
 ��� � �� �	
� )
���� ����� � ������� �	�� � �	
� ( / �� !"� #$ /  %��&' #() � *(+ /"�,�-./00

���

1��23 �4 %!�56 4 �� ��(574 8(' %!�9:� 
;4�4 �8���� <48��=3 
 �8�

��� ��2'���  
� <48��=3 ��4!8�  ��$>?@@ �3 >?AA

�

���)��5  �;�.*

)���	
� �	
�
 :��/�/����  � ��	�� �	
�
 :��/��/����(

%9�2+

-         B��)8� �! 
 � 4 CD) 
;4�4 C'	- � �8���� <48��=3 C,�",�     !�4! EF,� G�:� E,8,9� � � .%!4! %�4	$�� ��$    �! 
,I�J� 
,4��J� �4

        9)�4! 
K�:� EF,� <48��=3 *�
:3 � B,"L3 � ��� ��2'� .M���$    �48� �!9�6� ���� ��2'�  8,��N3 �4 %!�56 4 �� BDK�� 1, <48��=3 

%�4	$��E,!�9:� � �,4"� �4�4! �49� 8$ B� !�4! !	O� �49�6F$ 
,�$ . ��2'� <48��=3 ��4!8� ���)Change Vector Analysis ( �4 
2,

  P,4M���$ E 4  .           %�4	$�� %!4! 
)��� �8  �! P�� 1,86�	,!4� <48��=3 ��� ��2'� B,�-8� M�� P,4    EJ 4 �4	6J 4 �4 .    �9J' QR�J�

                8,�  B� E�F) M�� P,4 #(� ���F� ��,4"� �4 <48��=3 E�$�� ���� �! <48��=3 %!�9:�M���$ E 4  .$        S�J7	3 BJT�D� P,4 �4 

74 U9

     <48��=3 ��4!8� ��� ��2'� M��)CVA ( � � B �48� �� �8�V������ ��2'� 
� ��(574 8(' 

�� %!�9:� �! 
;4�4 C'	- <48��=3 

   %��! 1,>> BT�  E 4 . %9�L�  �4 %!4! �8  �! �	W�� P,9�TM X,��3 B� E 9�T %�4	$�� >Y  !4!8J� >?@@  X,��J3 � >?  !4!8J� >?AA

 9)9,!8V ��R6)4 .%!4!�$  �%�4	$���4     B)	V B� E'4!8� ���� � %9�L�  Z	) [�:T �4      1J,86�	,!4� \�:NJ3 BJ� ���J�) B� 9)9' ��R6)4 �4

9'��) .M�� �4 %!�56 4 �� �()� ��� B�T�K� %!�9:� ��D6)4 � 8,��N3 �!8� �O8� P��� �4 ]-CVA  E(^ � 
V�"� [�:T �4 BDK�� <48��=3 

 9,!8V 
 �8� .   <48��=3 B�D) E ! B�      ��-�� _,8; �4�4! %9�� >`/@?     

� E:7 � a/Aa E 4  .  
� ���) b,�6)     %��! P,4 
� 9$!??@c

        E 4 B6'4! �8���� 8��=3 ��(574 8(' %!�9:� 
;4�4 �4 ��62$ . �! ���� P,4 �4>?acd�39&� B� 
;4�4 �4 ��62$    ������J� 
J;4�4 e"O 

%!	�  E�T��� B� 	3 f9)4  8(' ��$  B6'4! 4� ���#,4 .>YgY         � B��;4 ������� 
;4�4 \K  B� ��62$ a?c       BJ�T�4 ������� 
;4�4 �4 ��62$ 

  E 4 %9' B6 �� .       B� !4! ���) B�T�K� P,4 b,�6)CVA              
)�J�� �8J  1,86�	,!4� <48��=3 S�7	3 � ��� ��2'� �48� _ ��� M�� 1, 

%!4!E 4 
5�� 9�+ ��$.

%h4���$�9�
� : ��� ��2'�fE 9�T f��! �4 CL�  f
;4�4 C'	- � �8���� f<48��=3 ��4!8���(574

� .��	� �� ! 
�	��"#$%&�'()$ *"+,) -�./0$� %*+�12 34�,! -56/0$� 

* : 76�08�"69$ ��� %:�1
�6! ;<=�! :soffianian@cc.iut.ac.ir

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                             1 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


 ��� � �� �	
� )
���� ����� � ������� �	�� � �	
� ( / �� !"� #$ /  %��&' #() � *(+ /"�,�-./00

��>

B�9D�

?��#
�6@A :$���B
 )Change detection (  CD �C#$ ?5,	A�� E

    :8�(
 F�G/
 8 -5H�/! &�6!$        70�C!� ?�C# :�C�I"J$ 8 �H

-5	5��H  %EK
�L�H MH$�� $
 N�!� OP# ?�H<.9$ 8 7! 5C,D) Q .(

     E!�0�4 N	85
 8 E�'
 508
 
�        %N�!��C# R	�C!A 8 74�C	�
$ ?�H

   4 S
� 8 F�G/
  E        RC@<� 8 ?�4
�CD :$�C��B
 TC�U� 8 3U<!

   �#$ M'! 
���4 7K$
$ .   V�� E+#<
 �4 �H�'@    W!$<L �$ �<J 76	

           5,"�CH 7CK$
$ RC@<� 8 ?�4
�CD ���B
 7X)$ . 5C@
  ?�'C@

 -5	5L :I6/!  ?$5,0�!       RH�CD %?�
8�/D 7K$
$ N"�
 N�4 �$ 

    �CC�(�D �CC�$ %S�CCJ R	�CC#�� %YA 7Z�<CC9A %V1CC# ?�[CC�

�� !   8 ��	� ... 4 $
  E �
$� ;�10� .      
� :$�C��B
 ?��C#
�6@A �4

  R,D %?�'@ T2�,!   &��0$ &��! W4�\"! ?�H   8 -5	5��H   7C+�12 ?

              ��C ! 8 7C+�12 34�,! 
� -5@ ��]	$ :$���B
 8 -5@ S
� �"'4

   E/\0 8 7^D ��	�   7C! ?��C# 50<C@ . MCH N�C,_   ?��C#
�6@A 

      E!�0�4 �4 ��D 5H$<J `^D ?�'@ :$���B
    ?�4
�CD 3!�Ca ?V	


        bC#�,! 
� $
 ?�'C@ T2�C,! 5@
 %?�'@ 7K$
$   �C'a N	�C


      # ?�H���0 N�!c
 N^K �
 ��D �	$5H     8 7+�12 34�,! %�'@ &�,D�

  d$�2$ ?�
8�/D 7K$
$   50��Z e(f V�0 �H�'@ .    5C,	A�� 
� $�9

E!�0�4    �)<gJ �'@ `	 ?$�4 ?V	
 "      EC4 -�.0 %7/	�!A -�Z5	� �$

     C4 :$�C��B
 &��CCD FG/C! 8 �'C@ E"C@�Z E  
� -5CC!A �<Ca8

iCC	8 �CC�^H$ &A j�CC)<
 8 �'CC@ -�85CC !-�
$� ?$ .-�$� ?�CCH

     � W�9� E4 
8� �$ R],# 7Zi	8 N"@$     %&�<4 k�.,H E4 5,0�! 7	�H

         `�6(
 &$<
 %`	�"!<	�$
 l<,
 %&�<4 7(�2 5,_ %&�<4 ?
$�6


70�6! bC#�,! ) Spatial resolution(    &�C6!$ 8 7!<CU
 �C!�� %

            :$�C��B
 7C#
�4 ?$�C4 7	m�C4 W��0�"� �$ %?�
<�n!�D ��$���

 5,"�CCH  
$�
<CCJ�4 ��CC	� ��CC ! 70�CC6! 8 70�CC!�)o8 oo .(

#
�6@A       MC'! 8 N	�"/�4 �$ 76	 :$���B
 ?��    ?�CH��4
�D N	�C


 -
$<H�! �	8�g
   �#$ ?$)p8oo .(    ?�H��4
�D �$ 7J�4-�$� �CH ?

-
$<H�CC!W!�CC@ 7CCP� ! ��CC	� :$�CC��B
 ?��CC#
�6@A 
� ?$ :

7K$
$ R@<� 8 ?�4
�D :$���B
)Land use and Land cover 

changes( RH�CCD 74�CC	�
$ %7CCX.,a 8 7H�CC�Z RCC@<� �CC��B
 %


     Ym�
 ���B
 %7	$�� W.,a %7X.,a :$5�9<     RC
A 7	�C#�,@ %�H

     %?�<C# RC
A �$ -5C	� :
��J 7X.,a T2�,! 8 W.,a ?�<#

 �q,! :$���B
)Landscape changes ( ?�'@ :$���B
 85,"�H

)Q .(     l<0 E4 Ea<
 �4-5	5��H       ̀ C�,6
 %:$�C��B
 �C�H�! 8   ?�CH

      U -��("#$ �
<! :$���B
 ?��#
�6@A ?$�4 ?�5+"! 7! 
$�50��Z .

 ̀ �,6
 N	$   EC\12 -5^L -8�Z 8� 
� &$<"�! $
 �H  ��CD ?5C,4) :o (

   r�#$ �4 ED 7	�'0AE\12?5,4 7(�2 -�$� �CH -
$<H�C! ?  WC^L ?$

7!   8 5,,D)s (       `	�"! <	�$
 :$���B
 E	���4 ED 7	�'0A-�$� �CH  
� 

&�!��H   7! W^L jX"G! ?5,,D .      :$�C��B
 74�	�
$ %;8$ -8�Z 
�

    r�C#$ �4 EC\12 ?5C,4-�$� �CH  -
$<H�C! ?       �$ tC� E�C	�\! 8 ?$

E\12?5,4   7! k�]0$ &5@ ���Z .      �4 :$���B
 74�	�
$ k8� -8�Z 
�

   7,+! :$���B
 E�	�\! r�#$    `	�"! <	�$
 
$�-�$��H  ? -
$<H�C!?$

 
�&�CC!��CCH  k�CC]0$ jCCX"G! ?7CC!��CC�Z . �	8�gCC
 TCC	�(


)Image differencing( �	8�gCC
 �1�CC0 %)Image rationing(%

 7PJ &<�#�Z
)Image regression (   :$�C��B
 ?
$��C4 V�9�0A 8

    7C! 
$�CU -8�Z N	$ 
� 5C0��Z .  ̀ C�,6
 EC�XD   ?��C#
�6@A ?�CH

    �	�85 ! 8 �	$V! ?$
$� :$���B
       EC0<Z EC4 5,"�CH 7	�CH?$  ECD

7CC^0 CC4 $
 �8
 `CC	 &$<CC
 E   �CC	 8 `CC�,6
 N	�CC"'4 &$<CC,L

?��4
�D        �q0 
� �	$�@ k�^
 ?$�4 &A N	�
���Z .  7(�2 R@<�

-�$��H       ��(�D 8 &�<4 r�"#� 
� %-�$��H  ��$��C� %    �
<C! ?�CH

            �$ E,	VH 8 &�!� 8 Y�	�
$ :
�'! 8 R0$� %7P� ! �	$�@ %���0

M'!  ! ?�H
<"D�� N	�
u     �#$ b#�,! `�,6
 R,	VZ 
� �v .  `C	

          C4 `C�,6
 E4 Ea<
 �4 :$���B
 ?��#
�6@A Y<J E+9�P!  E  
�CD

:�LI2$ 5	�4 5@ E"��Z 5H� Ew$
$ $
 �	� 5�(! )Q:(

%:$���B
 x�0 8 -�85 !

%-5@ ��]	$ :$���B
 l$<0$ 70�6! 3	�<


8 7K$
$ R@<� l$<0$ :$���B
 508


 y	�"0 � ) 74�	�
$�#� E4 �$ -5!A ?��#
�6@A:$���B
 .

         �$ &�,�^2$ 8 :$���B
 ?��#
�6@A ?�HV�9�0A T�<! k�]0$ ?$�4

  y	�"0 �#� E4   -5!A 5	�4  60 E4       %-5,],# l<0 EX^a �$ 7^'! :�

 ��$��� R��        C4 �8
 8 ��	� �� ! �	$�@ %k�m ?�H  E  
�CD

     ��D Ea<
 -5@ E"��Z)p .( 7

<) 
�   �	8�g
 ED-
$<H�!?$  �$ 

-5,],# ;�!�0 5,@�4 jX"G! ?�H    �C#$ ?
8�CK �C'0A ?��C# .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                             2 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


8� 1��23 �4 %!�56 4 �� ��(574 8(' %!�9:� 
;4�4 �8���� <48��=3 
 �...

���

     �	8�gC
 TC�U� 7C#5,H �C1v -
$<H�C!?$   <C	�$
 :� � gC
 %

$�Z<CC�<
 :� � gCC
 8 `CC	�"! 7�)7

<CC) 
� -�85CC ! ECCD

       �C#$ -5@ 3U$8 70�"�H<D E\P,! 
� E+9�P! (     :�C60 �C.	� �$

      �	8�g
 ��$��� R�� 
� M'! -
$<H�C!?$  5,"�CH  .   �$ &�C,�^2$

         �@$��4 &�!� 
� 7P� ! ��	� �	$�@ &�<4 E4�/!-�$� �CH  �$ 

         �
$� :
8�K 
���4 &A �	�L
 ED �#$ 7^'! �
$<! �.	� . 
�

   0$ V�0 ��$��� 5,	A��          ?$�C4 bC#�,! M"	
<C.9$ 8 �8
 Y�CG"

      �C#$ MC'! 
���C4 :$�C��B
 E,�'4 ?��#
�6@A)Q .(  �$ 7[C+4

�8
�H            7C! �	8�gC
 �1�C0 �C	 8 �	8�g
 z�(
 5,0�!   5C,0$<


            Ew$
$ ���B
 &854 T2�,! 8 E"��	 ���B
 T2�,! �
<! 
� 7
�LI2$

5,H� . 79�f 
�    �$ 7J�4 ED�8
�H     ?
$��C4 ?��#
�6@A ��q0 

  :$���B
  -�85 ! �4 -8IL        �C'a 8 �C�H�! %EC"��	 �C��B
 ?�H

      7C! &�/C0 VC�0 $
 :$���B
 5C,H�)p8{ .(   ?
$��C4 ?��C#
�6@A

        I�9�! �#<
 
�4 N�98$ ?$�4 ED :$���B
){ (4  E    5C@ E"��Z 
�D

 7	�CC#�,@ 8 WCC�X 
 8 ECC	V]
 ?$�CC4 `CC	�"!<	�$
 �8
 `CC	

  �C#$ :$���B
 .            
� 7C#�#$ :�CLI2$ �C#$ 
��CU �8
 NC	$

 4 |�1

$             ?$�C4 ECD 5H� Ew$
$ -5@ ��]	$ :$���B
 &$V�! 8 l<0 �

?��#
�6@A        �
$� ��4
�D -��"�$ z�(
$ :$���B
 l$<0$ �$ ?
���4  .

   �CC.	� ECC4 �1�CC0 �8
 NCC	$ -5CC^L NCC#� ! �$�8
�CCH ?

?��#
�6@A ��D -
�@$ �	� �
$<! E4 &$<"�! :$���B
 )Q:(

o}4  E MH 
<2          
 :$�C��B
 WC�X 
 8 EC	V]
 8 ��$��� &�!� ?8

        EC	m 7C(�2 5C,_ ?�H5C0�4 7!�^
      ?�8
8 7
�CLI2$ ?�CH)  �C	

-5@ Y�G"0$ ?�H50�4 (7! ;�^L$�<@%

~}   70�6! ;8$5"! ?�H�PJ }     �$ 7@�0 7(�2 E\12?5,4-�$� �CH ?

-
$<H�!?$�
$50 $
 %

s}  ��X4�U?��#
�6@A           $
 7CK$
$ �	$�C@ 8 RC@<� :$�C��B
 

 8 �
$�

p}   :$���B
  �#� E4  4 %-5!A   E � :
<)    :$���B
 ?
$��4 E(9u! 8

    5,"�CH :$�C��B
 W�X 
8 ���(
 ?$�4 74<J :�LI2$ ?8�f ED

 Ew$
$ $
7!5H�.

            &��9�C# 72 ED �#$ 
</D ?�H�'@ &ID �$ 76	 &�'()$ �'@

   C48
 ?�'@ 3	�# 5@
 �4 E"@�ZE  �C#$ -�<C4 8
 .    EC4 ECa<
 �C4

N	$     -5,	$� E�@�f 
� �'@ N	$ ED       ?�
8�/CD 7CK$
$ ?8
 8 �8


  �,4      N�!� 8 :���4 E4 V�0 &A d$�2$ 8 �#$ -5@   ?�
8�/CD ?�CH

 7! �85 !�<@ .   N"�
 N�4 �$ 8 W	51
 �L�4 �'@ N	$ 3	�# 5@


              -5C@ �'C@ NC	$ -�85 ! 
� ?�
8�/D 7K$
$ �$ 7+�#8 OP#

�#$ .         7K$
$ R@<� :$���B
 7#
�4 T�\ 
 N	$ �$ 7X)$ d5H

            70�C!� ?�C# �$ -��("C#$ �C4 &�'()$ �'@-�$� �CH  ? <H�C!-
$?$

  4 8 �#5,9  E   �8
 ?��Z
�DCVA  ;�# N�4   ?�Hos��   8 osQQ

�#$.

 � !4	�M���$

B�T�K� BDK��

     ;<2 N�4 -�85 ! 
� &�'()$ �'@   *	���$�Ba ��H″o�′s�°�o

  �
″o�′pQ°�o      *	���$�Ba ��'K�L 8 *U�@ ″~�′s�°s~

    �
″o�′p{°s~     �
$� 
$�CU *9�^C@  .      5Cf N�C4 &A l�C(

$ WU$

o���         ��D$5f 8 �8
 -5,	$� d$�2$ 
� �"! o���      |�C\0 
� �C"! 

3(
�!   �#$ &�#<0 
� �
 .  8 *Z50
�4 N�.0��!    E4 &A E0��9�# ��!�

 �4$�4 b�
�
o/o~o *X�!    8 �"!~/o�  7"0�# Ea
�  �#$ �$�Z . �'@

          RCG4 
� 8 *0�4��4 *K$
$ E4 74<,a 8 79�^@ RG4 
� &�'()$

8�/D *K$
$ E4 7U�@ 8 *4��*! *'",! ��
�<@.

<48��=3 ��4!8� ��� ��2'� M��

  bX�$�8
 �CH            -�$� `C	 E�C	�\! EC4 :$�C��B
 ?��C#
�6@A ?

)�	<g
 (   -�$� �4)�	<g
 (     7! :8�("! �	
�
 8� 
� �.	� ��$��C� .

    ED 7"�+K8 
�-�$��H   %5@�4 E"@$� �<a8 �	
�
 8� 
� ?�"/�4 ?

     N	$ ?5+4 5,_ E�	�\! &�6!$-�$��H C4 �[� 
�    �<Ca8 �.	5C6	 �

�
$� .    :$�CC��B
 ?
$��CC4 ?��CC#
�6@A $
 E�CC	�\! �8
 NCC	$

5,	<Z)~ 8 { .(   C4 EC]�"0 E   8� 5C�9<
 �8
 NC	$ ?��Z
�CD  EC(9u! 

)Component (   :$���B
 7Z
V4)Magnitude (   :$���B
 �'a 8

)Direction (7!5@�4 .      �<gJ 
� 74<J 7
�LI2$ �	8�g
 N	$

        $
 E\P,! `	 
� -5@ ��]	$ :$���B
     7C! R	�C^0 8 Ew$
$ 5C,H� .

       r85CCC�XU$ EXCC)�� E1CC#� ! r�CC#$ �CC4 :$�CC��B
 7CCZ
V4

)Euclidean distance (W�6�� �$ `	 �H  &�C!� N�4 �	<g
 ?�H

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                             3 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


 ��� � �� �	
� )
���� ����� � ������� �	�� � �	
� ( / �� !"� #$ /  %��&' #() � *(+ /"�,�-./00

���

     T12 k8� 8 ;8$W6@o   7! E1#� ! j9$  �<C@ .    7C#5�XU$ EXC)��

         5+4 8� E4 Ea<
 �4 &�!� 8� N�4) 50�4 8� (   EP4$
 T12o   E1C#� ! 

7!�<@) s :(

]�[2
12

2
12 )YY()XX(D −+−=

�a 
�	7ED :

D =7#5�XU$ EX)��

X1 =  50�4 ��
$o;8$ �	
�
 �$ 

X2 =  50�4 ��
$ok8� �	
�
 �$ 

Y1 = 50�4 ��
$~8 ;8$ �	
�
 �$

Y2 = 50�4 ��
$~k8� �	
�
 �$

             7C! �<a<4 $
 ?$ E	8$� %k8� &�!� E4 ;8$ &�!� �$ �D�f �'a

                 &A EC4 8 5C@�4 :$�C��B
 l<C0 -5C,,D j�C)<
 50$<"�! ED �
8A

     5,	<Z :$���B
 �'a �	<g
)  W6@o Y  .(      -5C@ ��C]	$ EC	8$�

 EP4$
 E4 Ea<
 �4 &�!� 8� N�4~ E1#� !7!�<@) ~:(

]�[








−
−

=α
12

12

YY
XX

arctan

      �$5+
 8 -5@ ��]	$ E	8$� r�#$ �4   4 50�4   E      7C! -5C@ E"��Z 
�D

   :�'a &$<
 �#� E4       ;85Ca T12 $
 -5!A o EC\12 ?5C,4    5CD 8 

 �<^0 ?
$�Z . 7

<) 
�            -��("C#$ &�C!� �CH ?$�C4 50�4 8� �$ ED

   ��D$5f %�<@p      R�C� W4�U :$���B
 l<0 8 ��H�! ?$�4 ��+K8 

  7,�47!5@�4 .4 E     5C0�4 8� �$ �CZ$ ;�C�! 
<C2s 8 p   EC4 �C#5,9 

  8� ?$�4 b�
�
   
< ! X 8 Y   EC\P,! 
� %5C@�4 -5C@ -��("#$  ?$

        E"@$� $
 7H��Z R@<� R	$V�$ &�!� 8� 72 ED   50�4 R4�
��4 M	$

   V!�U &8��! W�9� E4            8 R	$VC�$ 7H�C�Z RC@<� &$VC�! R	$VC�$ 

    4 V�0 V!�U 50�4 R4�
��4  E        RH�CD 8 WC��8�XD &$V�! R	$V�$ W�9�

���	 5H$<J RH�D %S�J ��vc
  .

%!4!�$4 !�	� �%!�56 

� N	$ 
 E+9�P! �$-�$��H5	��Z -��("#$ �	� �:

-�$� �CH   �C#5,9 7!<CU
 ?� (TM)    jC	�
 8 
�CZ -
�^C@ EC4

sQ}o�p �	
�
 E4 |<4�! o� �$��J os��%

-�$��CCH �CC#5,9 7!<CCU
 ?�(TM)jCC	�
 8 
�CCZ -
�^CC@ ECC4 

sQ}o�p �	
�
 E4 |<4�! os �$��J osQQ%

E/\0�H��$�Z<�<
 *�����/o8 E\P,! 

0$5�! :$5H�/!*.

-�$��H  ?-
$<H�!?$    �!�� E4 GeoTIFF   
� Q       EC�'
 7C(�2 5C0�4 

505@ .      �$ �\� T�\ 
 N	$ 
�~        `C	�V0 V!�U &8��! 8 V!�U 50�4 

)  ?�H50�4s   8 p ( 5	��Z -��("#$ .    -
$<H�C! �	8�g
 R,	VZ 
�$�

5@ E"��Z �q0 
� �	� �
$<!:

o}-�$��H5,],# `	 �$ &�6!m$ 7"f 7!<U
 ? %5,@�4 -

~}-�$��H %5,@�4 
$�
<J�4 71#�,! ��(�D �$ 7!<U
 ?

s}    �@$��4 �	
�
 -�$��H        C"f 8 -�C! �q0 �$ 7!<U
 ?*   &�C6!m$ 

 8 5@�4 E4�/! �8


p}5@�4 E"@$� �<a8 7!<U
 -�$� 8� N�4 70�!� EX)�� ��D$5f .

             �$ R�C4 -�$� $�C� z<C� �
$<! E4 W�0 ?$�4~��   -�$�  -
$<H�C!?$

  �#5,9            8 5C	��Z 7C#
�4 �<4 -5@ �@$��4 E+9�P! E\P,! �$ ED

           7CZi	8 ?$
$� m�C4 -5@ Y�G"0$ �	<g
 8� �\� �	�'0 
�  ?�CH

50�<4 �q0 �
<!.

 ��� M��

          $5C"4$ E+9�P! E\P,! 
� E"#<�� l<U<4 :$���B
 ?��#
�6@A ?$�4

 -
$<H�! �	8�g
     505C@ 3Ca�! N�!� ?$ .       EC\P,! 5C+4 ECXf�! 
�

    �	8�g
 �$ E+9�P! 5	��Z $5a .       VC!�U ?�H50�4 �$ -��("#$ �4 tn#

      C4 8 `	�V0 V!�U &8��! 8  E        %:$�C��B
 ?
$��C4 V�9�C0A ?��Z
�CD

         ;�# N�4 E\P,! 
� -5@ ��]	$ :$���B
 l<0 8 &$V�!  ?�Hos��  8 

osQQ     5	��Z 7	�#�,@ �	� Wf$�! 72  .W6@~    jCX"G! Wf$�! 

7! &�/0 $
 
�D5H�.

%!��� � M�4!8- C�-,��N3 ��� 8

  �	8�g
-
$<H�!?$             EC4 �C@$��4 &�C!� 8 -5,],C# l<0 �� 9 �$ 

E0<Z         %5,C@�10 `C	�"!<	�$
 O� gC
 E4 ���0 ED 505@ Y�G"0$ ?$

 ��H $�9        ?8
 `C	�"!<	�$
 O� gC
 EC0<Z-�$� �CH ? -
$<H�C!?$

 ���.0 k�]0$ .           EC4 �	8�gC
 &��D 3a�! MH 8 &��D T1P,! ?$�4

     7 P# 
� �	<g
 N	�
5	5a $5"4$ %�.	56	 �
V4    -�85 ! �$ �


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


8� 1��23 �4 %!�56 4 �� ��(574 8(' %!�9:� 
;4�4 �8���� <48��=3 
 �...

���

 *2'. . <48��=3 
V�"� 8,	N3 B� �:� #F�)�2�)ST4 ( <48��=3 E(O 8,	N3 �)�( f)/(

        7�$�Z<�<
 E/\0 �$ -��("#$ �4 8 E+9�P!����� : o     C4 8 EC\P,!  E

  ?��Z
�D~o       ̀ 	�V0 �8
 8 7,�!� ;�",D EP\0     8 E	��^H N	�


RMSe   �85f {Q/�   5	��Z 3a�! N�!�  .     N��+
 �4 5+4 EXf�! 
�

oQ     ̀ 	�V0 �8
 8 ;�",D EP\0          �C4 �C.	� �	<gC
 E	��C^H N	�


RMSe  �85f �o/�5@ -�$� �1v ;8$ �	<g
 E4  .  N�C!� �$ t�

      �f��C! �+C#8 E4 &�'()$ �'@ -�85 ! %�	8�g
 &5@ 3a�!

sp�~�5	��Z $5a �	<g
 8� �H �$ 
�"6H   .

 8,��N3 M�4!8-%�4	$���4B�D) B�(3 � <48��=3 ��$

       4 :$���B
 ��H�! 8 7Z
V4 &��D FG/! ?$�4  E    E"C#<�� l<CU8

     ?�H5C0�4 %E+9�P! E\P,! 
�s 8 p ) TM3 8 TM4 (   �	<gC
 8�

  �8
 �$ -��("CC#$ �CC4 8 5CC	��Z Y�CCG"0$?��CC#
�6@A ?
$��CC4 

  ! 8� :$���B
u   EC\P,! ?$�4 :$���B
 7Z
V4 8 :$���B
 �'a E(9

    5C@ EC�'
 E+9�P! .      $ -��("C#$ �C4 tnC#       E0�"C#A OPC# `C�,6
 �

)Threshold level(   7C,+! :$�C��B
 ECD 7\2�,! %  &�/C0 $
 ?
$�

7!        505@ $5a :$���B
 7Z
V4 �	<g
 �$ 50�$�)W6@s .(  N	5C4

               &85C4 T2�C,! 8 `	 ��
$ �	 5D �4 E"��	 ���B
 T2�,! ED b�
�


       505	��Z FG/! �() ��
$ �	 5D �4 ���B
 .      �C4 5C+4 EXf�! 
�

?8
MH N	$ ?
$�Z             EC	m %:$�C��B
 �C'a 7!<CU
 EC	m 8 E	m 

   ?5	5a 7
�LI2$ �#� E4          �C4 EC"��	 �C��B
 T2�,! &A 
� ED 5!A 

�0
   jCX"G! ?�H)��
$  jCX"G! ?�CH (  5C	��Z FG/C! . 
�

              RC@<� :$�C��B
 l<C0 %EC"��	 ���B
 T2�,! �4 -8IL 7	�'0 E/\0

7! 8 �#$ FG/! V�0 7K$
$��D ?5,4 5D $
 &A &$<
.

6) Ej! 
 �8�b,�

   E/\0 �U� ;�",D ?$�4     �$ -5@ 5�9<
 ?�Hoss    7,�!� ;�",D EP\0 

   �$ -��("CC#$ �CC4 &A |�CC\0 ECCDGPS  �	8�gCC
 8 -
$<H�CC!?$

BirdQuick)     70�6! `�6(
 :
5U�� 7"0�# �"! (  -5@ �@$��4

 5	��Z -��("#$ %�<4 .  �C4 |�\0 O� ) R,	VZ �$ &�,�^2$ 
<q,! E4

  N	$ E4 Ea<
     -5@ R,	VZ �	8�g
 ED  ;�# E4 |<4�!   E"C@�Z ?�H

5,"�CCH �$ ~o  &�CC#�,@
�D 8 7CCX ! ��GCC@$ 8 �
8�/CCD �CC(0 

             :$�C��B
 8 7K$
$ R@<� l<0 N��+
 �4 |�1

$ 
� V�0 ?
$��'@

5@ E"��Z `^D E"@�Z 
� &A.

k:� � b,�6)

 8,��N3 ��R6)4%�4	$���4

   7	�H
��+! &��D �� 9 5,0�!  �
VC4 %�@$��4 &�!� %-5,],# l<0

 9)��.

 9
)��

l

 ����.

 ����l

 9)��.

 9
)��

l

 ����.

 ����l

0

��

���

���

��� Y

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


 ��� � �� �	
� )
���� ����� � ������� �	�� � �	
� ( / �� !"� #$ /  %��&' #() � *(+ /"�,�-./00

���

 *2'l.B�D) B�(3 S
6R� *^48�  M�� �4 %!�56 4 �� <48��=3 ��$CVA

k8� �	
�


CVA  
E/\0?�H

:$���B


��-�

;8$ �	
�


 50�4s

 50�4s

 50�4p

 50�4p

!uE(9�H�
$��4 �:$���B
 :$���B
 �	8�g


:$���B
 7Z
V4

 7Z
V4 �	8�g
 b�D�


�'a 8:$���B


:$���B
 WD OP#

:$���B
 E/\0       
:$���B
 �'a

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


8� 1��23 �4 %!�56 4 �� ��(574 8(' %!�9:� 
;4�4 �8���� <48��=3 
 �...

���

 *2'/ .8��=3 ��9� � B6��, 8��=3 m���� ��� 49O �48� B)�6 � \K  1��23 �4 %!�56 4 M��

           `C	�"! <C	�$
 8 7C(�2 %70�C6! 7	�^0-�$� �CH  ? -
$<H�C!?$  8 

   	 �$ %�	8�g
 ��(�D      -5C,,D N�C�+
 R\0 d�2 `    Y�CG"0$ 
� ?$

          � ) �4 �.	� d�2 �$ 8 �
$� :$���B
 ?��#
�6@A �8
 l<0

  y	�"0 �#� E4  
 -5!A c   �C#$ 
$�Z ��v .       l<C0 Y�CG"0$ 8 R,	VCZ

          r��\! 8 E\P,! :�gG/! %E+9�P! d5H E4 7."�4 V�0 -5,],#

      -�$� 8 �q0 �
<! 70��! 8 70�!� �
$� E\P,! �$ �<a<! ?�H)� %Q

8oo .(        �C_<� EC\P,! �C	 ?$�4) ! 7CX (  -�$� ��C19��   �C4 7	�CH

	�CC^,Z
V4  5CC,0�! �CC#<"! 7TM %SPOT 8 IRS (LISS III)

  -��("#$7!�<@           3�C#8 8 �
VC4 7
�+9�P! E\P,! �	 ?$�4 798 %

)ECC\P,! ?$70�CC'a �CC	(-�$� %�CCH		�CC^,Z
V4 �CC4 7 5CC,0�! N�	�CC� 7

MODIS 8 AVHRR 5,"�H b#�,! )Q .(

-5,],# ! ?�H-
$<H�    &�C�!$ �C#<"! 70�C�! 7w�^,Z
V4 �4 ?$

 k�CC]0$ECC\12?5CC,4  8 7CCK$
$ ?�4
�CC� 8 RCC@<� MCCHN�CC,_

               79<C1U WC4�U �CU� �C4 $
 7CX ! OP# 
� :$���B
 ?��#
�6@A

  7C! MH$��   5C,,�)~   8 � .(    -5,],C# �$ 7[C+4    7	�C^,Z
V4 �C4 �CH

  �#<"!5,0�!SPOT     `C	 ?$�C4 -�$� 70�C!� ?�C# N�!c
 &�6!$ 

  �^H $
 E\P,!       -5,],# �$ 7[+4 7��2 �$ %50
$50 �#5,9 &<  �CH

  ��q0IRS 7^0     -
$<H�! -�$� 70�!� ?�# 5,0$<
   8 �#5,9 5,0�! ?$

  5,,D MH$�� :�n#$ .          8 EC\P,! %d5H E4 Ea<
 �4 E+9�P! N	$ ?$�4

     -
$<H�! �	8�g
 �$ E+9�P! 70�!� r��\!    5C@ -��("#$ �#5,9 ?$ .

MH N�C,_             CZ ?$�C4 %EC+9�P! �8
 EC4 ECa<
 �C4    �	8�gC
 R,	V

-
$<H�CC!?$ �85CCf -�$� $�CC� %bCC#�,! ~�� �	<gCC
 -
$<H�CC!?$

                l<C0 %�C�(�D �Cq0 �$ %&�'(C)$ �'C@ �$ -5C@ �@$��4 �#5,9

      5C	��Z 7#
�4 �@$��4 &�!� 8 -5,],# .      �	<gC
 8� �C	�'0 
�

  �#5,9�             EC4 :$�C��B
 ?��C#
�6@A ECD Y<J 
���4 ��(�D �4 

 �8
CVA7CC! NCC6^! $
  5CC@ ECC�'
 %��CCD .�	
�CC
 �	8�gCC
 

-
$<H�!?$             EC4 ?��C�0 �
 505@ Y�G"0$ E4�/! %;�# �8
 �� 9 �$ 

 5@�10 `	�"! <	�$
 O� g
)�.(

8,��N3 
 9�$ \�:N3

 y	�CC"0 � CC) ?8
 7CC#5,H O� gCC
 �CCU� �CC�^H$ ECC4 �CCq0

          �	8�gC
 W�6�� E4 W�6�� E�	�\! W�9� E4 :$���B
 ?��#
�6@A

-
$<H�!        C1P0$ 8 &��D 3a�! N�!� %�.	56	 �4 ?$     EC4 �	8�gC
 z�

         �C��Z k�C]0$ 71C#�,! �CU� �4 �.	56	 .       �$ 
<Cq,! NC	$ ?$�C4

EK
�L�H                &�C!� 8� 7C2 
� �C��B
 &85C4 8 FG/C! 70�C6! ?

 5@ -��("#$ .     ?�PJ &$V�! 5,_ �H   �C#� EC4      O� gC
 
� -5C!A 

            ;<C1U W4�U 8 W�6�� `	 �$ �"^D %-��("#$ �
<! �	8�g
 7#5,H

�#$798    N	$ E4 Ea<
 �4    �PJ &�<4 MD ED E4 :�+4�! N�.0��! ?

 7^0 7	�',
    7C#5,H O� gC
 �U� &��4 ?$�4 71#�,! 
��+! 50$<


     -
$<H�! �	8�g
 z�1P0$ 7.0<._ $�9 %5@�4        �C4 8 �.	5C.	 �C4 ?$

����	�
����	�
����	�
����	�


����
       ����
       ����
       ����
       ����
       ����
       ����
       ����
       

   
��

��

 �

��
� 

   
��

��

 �

��
� 

   
��

��

 �

��
� 

   
��

��

 �

��
� 

   
��

��

 �

��
�  

   
��

��

 �

��
�  

   
��

��

 �

��
�  

   
��

��

 �

��
�  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


 ��� � �� �	
� )
���� ����� � ������� �	�� � �	
� ( / �� !"� #$ /  %��&' #() � *(+ /"�,�-./00

���

          5C	��Z 7C#
�4 �"/C�4 &�C,�^2$ ?$�4 7�$�Z<�<
 E/\0 .  ?�CPJ

          ECK
�L Y<CJ 
���C4 z�C1P0$ 8 �1v b#�,!     ?8
 E4�/C! ?�CH

  �	8�g
-
$<H�!?$  	 �4         -5C,H� &�/0 7�$�Z<�<
 E/\0 �4 8 �.	56

       -5@ k�]0$ 7#5,H O� g
 ?m�4 �U��#$ .   �	8�g
 �1v ?$�4

-
$<H�!  ̀ 	�V0 �8
 �$ ?$  �C��B
 �$ �
 %5@ -��("#$ E	��^H N	�


��
$W�6��  �<@ ?��Z<Xa �	8�g
 E�98$ ?�H)os .(

B�D)
;4�4 C'	- <48��=3 ��$

 4 E]�"0  E    ��C#
�6@A �8
 ?��Z
�CD      ?8
 :$�C��B
 ?
$��C4 ?

           �	
�
 8� �$ �#5,9 �	8�g
 `	�V0 V!�U &8��! 8 V!�U ?�H50�4

os�� 8 osQQ   �CC'a 8 :$�CC��B
 7CCZ
V4 �	<gCC
 8� 5CC�9<
 

  :$���B
7!5@�4 .     7! �	<g
 8� N	$ `^D E4   8 j�C)<
 E4 &$<


  �CCJ$��� ECC\P,! `C	 
� -5CC@ ��CC]	$ :$�CC��B
 ���C(
 .CC4 �CC4 E

     E0�"#A OP# `�,6
 ?��Z
�D7!   T2�,! 8 E"��	 ���B
 T2�,! &$<


          �<C^0 FG/C! :$���B
 7Z
V4 �	<g
 ?8
 $
 ���B
 &854 .  �C4

        &�/C0 ECD 7\2�,! :$���B
 7Z
V4 �	<g
 ?8
    :$�C��B
 -5C,H�

7,+!          �C0
 �C4 5,"�CH E"C@�Z E4 �1�0 ?
$�      V1C# 8 �
� ?�CH

 -5@ FG/! �0
 %50$    7! $
 �	<g
 N	$ ?�H     E4 ?5,4 5D �4 &$<


  
 E\12 8�   E"��	 ���B)   5D �4o (    ���B
 &854 8)   5D �4� (-8�Z ?5,4

��D .       7C! VC�0 :$���B
 �'a �	<g
 ?8
      jCX"G! l$<C0$ &$<C


   R�� W4�U ?�4
�D :$���B
        8 FG/C! $
 ?�'C@ T2�,! 
� 7,�4

    ��D ?5,4 5D �	�'0 
� .    �	<g
 N	$ ?8
�        �C0
 �C	 5CD -8�Z 

 R�� W4�U &�/C0 ED �#$ 7,�4  -5C,H��  jCX"G! -5C	5�  5,"�CH  .

     E"���0 ���B
 &A ?�4
�D ED 7\2�,!       FG/C! 76/! �0
 �4 8 50$

-5@    ��
$ E\12 N	$ 
� %50$        :$�C��B
 �	
�
 8� N�4 50�4 8� ?�H

7,+!     7^0 &�/0 �<J �$ $
 ?
$�5,H� .�0
     VC!�U 8 7

<) ?�H

      50�4 ��
$ &A 
� EDs            ��
$ 8 R	$VC�$ k8� EC4 ;8$ �	
�C
 �$ 

       $� 71�C0 RH�CD 
�C'_ 50�4          5	5C@ RH�CD -5C,H� &�/C0 8 �


       EC4 ?�
8�/CD 7CK$
$ ?�4
�D ���B
 W�9� E4 ?V",#<"� :$5�9<


       N�!� R	A �	 8 ?�
8�/D ���7!5@�4 .      &A 
� ED -��
 V1# �0


  ��
$ b�
�
 E4   50�4 ?�Hs    50�4 8 p       RH�D k8� E4 ;8$ �	
�
 �$ 

              �C�9�+� 5	5C@ R	$VC�$ �.0�C�4 8 5C0
$� 71�C0 R	$V�$ 8  ?�CH

V",#<"�  ? W�9� E4           
� RC	A �$ �	 8 ?�
8�/D E4 7K$
$ ?�4
�D 

   �#$ ?�
8�/D N�!� &5!A .   bC�
�
 E4 ED �
� �0
 8 74A �0


     ��
$ 71�0 R	$V�$ 8 RH�D �.0��4          8� N�C4 5C0�4 8� �CH ?�CH

  &�/0 %�#$ �	
�
   ��9�+� l$<0$ E+#<
 -5,H�  5,"�H ?�'@ ?�H .

      4 70<6�! T2�,! 
� �#$ �D�4 k�m  E N	$ W�9� ECD  R4�C
��4   �CH

          7"�C	� 8 7C6	V�� �	$�C@ ��vc
 � 
)      �$<C! %7H�C�Z RC@<�

  S�J 8 70�^"J�# ( 7^0 %5,"�H        $
 7gCG/! 7C(�2 
�C"�
 &$<


            70<6�C! T2�,! l$<0$ 8 ���Z �q0 
� 70�^"J�# T2�,! ?$�4 )

    ?
�]
 8 MD$�"! %MD$�
 MD (          :8�C("! 7C(�2 
�C"�
 5C0�4 �H 
�

  50
$�)~   8 o� .( 5	5a E\P,! 8� $�9  %&�^"J�C# 5)
� �4 ?�'@ 

          :�'a %:$���B
 508
 7#
�4 
� :8�("! S�J 8 7H��Z R@<�

    �$� 5,H$<J &�/0 $
 7(X"G!)~ .(W6@p     $
 :$���B
 7	�'0 E/\0 

  &�/07!5H�     N"��Z �q0 
� �4 E/\0 N	$ 
� ;85ao   5CD 
�C'_ 

    ��9�+� E+#<
 %���B
 &854 T2�,!     7K$
$ W	51
 %?��# �'@ ?�H

  
 8 ?�
8�/D  E+#<��9�+��H     �#$ -5@ -�$� &�/0 ?�
8�/D ? .

      E+#<
 %:$���B
 ?5,4 5D 
���9�+��H       5CD `	 �4 ?��# �'@ ?

�#$ -5@ -�$� R	�^0.

 E/\0 b�D�
 ?�HE\12?5,4    :$�C��B
 �C'a 8 7CZ
V4 -5@ 

 7! `^D     7Zi	8 N"��Z �q0 
� �4 5,,D -�$50$ %��+U<! ��q0 7	�H

     ��B
 %E"��	 ���B
 T2�,! <.9$ 8          ���C(
 �C"'4 $
 -��C"�$ z�C(
$ :$�

��D .4  E  E\P,! ��+U<! N"��Z �q0 
� �4 E0<^0 &$<,L   N�C4 ECD ?$

             ECD ��CD &$<C,L %�#$ E"@$� ?�
8�/D ?�4
�D ���B
 �	
�
 8�

       N	$ �	 8 �#$ ?�
8�/D N�!� R	A �$ 7@�0 ���B
 N	$  W	5C1
 ED

         E4 N"��	 ��g"J$ ?$�4 N�!� &��D -��!A 
<q,! E4��9�+� �CH ?

�'@�#$ ?��#.

<48��=3 E^�F�

     &A -5,H� &�/0 :$���B
 E/\0 7#
�4 $      ;�# �$ ED �#os��   �C
 

  ;�#osQQ     �f��! WD �$ sp�~�     �85f &�'()$ �'@ ?
�"6H 

ss��   E"@$� ?�4
�D �	 R@<� ���B
 
�"6H  ED 50$Q/� WD 5)
� 

       W!�@ $
 &�'()$ �'@ -�85 ! 7K$
$ 7C! �<C@ .     
$5C\! NC	$ �$

ps�  $ 
�"6H     ?�
8�/D 7K$
$ �)~/o% (  ;�#os��  C4   E  EPC#$8

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


8� 1��23 �4 %!�56 4 �� ��(574 8(' %!�9:� 
;4�4 �8���� <48��=3 
 �...

���

 *2'n .��  P�� ��(574 8(' 
;4�4 C'	- <48��=3 B�D) ��$./oo � ./pp

       ;�# 
� &5@ �H
 �	 R	AosQQ    0 
$�U ?�
8�/D � 
 7^���Z .

osp�   
�"6H )�/s(%    ��
5^L ED 7K$
$ �$     ?�
8�/D 7K$
$ �Va 

-�<4  %50$             NC	$ �"/C�4 %�C#$ EC"��	 ��gC"J$ ?�'@ ?�4
�D E4

      5C0
$� 
$�CU 7U�@ Y<,a 8 74<,a RG4 
� 7K$
$ .   NC	$ 7C2

  :5!o�{�   
�"6H )�/p% (      �/CD �C	� OPC# EC4 5	5a 7K$
$

 -5@ E��K$50$ .     ;�# 
� 7K$
$ N	$os��    -�<C4 R	A �	      �C	 8 5C0$

NCC	$ ECCD5CC0�<10 ?�
8�/CCD 7CCK$
$ �VCCa) W6CC@� .( �CC�+U<!

E/\0  ?�H &�/0 :$���B
 &A -5,H� $  ;�# N�4 ED �# ?�Hos�� 8 

osQQ          7U�@ Y<,a 8 Y<,a �^# E4 �"/�4 �'@ E+#<
 �'a 

�#$ -�<4 &�'()$.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


 ��� � �� �	
� )
���� ����� � ������� �	�� � �	
� ( / �� !"� #$ /  %��&' #() � *(+ /"�,�-./00

���

 ��9O.. �4 %!�56 4 �� BDK�� 1, �48� 
��� C�- *��j <48��=3 S
6R� Z4	)4 l 9)�� )q(

:$���B
 �'a

 50�4� 50�4�5D l<0

}}�

+}�

++�

}+>

}:&�/0 �#$ k8� �	
�
 E4 ;8$ �	
�
 �$ W�6�� ��
$ RH�D -5,H�.

 +:&�/0 �#$ k8� �	
�
 E4 ;8$ �	
�
 �$ W�6�� ��
$ R	$V�$ -5,H�.

 *2'r.��  P�� ��(574 8(' %!�9:� �! 
;4�4 �8���� <48��=3 Z4	)4 E^�F�  ��$./oo 
T4 ./pp

b,�6) E:7

  9<
 7	�'0 E/\0        
� -5@ ��]	$ :$���B
 ?��#
�6@A ?$�4 -5@ 5�

      N�C4 &�'()$ �'@ -�85 ! ;�C# �CH  ?os��   8 osQQ     E/C\0 �C4 

    �$ -��("#$ �4 &A |�\0 ED 7,�!� ��+U$8oss  -5C@ �@$��4 EP\0 

    `C^D E4GPS           �85Cf 8 �<C4 -5C	��Z EC�'
 �/�  C)
� C   WCD 5

\P,!CC  E)�       EC"��	 �C��B
 T2�,! WD 5)
�  (   7C!�4 
� $
  %�C��Z

�\! 5	��Z E�	 .  &�/0 E�	�\! N	$    7XD ���D -5,H�o�/�s   8 5)
� 

   7XD �U�p/Qp          �C�+U$8 EC4 �1�C0 :$���B
 E/\0 ?$�4 5)
�

  7,�!��#$ .;85a~          &�/C0 $
 :$�C��B
 E/C\0 ?�PJ t	�
�! 

7!5H�.

<48��=3 ��4!8� ��� ��2'� M��

     -�CC�B"! 5CC,_ `CC�,6
 `CC	 :$�CC��B
 ?
$��CC4 ?��CC#
�6@A

)Multivariate (4   �#$ :$���B
 ?��#
�6@A ?$� .     �$ -��("C#$ �C4

      7! b#�,! �	8�g
 Y�G"0$ 8 `�,6
 N	$    71C#�,! :�LI2$ &$<


       8 ?�4
�CD :$�C��B
 ?<C.9$ 8 �f��C! %�C�H�! �<gCJ 
�

           &�C!� ;<C2 
� ?�'C@ 7CK$
$ R@<�   �C#� EC4 �
8A  . �8


?��#
�6@A     �	�85 ! 8 �	$V! :$���B
 ?
$��4     E4 ED �
$� 7	�H

 ��4
�D k�.,H     ��D Ea<
 �'0A E4 7"�	�4  .      �8
 7XC)$ ?�C	$V! �$

CVA    �8
 �	�# E4 �1�0            �$ -��("C#$ &�C6!$ ECD �C#$ N	$ �H

    �	8�g
 ?�H50�4 7!�^
-
$<H�!?$)        �C4 -5C@ Y�G"0$ ?�H50�4 �	

  E+9�P! ��H�! r�#$ (      �
$� �<a8 :$���B
 ?��#
�6@A ?$�4)Q

  8{   8 � .(   ̀ C�,6
 �$ 7[+4   ?�CH ?��C#
�6@A    :$�C��B
   �C�q0

              &85C4 8 EC"��	 ���B
 T2�,! 50
��U �\� �	8�g
 M��\
 �	 T	�(


     79�f 
� %5,H� &�/0 $
 ���B
   ECDCVA        :$�C��B
 5C+4 
�C,D 
� 

        FG/! V�0 $
 :$���B
 �'a 8 ���!7!5,D) Q   8 {(    8� NC	$ %

0

300

600

900

1200

1500

 ����	�� ����
 ����	�� ����
 ����	�� ����
 ����	�� ����
 ����	�� ����� ����
����	�� ����� ����
����	�� ����� ����
����	�� ����� ����
  �� ! ����
 �� ! ����
 �� ! ����
 �� ! ����


(( ((  �	
#$%

&
 �	#

$%
&

 �	#
$%

&
 �	#

$%
& )) ))

  (
)	

*

  (

)	
*


  (
)	

*

  (

)	
*


����	� ����
 +��������	� ����
 +��������	� ����
 +��������	� ����
 +����

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


8� 1��23 �4 %!�56 4 �� ��(574 8(' %!�9:� 
;4�4 �8���� <48��=3 
 �...

���

 ��9Ol .
���� E��j4� �� B�T�K� BDK�� <48��=3 B�D) E:7 
��,��4 ],83��

 7,�!� ��+U$8

?
�'

@ 
E+

#<



?
�


8�
/

D 
7

K
$
$

 W
	5

1


?
�


8�
/

D 
E+

#<



3^
a

-5
,,D

 5
�9<


 �
 

)

:
$�

��B

 E

/
\0

��/��

��/��

>�/��

���

>��

�>�

���

�>��

��

��

��

���

���

>�/��

��

��

���

�

���

��/��

��

���

��

�

���

��/��

���B
 &854

?�'@ E+#<


?�
8�/D 7K$
$ W	51
 

�
8�/D E+#<
 ?

3^a

�4
�D � )

      :$�C��B
 �"'4 W�X 
 8 E	V]
 8 71�D�
 �	8�g
 5�9<
 &�6!$ E(9u!

 4 $
  E 7! �<a8�
8A .      7C! �8
 N	$ ?�	$V! �.	� �$      NC	$ EC4 &$<C


      ��
$ E�	�\! EP#$<4 ED ��D -
�@$ M'!  W�6�� 7!<U
 ?�H  MH �H

          MCH ?�CH�PJ %�.	5C6	 �C4 �	<g
 8� ��+U<!     �$ 7C@�0 70�C@<�

 � E�	�\!   �$ tE\12?5,4    �	8�g
 7(�2  -
$<H�C!?$     �8
 NC	$ 
� 

    �
$5C0 �<a8)Q   8 o~ .( MCH N�C,_     7C! �8
 NC	$     7!�C^
 5C0$<


          5C,D FG/! $
 E\P,! 
� -5@ ��]	$ :$���B
)~%� 8 { .( �8


CVA �	�85 !      N	$ EX^a �$ �
$� V�0 7	�H       EC(9u! EC�'
 ?$�C4 ED

   7! �\� :$���B
 �'a    ��("#$ 50�4 8� �$ &$<
   ��D -)o~ 8 � (  
� 8

     8 -5CC���� 
���CC4 :�1CC#� ! �H5CC0�4 �$5CC+
 R	$VCC�$ :
<CC)

k�0          5C0
$50 $
 &A ?$�a$ W��0�"� �<a<! �	<g
 ��$��� ?�H
$V�$

)o~ .(             50�4 8� �$ �\� �	�85 ! N	$ E4 Ea<
 �4 V�0 T�\ 
 N	$ 
�

           ?$�C4 ECD `C	�V0 V!�U &8��! 8 V!�U ?��C#
�6@A    
� :$�C��B
 

�� !  � ?$
$� ?�H        5,"�CH bC#�,! 70<6�C! 8 7H�C�Z RC@<)~

8p(  5@ -��("#$ % .          ?��C#$5a ?$�C4 E0�"C#A 3PC# N��+
 ?
$<@�

  �$ :$���B
 l$<0$�	�85 !      �C#$ �8
 N	$ ?�H)Q  %�   8 o~ .( �$

 �	�85 ! �.	� �8
 ?�HCVA     ��C]	$ :$�C��B
 ECD �C#$ N	$ 

         �C	 8 S�CJ �C4<2
 �C��B
 �C�q0 7P� ! �	$�@ ��vc
 � 
 -5@

 � :��I"J$ 4 76	�<9<,  E          EC"��Z �Cq0 
� ?�4
�CD :$�C��B
 &$<,L

  �<@)Q .(     70�C!� 3CP\! 8� 
� �	<g
 �@$��4 �8
 E4�/! R,	VZ

    8 :$���B
 7#
�4MHN�,_         NC	$ �8�C4 �$ EC+9�P! E\P,! �4 7	�,@A 

7! ?��Z<Xa �PJ5,D .

     �0A ED �$� &�/0 �K�f T�\ 
V�9     �8
 `	 :$���B
 ?
$��4 

   ?$�4 b#�,!?��#
�6@A   8     ?�# `	�"!<	�$
 :$���B
 j�)<


 -�$� 70�!� -
$<H�! ?�H            �C4 8 &A `C^D E4 8 �#$ 7(�2 5,_ ?$

        7! `	�V0 V!�U &8��! 8 V!�U ?�H50�4 �$ -��("#$   :$�C��B
 &$<


          ��D FG/! $
 E\P,! `	 7K$
$ ?�4
�D 8 R@<�)~  %s  %�  8 

Q .(     ��X4�U �8
 N	$?��#
�6@A 8 E\12 ?5C,4     :$�C��B
 l$<C0$ 

  �� !    �
$� $
 ��	�){   8 � .(      7C! `C�,6
 NC	$ �$    ?$�C4 &$<C


?��#
�6@A     �$ ?
���4 :$���B
 -5	5��H5,0�!     WC.,a :$�C��B
 

)�(  �CCq,! ?$VCCa$ :$�CC��B
 %)p ( YA �CC�(�D :$�CC��B
 8)� (

��D -��("#$.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html


 ��� � �� �	
� )
���� ����� � ������� �	�� � �	
� ( / �� !"� #$ /  %��&' #() � *(+ /"�,�-./00

��>

�����!�	�%!�56 4

o.  r %-�,� ?<XL .S. $ % .H .  � 8 70��f$ .?5�!$.os{s .   7	$V0�4��4 7#
�4     �$ -��("C#$ �C4 &�CB!$� ?�	I� 7K$
$ :$���B
 8-�$� �CH ?

-
$<H�!?$7(�2 5,_ 8 E0�!� 5,_  . &�4��4�)o :(ops}o�o.

2. Clapham, W.B. 2005. Quantitative classification as a tool to show change in an urbanizing watershed. Intl. J. 
Remote Sens. 26 (22): 4923-4939.

3. Eastman, J.R. 2003. IDRISI Kilimanjaro: Guide to GIS and Image Processing. Clark Univ., Worcester, MA.
4. Jensen, J. R. 2005. Introductory Digital Image Processing: A Remote Sensing Perspective, Upper Saddle River,

Prentice & Hall Pub., USA.
5. Jensen, J. R. and D. L. Toll. 1982. Detecting residential land use development at the urban frigine. Photogrammetric 

Eng. and Remote Sens. 48: 629-643.
6. Lambin, E. F. 1996. Change detection at multiple temporal scales: seasonal and annual variation in landscape 

variables. Photogrammetric Eng. and Remote Sens. 62: 931–938.
7. Lu, D., P. Mausel, E. Brondizio and E. Moran. 2004. Change Detection Techniques. Intl. J. Remote Sens.

25(12): 2365–2407.
8. Malila, W. A. 1980. Change Vector Analysis: An Approach for Detecting Forest Changes with Landsat. In

Proceedings of the 6th Annual Symposium on Machine Processing of Remotely Sensed Data. PP: 326-335. 
Purdue Univ., West Lafeyette, USA.

9. Michalek, J. L., T. W. Wagner, J. J. Luczkovich and R. W. Stoffle. 1993. Multispectral change vector analysis for 
monitoring coastal marine environments. Photogrammetric Eng. & Remote Sens. 59: 381-384.

10. Makham, B. L., J. L. Barker. 1987. Thematic Mapper bandpass solar exoatmospheric irradiances. Intl. J. Remote 
Sens. 8(3): 517-523.

11. Singh, A. 1989. Digital change detection techniques using remotely-sensed data. Intl. J. Remote Sens. 10(6):989-
1003.

12. Warner, T. 2006. Hyperspherical direction cosine change vector analysis. Intl. J. Remote Sens. 26(6): 1201-1215. 
13. Yang, X. and C. P. Lo. 2002. Using a time series of satellite imagery to detect land use and land cover changes in 

the Atlanta, Georgia metropolitan area. Intl. J. Remote Sens. 23(9):1775- 1798.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

1.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

7-
02

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.11.3
https://jstnar.iut.ac.ir/article-1-988-en.html
http://www.tcpdf.org

