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� 6
"2 �2 =W� ,# * �� 
�;�� -�
) .� ���)�
# ��;8
�
 -�/�J�� .��	�8 =��� ,8 .�
��

 =: )�"�W22.(   

  
X8�2 : 5��6 ,�4� .��"  � =W� ��2 
8��V ,8 c�~# ,^
0  

  

 �� 0D� D ��>�  


� 5	� h2�rF 6� ,�4� ��2 .����
F
) )��8E��J50000/1(,�4� � 5��6 .��"  ��8E��J(1/100000)  �,�4 .�
9
 

.L�<)
� 5��6)�8 ]
�9 ?�:<) 20 ���( 5�"O/2� ���<��� �8 ]��2���  .��/�J�� ]�����) � �;RW� ��2��� � .�����
� 6� ���<��� � 5��6 %&������GPS  5	� ,�4� �2 >��"# ���8� �����
 5�/2 
� .���	��� ��2 ,�4� �.����
F
) DEM 
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.��"  5��6 ,�4� � ,8 -�
"L ���� �
�� ,	�F u��  
����ARC GIS  6��� �

� ��2 ���� � .�
9
 �2 ,�4� � �� 
���  v��N���. mp� *<2 MJ�  MJ�  ."'	 ?	�
�
�

�
�� -�	���� >
K �,��J��
  MJ� .�
"�� ,;3� 

u�L �-��W2
# -
�4) ,^
0 ��	�8E -
�4) !
:'� .����
F
) �.�:26 1�F � HJ ,��J��
 �.Ro� >������ 
� ?	���
Wp�2 =:  � �"���� 
��9 ���� �6���� � .�
�8 �

� ,'��&� �

� ,4&"� 
� ,^
0  6� ���<��� �8 ,���� 
�

 
���� u�� 5�"O/2 � .	������� ]�L_K� H�W��Excel �2 ,�4� � ��2
��
/� ,K
8�� H���) 
� .�	��� *	�;�  ���8
 ��  ���<��� .R39 ]��8�s) 6� �;eJ�  6� =o�0 �	��4� .8�	6
�*�� )>��� 
� �;�E 5	��/;� ,#1:*�� ���E (.   

  
 �D7A1 :��"8 ��
 ��;eJ�   6� !�3�9�) ����
�

�2007  ،( Hamdouni et al  

���  ��8�� 
\>P ?��+( ]7C 

(Af )  

��8�� 
\>P X8�  

 (Bs)  

H��G�>O_
� ���^GF�  

 (Hi)    

SL 

1  

  

15 >│50 – AF │ )4    >BS(  1- 0,55  )٥٠٠ ≥  SL (  

2  

  

15 – 7 >│50 – AF │   )4 <BS  <٣(  0,55 – 0,45  ) ٥٠٠ <SL  ≤ ٣٠٠(  

3  

  

7 < │50- AF │  )3  <BS(  0,45 – 0  )٣٠٠  <SL(  

  


G&�� E�� V�DW2  



&��/2 ,# �
� � �	��� ���8 .�
�8 *�'^� 5��6
� 
� *J�� ,^
0 �	�8E  c�~# 6� *<2 ?��

�
�� MJ�  

���<��� ��  *�� ,# ,8 Q�  �	6 5	� �;eJ�  �	��4� � �;�E mF 6� ,3��+� � �6���� ���� ��
�E ��� �� :  

 .1QR�� ?�����Y �>�  
F�R�D� 
١SL  

5	� MJ�  6� ,&8�
 �	6 *��8 .� �	E:  

)1(            SL=(ΔH/ΔLr)*LSC     

SL MJ�  : \�  .�
K ,��J��
  

HΔU_�J� : ��<)
� 5�8 �� ,&4� �6���� ���� ��   

  : ΔLr��  ���� �6���� ,&4� �� 5�8 .4��  ,Ro��  

 : Lsc >
K ,��J��
 6� ,&4� ��#�� i&4� �6���� ���� ��  i<)�� �) 5	�) ,&4� >���#  

                                                      
1 Stream Length – Gradient Index 
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	�
�
�

� �e"L ?	 ��
 �2 .�
K -�	���� MJ�  .:	�
�
�

� �o�"L =4�W� .��:� ,W	�4� ���8 ,# ��
8 .:
.� 
�# ,8 .���E@�8 ,8 �;�E 5	����W0*"W�	� � m�	��)��
1�1989�-�	��3L 6� =4� ,81379MJ�  .(SL  ]
�9 �8

 -���� �
�E�8 *���W0 5	� .*�� !�W0 
��W8 ��� ,��J��
 \�  ]�����) ,8 � ,� �� V�3)
� ,��J��
 .:���"	�
��
.� �	~F -�:�� �
 .����
F
) � }"� *���4� �.:��
�:) ��2 *���'� 5�8 �
�
� {8 .4K�"� 
� MJ�  5	� .�6��

 �� �8 ����8 ,��J��
 >
K �6���� �2 ��x� 5	� 6� .�8�	 .� h	���� �
�� 
��9 *N� ��;�"� 
� ,��J��
 ��W8 ,#
 ��W8 .��"  }"� -�/�J�� ��(�) *+) ��/# �x� �

� ,��J��
 � �8 ��/# ,��J��
 >
K ,I �2 � *�� �
J

*�� ,��J��
 ��W8 .��"  }"� -�/�J�� ��(�) *+) ����8.  -���� �5�"O/2SL   ,# .:��
�:) >�'� XK�"� 
�
)*�� ��	6 �
�E .� �
�
8 5��6 %&� 
� �
 ��
/L ]�����)Keller and Pinter, 1996.���/2 .(2,^
0 �8 �
 �2

MJ�  !��� SL ���� ,� ,8 H�W4):*�� ���# ��"8��
1)SL��
 �(2 ) SL ��
 � �(3)SL .(
��
 5	� 
� ,# .	�2 ,^
0 �	6 �	 �2 ,^
0 5	��8�"8.� 
��9 �2 .� -��� �
 .	@�8 *���'� .:��
�:) �x� 6� �����

��� �8 ,'��&� �

� ,4&"� 
� MJ�  5	� .8�	6
� ���8 .�"2� ��
 .�
K n�/�� �5��6 .L�<)
� .�
9
 >�� 6� ���<
 ��2 ."+"� � ,�;)100 5�'� =o�
� 
� �mp� .�	��� H���) -E 6� ����100  MJ�  -���� ����SL   ���8

 
� MJ�  5	� �	��4� �,���� u�s�� ]�3��+� \W0 �8 .�	��� ,3��+� ,/�I�� �) .���J6� ,��J��
 ��W� .��/)
 5�8 �x� �

� ,^
0366,94  �)94,41  {�
�� .*��SL  ���0 
� c�~# ,^
0 ,��J��
 =#196,09 ��E *�� ,8   

 
 �D7A2: �	��4�  MJ� SL c�~# �	�8E ,^
0 
�  

�G� 
  i�4(��  �F�
� 
;+F   H (m)Δ L(m)Δ  L(m) SL 

1900-1800  1850  100  1922  7052,61  366,94  

2000-1900  1950  100  1873,48  5435,13 290,10  

2100-2000  2050  100  1744,39  3581,60 205,32  

2200-2100  2150  100  1117,94  2345,98 209,84  

2300-2200  2250  100  800,83  1650,03 206,03  

2400-2300  2350  100  641,64  605,78 94,41  

2500-2400  2450  100  390,82  0 0  

2600-2500  2550  100  297,72  -  -  

2700-2600  2650  100  261,88  -  -  

<
^F�
�       ------------   ------------- 196,09  

  

,W	�4�  -����SL � ���E *��8 ��2 ]�����) �	�  �	��4� �;�E 
� ��W� ,��J��
 � 5�"O/2 
��4� �@�8  5	�
�MJ�  �8 ,�
) ,8 ,:"	� ,��J��
 
� >
K ��W� �
J 
� ,��;� ��2 ����)�
# -�	�� ��
�� ��"2� -��� .���E@�8  �

                                                      
1 Merritts and Vincent, 1989 
2 -El Hamdouni 
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*���'� 2�� �	�  ��3W� 
� 5��6 .�J�� 
� ,4&"� .*�� n�/�� .�
K ,��J��
 c�~# �8 ,�
) ,8 =:  ) �
�/ 3 
� (
>
K ���W� \�  .��W:	 �
��� �  ,��J��
 ��
�� 5	� �8 .*�� ���E �
�
8 ,��J��
 n�/�� >
K 
� ���	6 ��;�W: 

 ��� ���	6 >
K���F �8 .*�� ���:� ,�
) ,8 ,�4� .��"  5��6 ,^
0 =: )2( .�-�
) *��	
� ,# MJ�  -�	���� 

.�
K ���
 V�3)
� .:	��� �8  ,�4� ��
 �8 .�
�8 � =	
K =W� ��
 .Ro� ��W� 
� � �
�� ,4&"� .:��
�:) MJ� 
  .*�� ��2��� =8�9  

  
 X8�3 :n�/�� V
8�� >
K ,8 ,2��8E   �	��4� �SL -E ������ 
�  

  

2 .QR�� 
G��>J
� 
��A ?�GO�>K)Smf(1  

MJ�  .�
"�� .����F -��W2
# .L
� ,8 >��') 5�8 }"� �.��"  h	���� � ��2���� .:��
�:) �
 -��� .� 

�2�. -���� 5	� MJ�  ���8 XK�"� 
��W8 >�'� .:��
�:) @
/'�  5�81  �)1,5���8 � XK�"� �8 *���'�  5�8 {�
��
1,5  �)3 � ���8 XK�"� ��d >�'�  6�3 �) h�8  6�10 >
8)� �8 .��2007(2
� . ,;3� .���W2
# ��2 �>�'� .���E@�8 

�8 ��2�"	E�� .�	���� ��  \��d � .2��)�F H�4�W� ���/2 �8  �	��4�Smf 5�	�F ��s	� .�.��0
� .�"#�,# 
� 

,;3���2 ��/# �>�'� ��2�"	E�� .�	���� �8 .:��
�:) ,3Rd ��2 ,;3� � ���/2 .�
"�� �8 �	��4� �@�8 Smf 

�
�
8 .�E�-�
�:/2 � ���
#���)��
�2012(35	� . MJ�  6� ,&8�
 �	6 *��8 .� �	E:  

)2(             Smf = Lmf/LS 

:Smf MJ�  .�
"�� ,;3� -��W2
#  

:Lmf >
K ,;3� -��W2
# 
� ������ ,	�p2
# � 
� =+� *W:  ?�"#) \�  *"	
F(  

:LS >
K {J H�4�W� ,;3� -��W2
#  

                                                      
1 Mountain Front Sinuosity 
2 Bull 
3Giaconia et al  
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�  
��4� c�~# ,^
0smf ���8 �� ;3�, -��W2
# .9�  � .8�d ,3��+� 

&��/2 .�	��� ,# 
� >��� 

)�
�/ 3��2���( .� �
  5������  
��4�smf ���8 �2 �� ,;3� �8��8  �81,346 ,�3�� ,# *�� hN8 .8�d ��
�� 

*���'� ��)�	�  ��
8 *��. ,�4� 5��6 .��"  ��� =W� ��2 �����8 �
 
� hN8  .�2� .� -��� .8�d  

  
 �D7A3: ��4� �	smf c�~# �	�8E ,^
0 ���8  

<
^F�
�  smf  ls  lmf 
\>P ]�F  

1,346  1,204  1407,4  1695,27  �c�� ?�GO�>K  

1,488  1134,6  1688,8  � �d ?�GO�>K  

  

3 .QR�� ]7C ?��+( 
\>P N�� @)Af (  

5	� MJ�  -���� ]�����) U��+�� ��
/L ��W� ,2��8E =o�0 6� ?��
�:) �
 
� ,^
0 ��2 .�:26 

����<��� � 


��9 .� ����).���/2 � -�
�:/2�2007(15	� . MJ�  ,8 �� �6��� .� �2� �) w# .��  .3��� ,^
0 ?	 �
 �8 ,�
) 
,8 ��W� cE .Ro� ,# 5:/� *�� �8 *���'� ?	 =W� >���� {3)�� �� �8 �8 *;� �6�
� cE ��W� .Ro�  -��� �


��
e4�)H�2� �-�
�:/2 �1390^
0 -
�4) u�L MJ�  .(!��� �8 �	�8E , ,&8�
 �	6 ,3��+� .� �
 :   

)3(           Af = (Ar/At)*100 

Af : MJ�  u�L -
�4) ,^
0  

Ar*0�W� : */� *��
 ,^
0 
� */� *��
 ,2��8E � (��
 5�	�F *;�).Ro�  

At*0�W� : =# ,^
0 � .�:26   

Af  = 9,107/47,120* 100      19,32      

 ��L 6� �) 5�	�F � �)@�8 �	��4�  ���050  ��  �	 c�d */� ,8 �;�E .��  w# � ,^
0 -
�4) u�L ��"2� -���
,�3�� .� �8 .� * �� �x� 
� �	�8 ,# 
� 5	� |�
 T�� �8 5	� *�� ,# =��
L }"� .��"  � ./�R9� \�
� u�L 

-
�4) .�:26 � ,^
0 ���� MJ�  
��4� .���Af 
� ,^
0 � �

�  ,'��&�19,32 ,# *�� 6� �x� �
�:).:� 
� 

��
� 
��	�F�� 
��W8 
��9 >�'� � .�  =: )����4.(  

                                                      
1 Hamdouni et all 2007 
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X8� 4 :MJ�  u�L -
�4) 
� c�~# ,4&"�  

 

4 .QR�� ?��+( �&��Y>2>( U>8�� )TSF(1  

MJ�  -
�4) .����
F
) 
� ,^
0�	�8E ��2 �8 ��
�
��� ��3	�4) �-�W:	 ��:R/L =W� >�'� �
 .� -��� u�L .�2� 

-
�4) 
� ,^
0 ��2 	�8E� �
 �8 !��� ,&8�
 �	6 -��� .��"2�:   

)4(             T = Da/Dd 

T=��L : -
�4) .����
F
)  

Da,Ro�� : 5�8 {J .���� ,^
0 .�:26 �) ��
 .Ro� ,^
0  

Dd� ,Ro�� : .���� {J ,^
0 �) 6�� ,^
0 

 MJ� T �
���8 *�� *;�
��  5�8 -E 
��4� �0 �1 .)

o 
� .*��,# ,^
0 =��# 

K ,8 
�4��- �� �8  5	�
�<o MJ�  �2�
J �
8 � ,I �2 ,8 
��4� 5	� ?	 6� .#�0 �
  ?	��� u�L -
�4) *�� ,^
0 ����8 .5	� MJ�  

\Rd� ���8 ,^
0 ��2 .�:26 �8 �
��� ?�)
��� \��"� ���8 .*�� ,3��+� MJ�  -
�4) .����
F
) !
:'� ���8� 

{J ,���� ,^
0 �	�8E .�	��� H���) ,���� 
� 2����
�F ��Da   �Dd   
�20 5��')  i&4� � �8 ���<��� 6� �
� ,&8�
 

� ,3��+� w	��� -E 
� >��� )4 :*�� ���E (  

  

                                                      
1 Transvers Topographic symmetry Factor 
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�D7A4:  MJ�  ,3��+�T c�~# �	�8E ,^
0 
� yR�N� iK�4� 
�  

����  ��>� m�+F ��7�(  Da  Dd T 

1  171,3  231,6  0.74  

2  475,2  526,2  0.90  

3  515,7  568  0.91  

4  686,8  745,9  0.92  

5  556  748,5  0.74  

6  569,14  929,7  0.61  

7  577,13  1123,4  0.51  

8  625,4  2272,3  0.28  

9  1068,9  2770,2  0.39  

10  1734  2893,2  0.60  

11  2076,4  3187,6  0.65  

12  2053,8  3777,9  0.54  

13  2263,2  4136,9  0.55  

14  2058  3959  0.52  

15  1664,9  3874,4  0.43  

16  1671  3449,8  0.48  

17  1545,8  2930,1  0.53  

18  1760,3  2814,4  0.63  

19  2095,4  2682,6  0.78  

20  2457,2  2621,2  0.94  

 <
^F�
�  1331.2 2312,1  0.63  

  

  
 X8�5 : ,�4� u�L -
�4) .����
F
) !
:'� 
� ,^
0  c�~#  
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5 .QR�� ��>J
� 
F�R�D� ��5� )Smr(1 

,8 q�+� ���x� ,��J��
�� ,# ��3	�4) ,8 *��0 >��') ����
 �� �8 -E ,��J��
 *;� �<0 >��') 5�8 ���W8 \�  .8� 

� �
�~�8
�
 �� *��0 � ��

J 1�F.� ���F .�
"?��8�8)�"# �-
�
��E�83:2000(2����) . \�  ��W8 ,��J��
 ,8 

�?��
�:) =��L =��� ,&8�
 H�4�W� �8 1�F HJ� 
� ��W� ,��J��
  *�'^� .�
�8 ���8 MJ�  5	� 6� �5	��8�"8 .�
��
�2 .�
  .� ���<��� XK�"� ?��
�:) ,I -����  MJ� S 6� ?	 ����8 � �8 ��"2� -���� �'�>� -�
8 ?��
�:) 
� 

5	� .*�� ,4&"� MJ�  �8 !��� ,&8�
 �	6 y	�') .� �
 :  

SMJ�  : ,�	6
"�� �	 1�F HJ� ,��J��
 .Ro  

C>
K : ��W� �,��J��
  

V>
K : �
� ,8 {J H�4�W�  

5	� MJ�  ���8 ,^
0 �6���� c�~# �	�8E ���� ��  � -E 
��4� 
� >��� )�
�/ 5:*�� ��  ��
�E (  

  
�D7A5 :�+�c�~# ,^
0 .Ro� ,��J��
 .�
"�� MJ�  ,3�  


\>P ]�F  C V S 

h�1K  11501,11  31/8835  1,301  

  

6 .�J�J� H��G�>O_
� D QR�� ���^GF� E�G�>O_
�)Hi(3  

."+"���2 ?	���
Wp�2 
��8� ���<� 
� .8�	6
� =��W� 
� �r	
8 ���
�
�

�
�� ]�'��&� 5��6��2�"	��� �.�J�� 
h	���� � �
��	�F�� ,"��� �2  )�"�W2100:2008Zisu,  ."	�8�L 6� =4� ,858:1393>������ .( �����
Wp�2 i	6
) 

Q
&� .L�<)
� 
� ?	 ,4&"� ?	 �	 ,^
0 �	�8E �
 -��� .���������)�2�1952MJ�  (Hi  *0�W� %&� 5	�	6 

."+"� ����
Wp�2 �
 y�o
) .�.�"# .:	 6� |�
 ��2 ���� ���8 y�o
) =:  ."+"� p�2?	���
W ?	 �,^
0 

,3��+� >������ ?	���
Wp�2 >������ .*�� -E ?	���
Wp�2 ,^
0 �	�8E �8 ���<��� 6� *0�W� %&� 5	�	6 ."+"� 

?	���
Wp�2 ,8 *�� ,3��+� .�	E .� >������ ����
Wp�2.� *�� ,8 �	6 ,&8�
 6� ���<��� �8:�	E ����)1990 �R# �
 ���"�F �2002 >�8 �2007:(  

)5(         Hi = Hmean – Hmin / Hmax – Hmin 

,"�/# � ��<)
� _  ,"���8 � ��<)
� /,"�/# ��<)
� _ 5������ ��<)
�  = >������ ?	���
Wp�2  

5	� MJ�  ���8 ,^
0 �8��8 c�~# *�� �8:  

MJ�  >������ ?	���
Wp�2 = 2324-1732 - 2916  /1732= 50./ 

                                                      
1 Sinuosity of main river  
2 Burbank and Anderson 
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A(KM)2  H(M) h/H*(%) a/A*(%) 

47,120  0 0  1 

7,203  1900-1800  0,66  0,15  

6,586  2000-1900  0,70  0,13  

6,374  2100-2000  0,74  0,13  

6,012  2200-2100  0,77  0,12  

5,119  2300-2200  0,81  0,10  

4,722  2400-2300  0,85  0,10  

4,579  2500-2400  0,88  0,09  

3,651  2600 -2500  0,92  0,07  

2,877  2700-2600  0,96  0,06  

0  2700  1  0  

*A =47,120 KM2   , H* = 2700 M  



  

  

  

  

28  -----------------------------------  �� ��	
��� 
����� �
����  ����� ���� ������� !�  ��"#1396  

 

0

500

1000

1500

2000

2500

3000

  �
��

��
�

���� �� ���� 
  

X8�6:  ."+"� ?	���
Wp�2 c�~# ,^
0  

  

7 .QR�� X8� 
\>P1  

MJ�  =:  �,^
0 ]��<) -��� ,^
0 .	�2 .����# �8 =8�9 ,�
) � ,^
0 .	�2 ,# =:  -E �2 ?	��� ,8 ��	�� 

*�� �
 MN�� .�.�"# �	
e) .4�� ?	 \W0 �8 ,^
0 MJ�  =:  ,^
0 �	 *3W� .����# .� -��8����) 
6����
 � �
�2 �1988(2��2�"	E�� . =:  \Rd� �	�� .�J�� 5��6 ,^
0 .� ����) ����0 �) �
 �	�8E ��2
� .�2� 

.4K�"� ,# � ,&4� 6�.:��
�:) �x >�'� ��� �2 ,^
0 ����# �) ���� �2� .� -��� �
 .	@�8 
��4� MJ�  5	� � ��
8 


� XK�"� �8 *���'� ���/# .:��
�:) ,^
0 �2 ��/# � ��
8 ����# =:  -E �2 ,8 ��	�� ?	��� �)  ��
 5	� 6� .*��
-����  MJ� Bs ��� .� ���F h2�#>�8)�"# � ?� �-��� 1977 ��>�8 2007(35	� . MJ�  6� X	�K ,&8�
 �	6 
*��8 .� �	E:  

  

)6(             BS= BI / BW 

:BS  MJ�  =:  ,^
0  

BI>
K : ,^
0 6�)�	�8E ,&4� .���J �) .	�;��� 5	�) hN8  (,^
0  

BW>
K) �	�8E ,^
0 T�L : 5;F 5	�) hN8 (,^
0  

                                                      
1 Index of Drainage Basin Shape 
2 Ramírez and Herrera 
3 Bull and McFadden 
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Abstract  
The earth surface and its landforms usually changes by tectonic activities. for defining tectonically activities and 
changes in the landforms of the earth surface, geomorphological indicators are one of the suitable tools. In the 
region, there are a few small and great faults and the main goal of the research is studying the movement and 
activities of the faults in the region in quaternary. To assessment the impacts of neotectonic movements in the 
region, we showed topographic and morphologic anomalies according to topographic and geologic maps, aerial 
photographs, digital elevation model, and also filed studies. To evaluate the rate of neo-tectonic activities in the 
basin, we have used geomorphological indicators includes; Bs, SL, T, AF, SMF, Hc, Hi, S and also geography 
information system. More indicators show tectonic activities and the movement of the faults. The rate of Bs is 
high. Besides, the rate of the profile of the river is different, because the main river has located inside a fault 
valley. SMF index is about 1.2 that indicates tectonic activity. The rate of AF reaches to 19 so that the area of the 
west is about four times the east segment. The index of hypsometric integral show uplifting especially in the 
west segment. The indexes of BS SMR are about 1 and 1.3 that both of them point out high rate. 
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