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Abstract Article Info 

Background and objectives: In Iran, as in other countries, social and 

economic factors have led to land use changes depending on regional 

conditions. The Taleghan watershed, due to its proximity to population 

centers such as Tehran and Karaj, construction of the Taleghan Dam in 2001, 

and becoming a tourist center, has undergone significant changes. Many 

studies have been conducted to evaluate land use changes in this area, but 

these studies have investigated changes only until the time of dam water 

withdrawal in 2005 or until 2016 at most. Thus, this research investigates 

and analyzes land use changes in the Taleghan watershed over a period of 

thirty years (1987-2017). 

Methodology: The study focuses on land use changes in the middle 

Taleghan watershed. A land use map was prepared for the last thirty years 

(1987, 1998, 2008, and 2017) using Landsat satellite imagery. The hybrid 

classification method (a combination of supervised and unsupervised 

methods) was used, and accuracy was measured using Kappa and overall 

accuracy, yielding acceptable results in percentages. The T index was used 

to calculate land use changes. 

Results:  The study shows that the abandoned dryland area (12.08%) is the 

largest after pasture land use (71.06%). The area of villa construction 

increased, while the garden area decreased over the thirty-year period. The 

T index calculation reveals that barelands experienced the most changes 

during the thirty-year period. 

Conclusion: Spatial patterns of land use changes were estimated using 

spatial statistics and the calculation of the share of changes in various land 

uses. Location quotients were used to analyze the data, and it was 

calculated for the land uses that experienced the most changes in each sub-

watershed in 1987, 1998, 2008, and 2017. The results of the LQ show that 

the rangeland area was almost constant during the period of 1987-2017. 

The areas of irrigated and rainfed agriculture fluctuated due to emigration 
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and immigration during this period. The area of residential land also 

increased significantly due to the construction of villas and promenades 

around the lake by indigenous and non-indigenous people. Investigating 

the variations of the spatial pattern of different land uses revealed that the 

most changes occurred in the sub-watershed around the dam lake and the 

main river. 
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V1,<� V�!\� , ��",�'� 0^�"� hi. 0Y"�% V1�� ��1

��. 05 ��M�% "� ��$F 0^�"� hi.  ��12006    �%2013  

G� 	 .�.� 
�F 
��� e�B'%�J�K� �0+!�\ ��1  , 0I

  �
��K  ��  �M]�\  :	�F  0^�"�  ���"��  U����A%  ���D�H�

:�. �7��	 45��	 ���7JK E���% ����3�," �% �M]�\  �!�3

"�  .�.�  g���  �'� ����  0^�"�  #���  L.��	  ,50   ��.

:&�K  hi. V1��  ���Ff-��  ��M�%  "�  ,�&��	  ��1 "�5

  ����	  0^�"�  ���"��  R����  ��  :��%  ����  0$K�%  :��H

 �!�C  U"�] 2J� �F���� 45��	 , U���.�% ��Y� ��",��

 G� 	  ��  �"����  .�.�  ��\�-  ���D�H�  ,  0I�J�K�  ��1

����7\ ���$F 0-������ ����	  �U�K�$	 , ���&�1�	 ��1

 �� 	 L�B% , O�	� ���"�� ���A% 0M]� :MI  .�.� ���

�+7�	 0^�"� VF�� , ���"�� ���A% �� �'� U��k� *����

��� 8���	) �.� X��8  ,11 .(  

G� 	  #�$K  45��	  ��.  ���'	  !��  "�'�  "�  ��1

 L�. 45��	 ���F �� ���� ���7�	 ���D�H� , 0I�J�K�

�� �� 0;5��	 �� 0+ .�.� 
�F ���"�� ���A%  0+�!� :���

 N��6� O��PJ1 , 9�� , #��$% �MJK �� 0��7JK !���	 ��

  ��.  "�  #�;��5  �.1380  �  #C  ���&�C  R,�F  ,  ��.  "

1384  :��% ,  T�B�.� ���&F��- !���	 �� 0+ �� #�F

  #�;��5  !�B�C  *��6  ��.�  
�F  ����  U����A%�.� .

V1,<� "� ���"�� U����A% 0���"� W��	� "� ���7�	 ��1

0	 #�'� �$�C 0."�� �� 
�F X�Y��  
��6 O�  "� �� �1�

V1,<� O� X�J% �. ���&�C #�	� �% ���"�� U����A% �1  �

  ��. �% �Z���61386  ) �.� 
�F 0."��4  �5  �9    ,13  , (

 O�  "� 0^�"�  ���"�� U����A% 0."��  ����  ��3�  W1� "�

O� �� .�.� ��\�&� U"�] 0'1,<� #C :�M % , 
��6  �,"

  #�;��5 !�B�C *��6 "� ���"�� U����A% �^�6 V1,<� "�

) ���. 0. *",� 2 "�1366-1396  :�M % , 0."�� �"�	 (

�H .�.� ��\�- "�  

  

?	� 	 
����/  

 �M��N� 
��� O�N.� �<�M�  

 !�B�C  *��6  0���	  VB�  "�  �7��i	  �"�	  W;i�	

  �7., �� #�;��528/37487    0��\��AK ��7H�	 "� , "��+1

"43 '36 ˚50  �%"20  '53 ˚50   , 0H�F ��5"19  '5 ˚36  

  �%"19  '19  ˚36    !�B�C *��6 0���	 VB� "� 0��JF ��I

  :+F) �.� 
�F 8H�, #�;��51 .( 8c%�	 �;i�	 Wi;� O�%

  R�c%"�  ��4100  O���  ,  0��JF  ��	  "�  ��	 hi.  O�%

  R�c%"� �� (
��6 0K,�3) 0��n VB� "� 0I�c%"�1700    ��	

  �;i�	 �.��	 L�F .�"�� "��H �"� hi. ��08/30    �]"�

0. �"�	C *",� 05 #C ������. 0-��"�� �.��	 ,  ���.500  

	0M�0	  ��	  O%"�	�  T,"  {�.���  �;i�	  E�MH�  .�F��

O�	�  �d�  ��  .�.�  0I�c%"�  ��.��\  EdI�  �J�H  0.��F

w�. �� �7��i	 �"�	 W;i�	  ����. �� ����	 0��'c'%C ��1

�.�	  ,  9�� w�.  �T��  ,  0+1C  ���	�M&��  �X,�;	  ��1

  :�+'% 2J� , �- }m	� ��"�� #"�	 , ����!" 0+1C #"�	

 .�.�  
�F  0���  *�"  "�  !��  �;i�	  G�3  ,  ��.

 0�z��� ��.0	  "��H  �1 ���\��AK  ��J1�  
�JI  .���-

0����1��  #�;��5�J'b  ��K,  �#���  ,  �1�,"  ��1

E'b  #,!\� �" �;i�	 O� �� �.� R���	 07��5 ��1�����

 �"��	��  ,  ��",�'�  ����  L.��	  ��7H�	  #���  �"��  ��

��:��% !�� ��&F��- LiH #���I ) �.� 
���17(.    
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 P9$1:  	 ��*�� ��1�� �
 ���� ������ ����� ���� ;�MQ��

 ��R�  

 

 S��8! ?	�  

���� X�Y�� O� �4�; % �� �,�D% 
"��1�	�.���  �� 

��.  ��11987)  ��m�	1366  �(0�JF1998 ��m�	

)1377  �(0�JF2008   ) ��m�	1387  , (0�JF2017  

) ��m�	1396    (0�JF  �,�K) �F 
��c�.�1"� .( O� 

4�; % �� T,"  �;�5���� ����1 L���%) ,�  T,"

 �;�5���� U"�d�  
�F , U"�d� 
�'� (
��c�.�  ����  .�F

�"�d�	  O� ����� �1 ��  2 �,�D% �� 2J�  �;�5���� 

U"�d� 
�'� "� 20 {m� �;�5���� .�F p�1 ��  O�

 �;�5���� ����,� 
��c�.� �� {m���1 2�+c% 
�F 

��"�d�	 s�B��� 4�H��%  :�+��  ���J� ��1)Signature  ("� 

 �;�5���� U"�d� 
�F .���  �� �� �#C ��  2J� T," 

 �;�5���� U"�d� 
�F  ��  s�B��� :�+����1 ���J� p�7	 

�1 2  �� 10  {m� o�7% .�F X��H� �
�F "�   2J� �� �	���

�1��F  O��'��  E�"�&��  (MLC= Maximum 

Likelihood) �;�5 W';� �  �1 �� :]�6 0^�"� ���"�� ����

  �,�D% .�F 9��B�.� ���-��K �7��i	 �"�	 �,�D% ��  2

�� ���- #�!�	 O��J� , }�^, O��'�� �� �F s�B��� ��

��  .��F  
�1�'	  �;i�	  "�  0������  ��c��  �����  "�d�	


����1  ���c�J%�  ��1�i3  ��K,  ��  01�-C  ,  �1  ,  0.�


���  ����	���"O��PJ1  .���\�-  "��H  0."��  �"�	  �1 

��"�d�	 ����� , V�!\� �H�  �;�5����� �1 2 �� 

 �';���1   0�����  ��;�  2J�  ��  
�	C  �.��(GCP= 

Ground Control Point)   W�$%  ��.  "�  
�F  �F����

  ��.�  
�F  ��$%  07��5  8���	  *"���  �.�%  ��  ��,�D%

�  "�  ,  �F  ����� �;�5  �H�  ���$  ,�  ��  �,�D%  ����

 0M� � ] , ���� e3�F ) �F 0���"� 
��Y�.9 .( 

 

 

 T	)%1: &���/�� ��	�U! ;��V< ����� ������ OR�  W���1�� ���� &
�#1�� 
��� ��  

 o�"   
"��1�	   2�+c% U"�H  ��D% �"�%    e3�F �� 0Y�. �H�Kappa   �� 0Y�. �H�0M� �H� e3�F  

1  Land sat 4 5/28 ��	  25/08/1987  82/0  87/0  

2  Land sat5   5/28 ��	  28/07/1998  81/0  86/0  

3  Land sat5   30 ��	  05/06/2008  82/0  88/0  

4  Land sat 8  30 ��	  18/09/2017  82/0  87/0  

  0. *",� 05 O�	��. ���"�� U����A% 0���"� ����

 e3�F ���.t  Wi��" ��)1( ) �F ��.� 	16 .(  

 Wi��")1 (  

t � �1 � �� � ��
��

	
� 
�

� 1 
  �#C "� ��t  �0^�"� ���"�� ���A% #�!�	 :1s 0^�"� hi. :

  �
",� �,� ��. "�2s  , 
",� ��$��� ��. "� 0^�"� hi. :n  :

  e3�F ��Z	 ���;	) �.� �7��i	 �"�	 *",� ��. ���7%t  �

#�'� #C 0c�	 ���;	 , ���"�� hi. V�!\� �&����  *��1�

 �d� �"�	 *",� 05 "� ���"�� hi. V1���.�.(  


,mI �� W7��i	 U����A% hi.  ���"����1 oM�B	 "� 

O� *���   e3�F  W�.� 	  ,  0��	�t� ��"�d�	  0."��

4�H���% U����A% ��&�� 0��+	 ���"��  E$.  e3�F  ��1

) ��7H�	LQ= Location quotients(   Wi��" ��)2(   ��.� 	

 :�F  
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 Wi��")2 (  
LQ = (Ai ∕ AT)÷(Bi ∕ BT) 

i=A �6��	  ���"��i "�  
��6�� 

i=B �6��	 
��6�� :�  

=AT ���"�� �6��	 i  
��6 :� "�  

=BT �6��	 :� 
��6  

  e3�F "��;	 LQ#�'� *��6 "� ���"�� �1 E$. *��1�

 .�.� !�B�C  

  

 D��1  

g��� ��.  05  ���"��  U����A%  0���"�  ��11366  �

1377  �1387    ,1396 "� )  �,�K2:+F , ()  ��12  �%  (

)5�|�"�  ( 
�F �.�.   0^�"�  ���"��  W';�  "�  ��  "�i��J1

  ��.1366  0	  
�1�'	  ,  E�  �I�"�  �8%�	  ��  ��  ��F

  , j�� ���"�� #C �� �� , �"�� �" �6��	 O��'�� VC

 �� �" hi. O��'�� �7��i	 �"�	 W;i�	 "� 0I�"� 0^�"�

 :+F) �.� 
��� ��D�3� ��32.(  

  ��.  0^�"�  ���"��  W';�  0."��  ��1377    
�1�'	

0	 V�!\� :�H *",� �� ���� 8%�	 ���"�� hi. �� ��F

 .�"�� ��. O� "� �" ���"�� �6��	 O��'�� , �.� ��\�

  �7., O��'�� �VC , E� �I�"� , j�� ���"�� #C �� ��

 :+F) �.�"�� ��. O� "� �" ���"��3 .( 

 

 
  T	)%2: T�� �� ���� ������ ����� ���� �
 ����� ������ ����� ! ����� ��/1366-1396  

���"�� R��  1366  1377  1387  1396  

 ("��+1) �6��	   �]"�   ("��+1) �6��	   �]"�   ("��+1) �6��	   �]"�   ("��+1) �6��	   �]"�  

 8%�	  19/25667  47/68  85/30911  46/82  65/31983  30/85  10/26638  06/71  

 j��  18/3179  48/8  14/2629  01/7  02/2255 01/6  83/2033  43/5  

 #�J�3�. , j��  51/503  35/1  74/484  29/1  57/973  60/2  04/1546  13/4  

 VC , E� �I�"�  34/4296  46/11  41/2000  34/5  69/1003  68/2  09/768  40/2  

 E�
�F �1" "��  86/73  20/0  38/60  16/0  77/1029  75/2  37/4529  08/12  

 0I�"� 0^�"�  24/3310  83/8  75/937  50/2  43/49  13/0  59/716  91/1  

 �. �b�"�  -  -  -  -  -  -  56/1040  78/2  

 ���3�," ���� 96/456  22/1  96/456  22/1  13/192  51/0  69/214  57/0  

 

  
 P9$2:  T�� �
 ���� ������ ����� ���� ����� ������ OR�1366   
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 P9$3:  T�� �
 ���� ������ ����� ���� ����� ������ �R�1377   

 

  ��. "�1387  �� 8%�	 ���"�� �6��	 �30/85    �]"�

 ��. �� ���� #��PJ1 �� .�.� V�!\� ��6 "� :�H ��1

  ��  �� �F�� �" �6��	 O��'�� j�� ���"�� �8%�	 ���"��

 ��.  ��  ����  �����  0�,  ��.�  ��\�  V1��  :�H  ��1

  ��  ����  ��.  O�  "�  #�J�3�.  ,  j��  ���"��  �6��	

��. hi.  �d�  ��  X�.  *�"  "�  ,  ��\�  V�!\�  :�H  ��1

 �6��	  #�!�	  O��J�  O��PJ1  .�\�-  "��H  ���"��

  ���.  O�  "�  �"  ���"��  ��3  ��  0I�"�  0^�"�  ���"��

 :+F) �.� 
��� ��D�3�4 .(  

  ��.  "�  0^�"�  ���"��  W';�  0."��1396    #�'�

0	E� ���"�� �� �1�  hi. ��) 
�F �1" "��08/12    (�]"�

  hi.  ��)  8%�	  ���"��  ��  ��06/71   O��'��  (�]"�

  (���.m,) #�J�3�. , j�� ���"�� �6��	 .�"�� �" �7.,

 ���"�� !�� ,��. �� ���� j���� :�H ��1  , V�!\� L�%�%

 :+F) �.� ��\� V1��5  .(  

 

 

  
 P9$4:  T�� �
 ���� ������ ����� ���� ����� ������ OR�1387    
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 P9$5:  T�� �
 ���� ������ ����� ���� ����� ������ OR�1396  

  

�E�1 	 ]8� ���F  

  ��.  ��  ���.  0.  *",�  "�  ���"��  U����A%  0."��

1366-1396  0	 #�'�  "� �;i�	 ���F �� ���� �� �1�

 ���"�� }�i.  �!Y% .�.� 
��� q" 0%����A% oM�B	 ��1

� :�M % ,
",� "� U����A% O  ��11366-1377  �1377 -

1387    ,1387-1396    e3�F ��t  0	 �|�"� �	��� "�  ��F

  �,�K)3��. 05 "� .(  ��11366-1377   ���A% O��'��

  
",�  O�  "�  ��  �.�  ����	  0I�"�  0^�"�  ���"��  ��

.�.� ��F�� �" V1�� O��'��  

��.  05  "�  ��11377-1387    "�  V�!\�  O��'��

E� hi. 0^�"�  hi. �� V1�� O��'��  ,  
�F �1" "��

0."��  .�.�  ����	  0I�"�0	  #�'�  �1�1� :��� O� 

U����A% ���.�1" 0^�"� E�  ,  0I�"� U�K�$	  , X��	 

0	�� ��
<, #����K �� ��1�$F p��5� 0	�F�� �� O� �	� 

�I��   �
",� O�  "� .�.� 
�F ��",�'� 0^�"�  #�F �1"

� ���"��#�'� �� �.� ��\� V�!\� #�J�3�. , j�*��1� 

V�!\� 0��� �3�. , ��. hi. "� 
��6 �.� �� 0	#��% 

:��� �" #C ��nC :6��	 �3�. �. "� ��. 1380  , sfK 

X��	  0Y"�% �� 06��� �.�v�� �.  #���I   ��  �����  .���

0	  
�1�'	  
",�  O�  0^�"�  ���"��  W';�  
�1�'	  ��F

  �6��	  �.  �.�v��  "�  0I�"�  0^�"�  ���"��  ��  0^�"�

 0^�"�  �6��	  ��&�  45��	  "�  ,  �.�  ��\�  V�!\�

�� .�.� ��\� V1�� 0I�"� {�.� U�7��i	 ��:JI 
�	C , 

0����	 ��1����� , V.�� �� O����.  �;i�	 :��� 0M]� 

O� �	� �'-��� X��	 0	�� �� �.�v�� 
��6 �. , :��% 

8%��	 p��5� �. , 0F��6 ���3�," �� 0^�"� E� , EBF 

0^�"� 0	 �F�� �� :��� #C N��6� , ���&�C �.   "� #�;��5


��� 0��	� 
",� O� �� �I�� �J�H V�!\� 
�F O�	� , 

#��	��  �"  �� L6�D% ��Y	  O�	���1 �"�� V�3 L�n�% 

O��PJ1 .�.�  
��� "� O� �
",� hi. U�n�� , 0^�"� 

0I�"� �%  ��,�6 V1�� ���� �.� 
��� ��   #C :��� :��% 

U�n�� , 0^�"�  ��",�'�  �� 06��� 0��+�	 0	��F�� ��b 

��  N��6� �. �;i�	  ��Y�  L�.�� �7��	  ���� sfK 

�&F��- 
�F �� �,", ���\� 0	����n �� p��5� ��1�$F �� 

O�  �;i�	 , :��% U�n�� , 0^�"� ��",�'� �� 06��� 

01�&K�c% , ���.m, 0��," �" "� 0� ��F��  .�.�  

"� ���"�� #��	��1 2�+c% hi. �
�F �b�"� �. 

!�� �7., ���� ��\� , �6��	   0��;%56/1040  "��+1 

�" "� �� ��\�- T���- �+���b ��.� hi. #C �I�� �� 
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