010        NDVI        

     .     

         1986     2/14       

26/3   15/2              2010  

        27/10      68/8       66/0

 .                     

   157 ) 7         ( )  52/5  ( 

) 49/1   (  1986 2010     .       

               7042/16  6070

13/55            6056/71     .

                  

             .        

    :      NDVI. 

1-   -     komidvar@yazd.ac.ir 
2-        (   ) Mahdi.narangifard@gmail.com 
3-        hojatabbasi1359@yahoo.com 

Arch
ive

 of
 SID



Arch
ive

 of
 SID





Arch
ive

 of
 SID 

Arch
ive

 of
 SID  

Arch
ive

 of
 SID 



Arch
ive

 of
 SID

 

Arch
ive

 of
 SID


Arch
ive

 of
 SID



Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID



Arch
ive

 of
 SID





Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID

 

Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID





Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID



LANDSAT

Arch
ive

 of
 SID

LANDSAT:

Arch
ive

 of
 SID

:

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

2

Arch
ive

 of
 SID

21

Arch
ive

 of
 SID

1

Arch
ive

 of
 SID

2

Arch
ive

 of
 SID

2



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

NDVI

Arch
ive

 of
 SID

NDVI

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID





Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

2

Arch
ive

 of
 SID

2/

Arch
ive

 of
 SID

/1

Arch
ive

 of
 SID

14

Arch
ive

 of
 SID

4

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID





Arch
ive

 of
 SID



Arch
ive

 of
 SID

 

Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID



 Arch
ive

 of
 SID

 Arch
ive

 of
 SID

 Arch
ive

 of
 SID

 Arch
ive

 of
 SID

 Arch
ive

 of
 SID

 Arch
ive

 of
 SID



 Arch
ive

 of
 SID

 Arch
ive

 of
 SID

 Arch
ive

 of
 SID

 Arch
ive

 of
 SID

 Arch
ive

 of
 SID



)Arch
ive

 of
 SID

) Arch
ive

 of
 SID

5Arch
ive

 of
 SID

52Arch
ive

 of
 SID

2/Arch
ive

 of
 SID

/5Arch
ive

 of
 SID

5 Arch
ive

 of
 SID



www.SID.ir

www.SID.ir


112    -   16 1394 

 
          
        

         
         

        
        

         . 
          

          
     (Vatsavai And 

Graesser, 2012: 907)  .    
 2030   5/2
      2015 
         .

      
 -1   
      

    ) 1390 :84  .(
       

        
      )1391 :

34 .(        
       

     ) 1392 :
113.(     

           
        

  )1390 :1.(   
       

              
           

 
1 - Spatial-temporal distribution 

          
        ) 

 1388 :78 .(   
        
       
       .   
       
       .

       
        
         
  ) 1390 :100.(

          
          

        
     .  

        
      

   .     
       

        
        

       
        

        
       

   )1390 :134  .(
2        
            

        (Lu et al, 

2004: 2366).     
         

2 - Change Detection 
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113 ....

          
      )Afify, 

2011: 187(.    
           

    (Singh, 1989: 989; Xiaolu 

and Bo, 2011: 238).    
        

         
1     2  
 3  4     

       
(Lu et al, 2004: 2367).

         
      .
       
      

    )   
1389 :14 .(    

       
     

      
 .      

        
)Weishou et al, 2011: 2438(.    

         
         

   .     
       
        
  )  1391:26.(
      

1 - Land-use and land-cover (LULC) change 
2 - Forest or vegetation change 
3 - Landscape change 
4 - Urban change 

       
     . 
       

      . 
         
    
   .     

      
        )
1392 :61.(     

        
        

        
        

       
     )1390 84 .(  
         
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  ) 1391:84.(

      
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 5    
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5 - Atmospheric effect 
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  )1385 :171.(
         

          
   ) 1375 :42.( 

        
        

      )  
1391 :117  .(    
       
         .  
        
          
        

       
       

          
     ) 1390 :124.(

        
          

          
         . 

)  (       
            

    )1388 :34   .(
        

 :    1)  2010 (
      2

         
ETM+/TM/MSS    1979-2009 

.     3)  2010 (
     

1 - Zhao 
2 - Pearl 
3 - Gammal 

   ( )   
       .  4

)  2011  (  5NSCT 
        

  .  6)  2013 (
         

      7    
.          

        )
1385    1387  

1390    1390    
1390    1390   
 1391(  .  

        
 TM      
       
        

     12) 1998-2010 (
       . 

         
    NDVI   23

) 1987-2010    (
       

.    

   
         

         
    .     

         6
         .

 
4 - Cui
5 - Non-Subsampling Contourlet Transform 
6 - Rawat 
7 - Uttarakhand 

Arch
ive

 of
 SID



Arch
ive

 of
 SID


1

Arch
ive

 of
 SID

117

Arch
ive

 of
 SID

17

Arch
ive

 of
 SID

 .(

Arch
ive

 of
 SID

 .(


Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID




Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID 

Arch
ive

 of
 SID 

Arch
ive

 of
 SID

Arch
ive

 of
 SID 

Arch
ive

 of
 SID 

Arch
ive

 of
 SID  

Arch
ive

 of
 SID  .

Arch
ive

 of
 SID.

Arch
ive

 of
 SID

Arch
ive

 of
 SID



Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID



Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID 

Arch
ive

 of
 SID  

Arch
ive

 of
 SID 

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID


Arch
ive

 of
 SID


Arch
ive

 of
 SID
 

Arch
ive

 of
 SID



Arch
ive

 of
 SID


Arch
ive

 of
 SID



Arch
ive

 of
 SID

 

Arch
ive

 of
 SID




Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID


Arch
ive

 of
 SID


Arch
ive

 of
 SID


Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID




Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID




Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID


1

Arch
ive

 of
 SID

1.

Arch
ive

 of
 SID

.(

Arch
ive

 of
 SID

(


Arch
ive

 of
 SID



Arch
ive

 of
 SID



 

Arch
ive

 of
 SID

 


Arch
ive

 of
 SID




Arch
ive

 of
 SID



Arch
ive

 of
 SID




Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID




Arch
ive

 of
 SID

 

Arch
ive

 of
 SID



Arch
ive

 of
 SID

 .

Arch
ive

 of
 SID

 . 

Arch
ive

 of
 SID

 


Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

  

Arch
ive

 of
 SID

  

Arch
ive

 of
 SID


 

Arch
ive

 of
 SID

  

Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

NDVI

Arch
ive

 of
 SID

NDVI

1

Arch
ive

 of
 SID

1987

Arch
ive

 of
 SID

987-

Arch
ive

 of
 SID

-2

Arch
ive

 of
 SID

2010

Arch
ive

 of
 SID

010

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID



Arch
ive

 of
 SID



Arch
ive

 of
 SID

  (

Arch
ive

 of
 SID

 ( (

Arch
ive

 of
 SID

 (
 Arch

ive
 of

 SID

 Arch
ive

 of
 SID

 Arch
ive

 of
 SID

 Arch
ive

 of
 SID

 Arch
ive

 of
 SID


.Arch

ive
 of

 SID

. Arch
ive

 of
 SID

 

www.SID.ir

www.SID.ir


115 ....

  30 28 
  51 36   

         . 
         

        

          
        

         
   )  1.(

 1    : 
  :1393 

      TM
LANDSAT   139 2163 

       3(USGS)
  4 )1   (

        5

1 - Row 
2 - Path 
3 - United States Geological Survey 

 4-  http://earthexplorer.usgs.gov .   
5 - Supervised Classification 

      
 ERDAS IMAGINE 9.2   

 6 7  8

   9 .

6 - Algorithm 
7 - Maximum Likelihood 
8 - Mahalanobis Distance 
9 - Minimum Distance 
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116    -   16 1394 

 1 : LANDSAT TM
            

121/12/199830/9/137739-163TM 
222/12/2010 1/10/1389 39-163 TM
314/6/1987 24/3/1366 39-163 TM 

413/6/2010 23/3/1389 39-163 TM 

  :1393 

        
      
    )      

   (  )   
   (   . 
            

        
        

) 1387:391 .(     
        
n  ) 1 ( : 

) 1(     
      

  mi   
  wi . f     

//      .  
        

       ) 
1389 :217.(

        
         

        1 
)   2  (2.   

) 2(OA=  
  OA N  

       
      . 3   

          
    4    

         

 
1 - Confuse Matrix 
2 - Overall Accuracy 
3 - Producer's Accuracy 
4 - User's Accuracy 

      )     3 (
)4  ( . 

) 3(PA =  
   

) 4(UA =  
   

   PA   a
     ta    

      aga   
 a  UA  

 a     
 a    )   
1389 :66         .(

  5   6   
 :  

) 5(Ce = 1- U.A 
) 6(Oe = 1- P.A 

)  Ce     (
          

         

 
5 - Commission 
6 - Ommission 
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117 ....

             
 )     . Oe   (

          
          

        )  1389 :
243   .(     

  1  2    
        

      ArcGIS 9.3 
. 

        
          

3      
         .  

         
          
4  )1391 :375( 
        

        
       .   

     
5        )Rouse et 

al, 1973: 309() 7   .   (
         

) 8    (   .
) 7(  

  


) 8(CP = (NDVI+1)  50 

      
 )    9     (

          

1 - Raster 
2 - Vector 
3 - Near Infer Red 
4 - Spectral Rationing 
5 - Normalized Difference Vegetation Index (NDVI) 

      .    
   .  
       
      
       : 

) 9(Dx = x (t2) � x (t1) + C
  x t1 t2

  C   )Singh, 1989: 990.(

  
    

         
   14) 1986-2010 (
   TM     

       
    )  

23.(
)    4    (

 1986     2/14
        26/3

     15/2  
          . 

  2010     
   27/10     

   68/8     
  66/0    

      .    
       

 157 )  7   (
     )  52/5 

)    (49/1  ( 
 1986 2010 .    
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2:       
 TM   1986 

  :1393 

 3:       
 TM  2010 

  :1393 

 4         :1986 2010 
  :1393 

   1

         
        

         
       .    

1 - Accuracy Assessment 

 .        
           

        2 
          

)  2)  (7.    ( 

2 - Matrix 
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 2:        
 1986 


   

      

78/011826092 
1420420  
99/01141 1134 07 

1301 1160 4299 
98/0193/0  

 3         :
 1986 


   

  

 

  

92/0927085 
1420420 

98/01167 1153 014 
1301 1160 4299 

99/0185/0  

  :1393 

 4:         
1986 


   

  

 

  

27/0290 211 079 
66/06422420  
98/0947 927 020 

13011160 4299

8/0178/0

 

 5:        
2010 


   

  

 

  

96/0144 50139  
1140140  
99/0227 224 03 

385229 14142 

98/0198/0

 

  :1393

 6:        
 2010 


   

  

 

  

1139 00139  
1140140  
99/0226 224 02 

379224 14141  

1198/0

 

 7:         
2010 


   

  

 

  

97/0143 40139  
1140140  
1220 220 00 

377 224 14139  

98/011

 

  :1393  

        1986 
2010      

         
  )8  (     

       2010  
    1986     

        
    80     . 

         2010  
 1986      

         
.  
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 8:                  1986 2010 

 /  
1986   2010  


 

  
  

  

 

 
  


 

  
  

  

 

 
  

 97%92%97%08/003/098%98%99%02/001/0
 98%90%95%1/005/099%99%99%01/001/0

  80%64%86%36/014/098%99%99%01/001/0
  :1393 

      
    23) 1987-

2010         (5

) 5      (
     )NDVI(

.  

 5:      
  :1393 

       
       

 .      
  23   

    .      
       

        
  .   )  6)  (7(

       
         

 )      9.(

Arch
ive

 of
 SID



Arch
ive

 of
 SID




Arch
ive

 of
 SID

 

Arch
ive

 of
 SID

 

Arch
ive

 of
 SID



Arch
ive

 of
 SID




Arch
ive

 of
 SID 

Arch
ive

 of
 SID 

Arch
ive

 of
 SID 

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

Arch
ive

 of
 SID

www.SID.ir

www.SID.ir


121 ....

 6:     1987       
  :1393  

.
 7      :2010       

  :1393 

    
1987 2010 ) 8     (.

          

        .
.  
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 8  :)       1987-2010(
  :1393 

)     9  (
      

         .  
   70 42/16  60

70 13/55     
       60 

56/71.     

 9       :  )    1987-2010(
  :1393 


      )United Nations, 

2011(   3/6  
        . 

    

         
        
        )Sam et al, 

2012: 22(.   
            
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123 ....

      .    
         

         
   .     

          
       

         
        
         

.        
      

          
        

   )     1386 :
45 .(       

      
     .  
      
     . 
        
      

       .  
     
      

      
       

        .   
      
       
        .

    /    
       

          
 .

        
           

      
      .   

50          
         

         
     96  

         
           
            

       .    
          

       
         
         

 .        
 1365 1390       
         

.    29991   
1365 1370     
    3/10   

1365 48958      
    2/7   1375 

69133     1385    
    78/3  100544  
    1390    

108505        .   
        
       

  . 
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       
          

  .     
        

        
        .

        
        

      
        

     .   
            

       
   .     
         

.        
       
    97   

  98       
  80     

 .         
         

)1390.  ( 

 
         

)1390        .(  
          

     GIS     
  2 69-81.

)    1389  .( 
    -   

 RSGIS    : )- (
     GIS      

 1 61-75.

      )   1391 .(
          

            
CLUE_S     26 34-21.

        )   1390 .(
      

      5 152-
131.

         
)1390        .(Decision 

Tree       
       TM  

 (     : )
   3 20-1.

        
 )     1391   .( 
          

  : )    
        (  19

3 371-383.

        
) 1388 .(       

             
     GIS     

 :23-50.

)       1386  .(
        1378-1362 

     9 65-85.

      )  1375    .(
MSS5  Landsat      

       
         : 

41-47.

        
 )  1391     .(
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   (   : ) 
    2 1: 25-37.

         
) 1389 .(    2 

         
        
24-13.

  ) 1387     .(  
        : 

. 

        
)1390 .(        
      LandSat IRS  

   GIS      
 3: 53-63.

         
)1391 )       .(

    (    IRS-
P6 LISS-III        

61 : 117-130.

)     1390 .(   
    )  : 4

     ( GIS   
    2: 83-95.

)    1392    .(    
)       

  :1    ( 
   1: 113-122.

)  1388     .(
          

   1366 1377     
  (      )

49: 153-164.

)     1392 .(  /
       
 )    :     (

     GIS     
  1: 57-67.

   )     1390(.
           

 NSGA-II     GIS  
  2:1-18.

           
)1388    .(       

GIS        
   GIS :     77-96.

        
)   1385 .(    

         
        

 8 29: 1-6.

 )   1385       .(
( )  .   :   

)    1389     .(
 .  :   

            
)1390          .(

        
  (     : )

   GIS       
 1: 103-114 .

       
  )   1390 .(   

     )  : 
 (    76: 99-

113.

 ...          
)1390        .(

         IRS-WiFS 
         18

1: 124-138.
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