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�*+, � /�� 3�2+GB� �*�	� 5� �8*�� F
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1 .��6/�  

���  �Q9� ��
�  5>���@* �   5@� 3�@2  @24   8@*+0 -
 3	���@6 #�	L, � ���� 3��
� /   F��	@* I@�+0

H@@��+7 �� �@@1
 4@@�� @@�h 	=5>���@@* F@@
� 	@@�  3�@@2
 �@@*� �1
A+@@B+6�)Mondal & Southworth, 

2010 .(3	���6 #�	L, F� �� / �F��	* I�+0
�*+,-   � �2	�@� @,< #�	=   3��@* �� �V O@;��8�

 F��	@@*�@@�, @@,< /@@i0 #j�@@�$>� � H@@�K 	= �
    /@�� �@� ��,	@� 3�	1?�7 � 3��8U�* 3�2�+86�K

 � �*�* ����9�*+,-  H��+7 �� 3��:8;�  4@��
/�2�	L, �� F�� I�+05 �� ����   /@�
V)Tang 

et al., 2008; Matsushita et al., 2006 ( �
,< #�	=48�*+6� �	1?�7 3�� 	� 3��
� ����  �2

@@� 5�@@� �@@9  /@@>��CD)Costanza et al., 1997; 

Dosskey 2001; Randolph, 2004 .( ��	@@
� ��
 ��@@[>	�� 5@@� H@@
��, I
�Q@@K� � �@@��9 /@@��

5� �B��K /T �� I� Q6	�, HB�   3��@:8;� 3�@2 @ 
  �2	�@� �� �7��89� O@9+�    �� �@, /@�40   Z�@*

  �� I@� ��	
� ���9 �58�CD40    � 	@$> �+@?�
  ��/@T ��[>	�� ��Q�40     /@��
 I
�Q@K� /@%��

)Iranian Bureau of Statistics, 2011 .(�� F
�  Z�T
 �
+* �� ��	
� �� �2	�� /��5� �    3j�@� k	@> H@B

+@@@* �� � �@@@��9 /@@@�� 	@@@G
� 35@@@�  H@@@B�
 O@@*��, F8@@@��/> �@@@*+, -�V  Y	8@@@�D �@@@� �@@@2

�U�*	
�  �8�2� 3	�� 3�2�lK Q�J, ��+, � �2
     �@*� .�	@6 �/@0 ��/@�X��)Mozaffari & Ola 

zadeh, 2007 .(  
   �@@��� ��� �� IJ�@@* .��	@@���@@�  �� �@@����

5[N> 3�	� #�7M��  3	���@6 3��* /   F@�� I@�+0
��� I
�0 � 3	��  �V �8�
�  3�+86�K Q> � �2

5��>	� � �
	
/� �� 3/?6   m+@��� 3	�� 3Q
�
��   Y�� b�@*� F@
� 	� � �+�     3�	@� 3��@
� 3�@2

�V I
�0 � 3��*��1�V    �@*� ./@� .��� 5�*+, �2
)Zhang et al., 2002 .(Y��  3��@@*��1�V 3�@@2

Y�� .�	D �� �� #�	L,   	@� 3�@2  @
�0 - I��@,1  �

                                                 
1. Spectrum based 

Y�� 5N�� �� ^0 3�2   /@>��� ��	; 3/��)Tang et 

al., 2008 .(Y�� 	@@� 3�@@2 @@
�0 - �� 	8@@[� I��@@,
�V �� � />��� �	���6 F��	* ���� 3�2��*   �@2

5[N> 	�9 �� �2 3 2    �+@*	D� QB�>V /�>�� 5>���/�X
5@@[N> o@@
	$, � �@@� .��$8@@*� �@@2 �+@@� . �@@9�	U

Y�� 	� 3�2 
�0 -5� I��,  3	�
�� #�+%) �@
���� (
�*�   �� �� #�	@L, ���, � 	@p    qP@[� #�	@L,
�@@�  @@�6 /���/@@> #�	@@L, �@@2�� 5@@� ��9+@@, � .
Y��   5@N�� �� ^@0 3�2       H@%� F@
� 	@� Q@> 3/@��

42 �� 56 />��+8*� �+0 5@[N> �>�   5@N�� 3�@2   3/@��
���� �� ./�    �@� r@?8P� 3�@2   +@�> ��+@, �  ��	@�

   �	@6 5�@*��� � F@�, �� #�	L, .Y�� ��   3�@2
5N�� �� ^0  �2�� �#�	L, �D�Q� 	� .�M7 3/��

    �@� qP@[� Q@> #�	@L,   +@� �)Tang et al., 

2008; Jensen, 1996.(  
+* ��  5J�@* �� .��$8@*� 	G
� 3    3��@* 3�@2

 F��	@@*     �@@*�	� � H@@?�, �� /@@$� 3��Q@@��
      m�@�T 5@� F��	@* I@�+0 �>�@1� #�%+:U

�@@� @@
V /)Farina, 2006 .(5J�@@*  3��@@* 3�@@2
@@2� 	@@U��� �� F��	@@* -1980 	@@�  b�@@*�@@
	W>- 

 />/� 5s��� #�7M�� 3�+g,)Herold et al., 2005 (
�, � 5��� �� �+�6 � 3�2 3�/�8��  5?�9  �
	
/@�

   mV ���@�� ���@
��� �)Amiri & Nakane, 2009( �
  F@@@�� I@@@�+0 � 3	���@@@6 #�	@@@L, ���@@@
���

)TalebiAmiri etal., 2009; Fitcheraet al., 

2012(  F��	@@* �
	
/@@� �)Mitsova et al., 

2009(�G8@@�
� �
	
/@@� � ���@@
��� �.  #�@@T 3�@@2
  I@T�)Jackson et al., 2005(   o��@�� F@�, �

 �8t�@@$T)Sheikh Goodarzi et al., 2012( 
 .��$8*� /@�.  /@>� .  5J�@* F@�i�2    3��@* 3�@2

 H@@?�, � r@@%+, �� /@@��,�/; 3��Q@@�� F��	@@*
3	���6 #�	L, /�� m+��� 3	�� I�+0  />+�

�� � 5��9 �U	� /�>�+,    3��@* 	@L, ����0 3�2
/��6 ��1�V �� �2	�� .  5@��9 F@
�    #�@�B�]� �� �@2

 �*�	� �2	�� /�� H?�, 3�	� �>+D�>+D/�.   /@>�
 �� ��V u�@@�,�� ���+@@� �@@U	�  �@@� �@@2	K� 3�2/@@�


                                                 
2. Map algebra 
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  �� I@� �8��9 3��* ��8*	��270    � 	@$> ��Q@2
     �@� 	@��	� 5>j�@* /@�� k	>88/2   /@%������ .  3�@��
 3��* 	�� 5>j�* �*+8�9/18  -9���8>�*   � ��	@D

 >j�@* �D/>��� v+�J� -  �� I@� �V500  �@?�   	@8�
Iranian Bureau of Statistics, 2010 .( �+9�

  .�� u+@]U ��8��@% 3�2     Q@6	�, Q@> � F@2V
      �� �@, �@*� ./@� O@9+� 	�@� F
� �� 3���� Q6�	�
  ��+@�7 5� ��	
� ���V Q6	� 3����	*

    /@�6 �@�w, �� �+@U .�G
�9 	,	� 	��)Toolaei & 

.(  
��/�� 56 �	�� �*�* 3��* �5   ��+@U

5�*+, #�	L, 3�
+D      �+@��	0 � 3��@* 	�@� ��
o
	� �� � I
��0   �@*�	� � �>�/� 3�2

 /� F�� I�+05  #�	L, x+:U
 @@N]�� �� �2�G8>+1@@* 3	���@@6- 5@@�B�]� ./@@� �

 �T��� �� .	
�� H1� 5�250  ��812 ��Q2
	8�+?6 (]N> �� -   �@;�� �>+>�@6   Q@6	� 	@�

 Z+�05/53   y	@7 � �;	@� 55/36 
 	
��:, ���/9 � /    	�@� /@�� 3�@2+GB� �,

5@@�B�]� ./@@� @@�5  �@@*�	� ��+@@U+@@�� .
/�2� �N]��- 5�B�]� ./� �*�.  

  
$��% � � ����&'��� ��(%�  

)����% $���% $*+,+-� 	.��/� �� 0��1(%� �� $��% � � �� 2�%+3 $�/+4,� �%���  

Miller et al., 1998; Yang & Lo, 

��:8;� 3�23 - �7��89�)Tang et 

al., 2005; Kong  (  �@*�	� � H?�,

48@@�* �
�@@
+0 z��  3�@@2 �/@@i0 � 3	�@@�
   �@�
� �@�� 	� 3	����  5@?�9 

  �� ��	G@[2�R0 3�� I0 Hs���  -@���  � �
	
/@�
     �@*� �@�
� �@�� �� �@t�$T)Turner et al., 

   I2�R@0 F@
� �� �� 5@�    �@*�	� �+@W��
    @>���/�X 	
��@:, �� 3��@* 	�@� #�	L, -  .��+2�@�

  3�@21371 �1377 1381  �1389 
 -�,[N> -3	���6 / I�+0 F��	@* 
 ./@��      ��Q@� �@*�	� � H@?�, 5@�

   3��@* 	�@� �� F��	* 3��* �D/� 51,)  �@�
5J�* �� 3�   F��	@* 3��* 3�2

 �@*+, ��Q� F�, � - /@�6�	0 � �V
R 51B c]* �� (�+� 58U��	0.  

B= = ���� 
�  

�6�  
  Q@6	� Q> � ���/>��� ��8*� Q6	�

  �� I@� �8��9 3��* ��8*	��
     �@� 	@��	� 5>j�@* /@�� k	>
 3��* 	�� 5>j�* �*+8�

 >j�@* �D/>��� v+�J�
 �*�)Bureau of Statistics, 2010

z	��   .�� u+@]U ��8��@% 3�2
      �� �@, �@*� ./@� O@9+� 	�@� F
� �� 3���� Q6�	�

��� ���X Z+� �  ��+@�7 5� ��	
� ���V Q6	� 3����	*
    /@�6 �@�w, �� �+@U .�G
�9 	,	� 	��

Khazaei, 2006.(
�� �J>V ��/�� 56

5�*+, #�	L, 3�
+D
��> �Vo
	� �� �

3	���6 #�	L, /
 @@N]�� �� �2�G8>+1@@* 3	���@@6

��/�� � �T��� �� .	
�� H1� 5�
) v���9 	8�+?6

 3��* 	��) Z+�
�B��� ( 	
��:, ��

@@N]�� ��- 5@@�B�]�
H1� 1 ��[> /�2�

56� 1. 89��: 2�,�9� 0&� :$��% � � ����&'��� ��(%�

)����% $���% $*+,+-� 	.��/� �� 0��1(%� �� $��% � � �� 2�%+3 $�/+4,� �%���

  �1
A+@B+6�)., 1998; Yang & Lo, 

2002 (���� � ��:8;� 3�2
., 2005; Kong et al., 2007

./� �*�.  
48@@�* �
�@@
+0 z��

 ��=V ���
��� -�*+,   �@�
� �@�� 	� 3	��
  �� ��	G@[2�R0 3�� I0 Hs���
     �@*� �@�
� �@�� �� �@t�$T

1993( .�� F
�    I2�R@0 F@
� �� ��
    @>���/�X 	
��@:, �� 3��@* 	�@� #�	L,

Z�* �� �*/�B   3�@2
 �� �, /� .��$8*� -�,[N>

 �� -N]��5�B�]�  ./@�
51,    3��@* 	�@� �� F��	* 3��* �D/� 51,

57+�J� �� .��$8*� 5J�* �� 3�
bM6 c]* �� ( �@*+, ��Q� F�, �

)J�* �� .��$8*� �� -R

2 .B= = ����

1.2 ./C7�5 ���
C� �6�
5� 3��* 	�� -BQ��   Q@6	� Q> � ���/>��� ��8*� Q6	�
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2.2. ���� �
� ��
���� �6�  
 I2�R@@0 F@@
� ��	@@�   �� 	
��@@:, �@@$6 b�@@*�
��+2�� �� b	8*� ��+9� ��*/�B F8��/>   I@�+0
N]�� 3�� 	� 	��- 5�B�]� ./�  �+9+� ����� �3�	� 

5[N> ��% ���
���  �	
��:, Y���	0 �� H%�T 3�2
 ��/@@�,4 {���	U �� 	
+@@:,.�@@� Z�@@*  3�@@21371 �

1377 �1381  �1389  /@@� m�@@P8>�)Z�/@@9 1 .(
^17 �� F�i�2   Z�@* �
�+2 3�21373  	
+@:, �

.��+2�@@� � #�_@@*� 34  F@@��� ��1377  u�@@N> �
����	�    .�G8@*� �@*+, ./�GPS  �� Z�@*   3�@2
1383  �1389 5@@[N> ��@@% ���@@
��� 3�	@@�  3�@@2

/� .��$8*� 	
��:, Y���	0 �� H%�T. 

<�&= 1. 0��+/�� ����>3 ?�>@A� 0��1(%� $� 0&�  

0��+/��  0&�B�%  �CD � E���  ����  
F���3  

$&���+G  $�H��  

 �*/�B)4(  TM  35/163   USGS
1  29  ���	U1371  19  Fs�A1992  

 �*/�B)5(  TM  35/163  USGS  22  ���	U1377  12  Fs�A1998  
 �*/�B)7(  ETM+  35/163  USGS  9  ���	U1381  30  ��2002  
 �*/�B)5(  TM  35/163  USGS  7  ���	U1389  28  ��2010  

  
3.2. B= 
�1  

 @N]�� 3��*�/9 �� ^0-  5@�B�]�  ./@�   �	
��@:, ��
|�	�>� ��	�9 3�	� �2   3�2�]U ��5  �+@9�   �� ./@�V

  F@@�� � .��+2�@@� �@@6	Td�@@G�2  3���	�	
+@@:,
)Alavipanah, 2003(  �@@*/�2 c�@@:, H@@�7 �

 	
��:,5� �V }��]>� �+W��   �;�� �@� �@2 @  �@��� �
 /@� d�J>� .   @B���� �� �+@W�� F
/@� - 5@?�9/�X  3�

9��- 5>+�>��� H�7 � Z��   .��$8@*� �� 	
��:, 3	D
~@@
�Q> Y�� ��    /@@� .��$8@@*� 5
�@@��2 F
	@@, .

   #j��@�� �� .��$8@*� �� Q> ~
	8�+
��� #���:,
5s���   �@*+, ./�Chander   ����@1�2 �)2009 ( �

      �@*/�B 	
��@:, �/@2 H@
�K �� �+@9+� #�7M��
 �@K	D #�+% .   I@0 Z�@�7� �� ^@0  Y���	@0   ��@2

	� 5N�� Y�� b�*�  3/@�� Anderson   ����@1�2 �
)1973( ��/�, �5 N�� -3	���6 /  F��	@* I�+0

 �mV I�+0 �3����[6 ��2�G8>+1* 3	���6 H���
 5@@N�� Y�� �� � �
�@@*��� 	
�@@� � H@@G�9  3/@@��

 #�@@N�� F@@
� 5@@� 	
��@@:, Y���	@@0 3�	@@� /@@
	�2
/� .��$8*� .F
/�     I@�+0 3��@*�/9 3�	@� �+W��

   #��@@$, qU�@@� �� 3����@@[6 3	���@@6 � H@@G�9
                                                 
1. The U.S. Geological Survey 

(USGS),EarthResourcesObservation and 
Science (EROS) Center, http://glovis.usgs.gov. 

Z��	> /� � �2�D)NDVI(2  5>�8*V ��/T F�, �
/� .��$8*� 5N�� 	2 3�	� . qU��)NDVI ( �1


qU�� ��  3�2 Z��/8�    �2�@D I@�+0 5@� u+�	�
      Q@�	; 3�2/@>�� �� .��$8@*� �@� 5@6 �*�)Xred ( �

 ~
�Q> Q�	; �����)Xnir (]��� �� .��$8*� �� � -1 
�� 5�*���  �+�)Arnoff, 2011.(  

)1(  nir red

nir red

X XNDVI X X
−= +  

   H@S�$, qU�@� �� mV I�+0 3��*�/9 3�	�
Z�@@�	> /@@� � mV)NDWI(3  /@@� .��$8@@*� . F@@
�

    Q�@* 3�2/@>�� �� .��$8@*� �� qU��)Xgreen ( �
 ~
�Q> Q�	; �����)Xnir (]��� �� .��$8*� �� � -2 

�� 5�*���  �+�)Jafari et al., 2010.(  

)2(  green nir

green nir

X X
NDVI X X

−= +  

5N�� Y�� ��  3/�� F
	8[�   3�	@� Q@> Z��8T�
 �� 	
�@@� I@@�+0 � �2�G8>+1@@* 3	���@@6 3��@@*�/9

5[N> �, /� .��$8*� 	G
/1
   3	���@6 3�@2 /  I@�+0
Z�@@* �� F@@��   5@@�, I2�R@@0 ��+@@� 3�@@2�+@@� .

5>+�>  �2�G8>+1* 3	���6 bM6 3�	� ���+�V 3�2

                                                 
2. Normalized difference vegetation index 
3. Normalized difference water index 
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 ~
�Q> Q�	; ����� />�� o
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1. Patch Density 
2. Edge Dendity 
3. Euclidean Nearest-Neighbor distance 
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4. Mean Patch Size (AREA-MN) 
5. Largest patch index 
6. Infilling 
7. Gap/ Hole 
8. Edge-expansion 
9. Outlying 
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