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A��� .

� A3� A��>$
� ...� ���3�� ���3#���" 	��#�����������
����� �
�'" ��'" ���� ���� ��� �$��
 ���� ���

�J8� �� �8-2� ���'B�K�% ���1:50000 �J8� � �
�2� ���� ���1:100000 A3�, 

� �".3�� �J8� A��>$
� �" ��

 ��@�� l'� ��Arc GIS ���� &�!'( �"�#��� �  �ID% ��'" .3�3� a�
'%�P�( �� �$��
 �" �.�% �" ����-� ���� �

���� ��C$5�
����� �"�#��� ��'" 	&����-� �� V�������� �����
� �P�( �'�'%��! ������� �� ��� ���

�� 	+�$:��! �7C. �" j�"'� V��������)+, u�>%�� �" A�� W! ��27K 
C:� 32�VF1	( ������C�  �ID% ��� ���

)������� ���L +�#��'B  �CQ �� �J���2SL)�P�( +��8% l35  ��5 	(3AF�P�(  �� 
C:� � ( )4(BS  A��>$
�

���� �C
�D� �� hK � 3� ���� �� A��>$
� �" 	'1� ���� ���lat �����
� �P�( �� V���$�% �C:� 
����� 

.3� �"�#���  

  


��J)C� �%;� W
� MJ��)SL(  

 ����SL �� � 

� 9�:( ���'", E�� � ������� ���L E�� &�'��?% �"�" ���B'� 3���% '[� �� �! �� �61�


������� +�J� 	

� A3� ��f#� ���'", ���L E�� �� x2
 
���8� �# �����$�% ��� 	��'!) 3��1388 .(

������ &�3Q �" ��!y� ���� �`$:" ��$��� x2
 �� �x2
 �� �# � a! 
���8� ����� ��� ��D� �� +�:�# ���

'$2�K � 'I!)3��" +��. � ;��� �����$�% &�!'( '`���" 3���% �� 
���8�5	1996( . ���� �#� �� SL  ���L E��

 	('$�) �������  	('$�) �'�B A��3�� �-8� �� ��" u�>%�� np$��  �-8� �� ��" A3� �'�B A��3�� '�:� ;�L

 � ('$�)L �8-2� o
� �� ������� ;�LA��3�� �M>%'� �% A3� �'�B � ��
��B) ('$�)

�i�" �� ���'", �-8� �#'%

�
�%��%6 	2008�� +�#�6� �����$�% ��� 
����� '[� '" �� �8-2� �B3�,i�" ���� �#� .(+�@�� .32! SL   ��

�! �8L�2�  	'$2�K � 'I! ).

� ��#�	32��" '[�� ����  �� '��?% �� ;��� �����$�% &�!'(1996 �" ���� �#� .(

�I�
�) �-"�� �1�� +��" (.���  

  

                                                      
1 - Ratio Of Valley-Floor Width To Valley Height 
2 - Stream length- gradient Index 
3 - Drainage Basin Asymmetry (Asymmetric Factor) 
4 - Index of Drainage Basin Shape 
5 - Keller & Pinter 1996 
6 - Garsia-tortosa, F. J at el 2008 
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a8�4:  ���� �C
�D�SL ) 	���6�I
1377(  

  

 �V8N> 
R;S ]��&+ U7H MJ��AF  

$�% ��� 
����� �� ���� �B3� m! ��HJ% ��'" ���� +��8% l35 ���� �� �J��� ��� �P�( �� �����

+����6� � ���36� )3��"1 	2008 :156 (. �� +���� ���� �#�m! 3�� '�:� �" 
C:� �P�( V# �C��. �B3�

m! �#� .��� 
"�[ ������� �I/� �� 

� �I/� ������� 
7. �" ����� �! ;��'�  :B 
����� �" 

� ��6� �B3�

 	�%�'�K � �'����B) 3��" j�C%��2008 �-"�� �" � .(2 �� W#'�%.���  

)�-"��2(            

  �P�( +��8% l35 ����= 	�I/� ���'", 

�� 
6
 �� (M"'� '$��I�!)�P�( 
(�:�tA=   ! 
(�:�

(M"'� '$��I�!) �P�(  

 
a8�5: A�D� ���� �C
�D� Af  ) ���6�I
 :MC2�1377(  

  

                                                      
1 - Hamduni at el. 2008 
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L���� '�E� MJ��  ]Z =�2+�� 
@ ��) XYVF  

A�� 	+, u�>%�� �" A�� W! ��27K 
C:� ���� ���v  '>( �� ��� 

� ��#�K 	�B3�,i�" �" �
�K �� �! �� �I��

��A�� �� 	322! ���U +, �� ���2! 4#�
'� 	�����$�% 4���, � 9�
� ]-
 &�C[ '[� �� �! �I�� 	���� �'%'" ��

�� @#�6$���
��B) ���
-�%��%�
1 	2008.(  �-"�� &��/ �" ���� �#�3 �� +��".���  

) �-"��3  (          

VF  ���� =
C:� +, u�>%�� �" A�� W! ��27KVFW,  = ( '$�) A�� W! ��27K,  Eld   � Erd o� o
�$� u�>%�� =

a�:8% ('$�) A�� 

�� � �� 
6
 �� \,,   =Esc  ��7", ]-
 �� A�� W! o
�$� u�>%��  .('$�) ���,  

 
a8�6 :�C
�D� A�D� Vf  ) 	���6�I
1377( 

  

 
R;S a8� '�E�BS  

�P�(A3�J!  �� �����$�% ;��� ��� m#�3% �" 	�B3�,i�" +�@�� WQ�% �" +��� ;�L �� �P�(  �� .3���� ��

A'#��+�
�3�� � V"��" )��� �� ��2	 2001�P�( .( ��#� '#��8� �" �! �#��Bs �� '$J�" �2�# 4 �� �HJ� 	3���

 �! ����� .32$:� ;��� �����$�% '1� ��Bs  ��"3 �%4  '1� �� 3��"
����� ���� 9p! �� �$��
2  � 3���� ��'Q

 �� '$6! '#��8�3�P�( 	A'#�� ����� +�J� ��  �� ��;���'�O 
����� '1� �� �! 32�� � ���36�)3��

	+����6�2008 �-"�� �" ���� �#� .(4 �� 

3".3#, 

) �-"��4 (           Bs= Bi /Bw  

BS =����  �P�(  ��Bi +, �� �-8� �#'%��� �% �P�( u�>%�� �#'% ��#�K �I/�� 	�P�( ;�L =Bw  ='5 =

.+, 4H" �#'% �#'5�� 	�P�(  

                                                      
1 - Garsia-tortosa, F. J. at al. 2008 
2 - Burbank and Anderson, 2001 
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a8�7: ���� �C
�D� Bs )	���6�I
1377(  

  

 MJ�� c��� �@ �N MJ�� L7�@ 
&��LAT 

�� ��'" A3� ����� �32" �8CL �� ��� ��Sl  	Vf  	BS  	Af )+����6� � ���36� o
�%2008���� �#� 	( '" ��

 ��38� 9�
��6! 9p! �
 �� A3�, 

3"3	2	1 �8CL�8CL �#� �� .3�� A3� �32" 9p! �32"1  � 
����� �#'%i�"

 9p!3 A��6� ;�3.)32��" �� ���� �� �����$�%�e� 
����� �#'$6!1 .(   

  

�C7G1: �8CL� �32")+����6� � ���36� o
�% A3� ����2008(  

 9p!3  9p!2   9p!1  �� ����  
&�'��?% +�3"   &�'��?% +�@�� &�'��?% +�@��SL  

1> Vf 1-0,5: Vf  0,5< Vf  VF 
3> Bs 3-4: Bs  4> Bs  BS  

7<50- Af 15-7 :50- Af  15 >50- Af  AF  
  

���� lat 9p! ��`���� �I�
�"���� WI$H� ������ V�������� )S/n(  

3" ��38� 9�
�'" � 3#, �� 

3"

 �� A3�,)S/n (;�3.)��'B �� a�:8% 9p! ��7� �"2 9p! �32" a�:8% �#� �� �! (1  �i�" ���:" 
����� �"

 9p! 	�����$�%�e�2  9p! 	i�" �����$�%�e� 
����� �"3  9p! � o
�$� �����$�%�e� 
����� �"4  
����� �"

�$�%�e�3��� �� �HJ� ;��� �6! ����.  
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�C7G2:  ���� �32" �8CLlat ) +����6� � ���36�2008(  

�)�  �?J�� :
�> '
%��(  s/n  

1 i�" �I��  1,5- 1  

2  i�"  2- 1,5  

3  o
�$�  2,5- 2  

4  ��#�K  2,5>  

  

f�@ C ^��?�  


��J)C� �%;� W
� MJ��SL  

 ���� 4��cK �#� ��SL  ��'"3 �P�( ��������
� �� ���L �'6�� �3$"� �C
�D� �#� �� .3� �C
�D� ���

������� ��)3� a�
'% ��10 ����  /��� �� � (200 ���'", '�:� l�6% ��'" ���� �#� +�@�� �'$� �I/� ���

�� � A3� �'�B A��3�� A�� A��3D� �� l�6% SL ��� 

3" A3�, ��`���� �$�'B A��6� ;�3.)3�3 	4  �5.(  

  

  
a8�9: ���'",�P�( �I/� ��������
� �  
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 �C7G3 : ���� �C
�D�SL  A��6� �I/� ���'", ��'"1 �P�(�����
� �  

Sl  L(m)  )(mL∆  )(m∆Η  )u�>%��m( 

148,89  1246,77 1674,66 200  2600 -2800  

297,66  3603,70  2421,35  200  2400-2600  

398,93  6317,10  3167,00  200  2200-2400  

527,38  9287,63  3522,14  200  2000-2200  

546,34  14090,71  5158,15  200  1800-2000  

648,83 19845,48  6117,28  200  1600 -1800  

681,03 26149,51  7679,39  200  1400-1600  

             m 464,15  ∑=   

  

 9�
� '"a�:8% )���36� �32"2008���� ��'" (  SL 9p! @. �8-2� �#� �I/�( �f�$� ��38� �" 	2  �� ��'Q

 +��" ��'" a7� V#'$���� ���'$����K �� ������� E�� ���� .��� �� �$��2� a! ���f2��� �" �8-2� � �'�B

&��>% '`#�  ���5 48� ��I" �
:�� �����$�% 
����� '`���" |��'/ ��� A��" WI$H� NL�2� �� �B3�,i�" �C:� ���

�� +��" @�� �� �����$��  ~�������� '$:" E�� &�'��?% +��� +�J� ��'" ���� �#� �I! 
��( �� .32! ��! �" ��

�� A��6� ���'", �� .���1 �� �� ���� ��38� +��" i�"  #i� �� ��# 
�'B '1� �� �8-2� �����$�� &�'�[�% +��%

 &�'��?% �! ���� ��'Q �'$:" ��� �� ���'", �'#� 	V���$�%  ��5 '" A�p5 �#�'"�2" .

� ��#� +, �� ��#����$��

.(+�B32:#�� :y���)���� '�[�% ���� �#� ��38� �� a� ��#����$�� &��>%  

  

 �C7G4 : ���� �C
�D�SL A��6� �I/� ���'", ��'"2�P�(�����
� �  

Sl  L(m)  )(mL∆  )(m∆Η  )u�>%��m( 

147,48  3795,08  5146,30  200  1800-2000  

407,04 8251,59  4054,38  200  1600 -1800  

408,37 12609,79  6175,57  200  1400-1600  

             m 320,96∑=   

  

 �" ��38�

�  ���� �� A3�,SL ���'", ��'" �2 �8CL �" �.�% �" ���36� �32"02008 9p! ��(2  �" �2�#

%�� ��'Q a! &�'��?.(+�B32:#�� :y���) �'�B  
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 �C7G5 : ���� �C
�D�SL A��6� �I/� ���'", ��'"3�P�(�����
� �  

Sl  L(m)  )(mL∆  )(m∆Η  )u�>%��m( 

134,08  1436,67  2142,85  200  2400-2600  

262,08  4389,57  3349,76  200  2200-2400  

367,99  7990,42  4342,72  200  2000-2200  

530,42  13681,41  5158,64  200  1800-2000  

615,19 19147,50  6225,82  200  1600 -1800  

719,73 24883,30  6914,58  200  1400-1600  

             m 438,24  ∑=    

  

 �" �.�% �"��38�  ���� �� A3�, 

� �"SL �����'", +��% �3 ��8CL �" �.�% �" �) ���36� �32"2008 �� (

 9p!2 �8CL a! &�'��?% �" �2�#.(+�B32:#�� :y���) �'! �32"  

  

.

  
a8�10: �'6�� ���L ���3 �P�( ���'",) �����
� �+�B32:#�� :y���(  

  

 �V8N> 
R;S ]��&+ U7H MJ��AF  

�P�( ����2� ��38� 	3"�# ;�D% z3�� n�'D�� �# � �B3� m! +�3" 	
"�[ o#�'� 
D% ��AF  V#�@� �# ���:�50 

 �� '$6! �# '$J�" '#��8� � 

�50 �� �HJ� �� n�'D�� �# �B3� m!
����� '-� �� .���
 	�����$�% ���AF-

50>15  +�J� �� ;���� V# 9p!��3�� �! ���( �� .7<AF-50<15 �� 9p! 3��"  �� �P�( +, o
�$� 
����� �

�� +��"�� �HJ� ����� 	�����$�% 4���, � 
����� WQ�% .32! �! ���AF-50<7  	+����6� � ���36�) 

�

2008 .(  
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�C7G6: ���� A3� �C
�D� '#��8�AF �����
� �P�( �I/� ���'", �
 ��'"  

�����$�% 
��P�  Af % Ar
2Km At

2Km �8-2� l��  

;���  28,40  82,98  290,33  A��6� ���'",1  

;���  16,54 27,79 164,98  A��6� ���'",2  

;���  27  45,13  164,98   A��6� ���'",3  

  

 ��'" ���� �#� A3� �C
�D� '#��8�3  ;�3. �� �����
� �P�( �I/� ���'",6   �� ��2�6� � 

� A3� A���,

11 � �����'B 4#�6� @���� +�J� �� ���� �#� 
��P� ��� A3#�   �� �� �! ��-��6� .3�� l35 +�@�� 	���

�6� �� +��8%4H" � �" � ���'", �
 '� ��'" A3�, 

3" '#��8� �" �.�% �" .
:�� +�:�# ���� �P�( V# ���

�8CL �� A��>$
�)���36� �32"2008 9p! �� �� ���'", l�6% (1 �� ��'Q ;���  �) 3�'�B.(+�B32:#�� 	y���  

  

  
a8�11: ) �����
� �P�( �I/� ��� �
 ��'" �P�( +��8% l35 ���� �J8�+�B32:#�� :y���(  

  

 ]Z =�2+�� 
@ ��) XY L���� '�E� MJ��VF  

A�� �P'5 �'6��) u�>%�� �" W! 
C:� �� A��>$
� �" ��VF�� W#'�% (�� a��'� �� �*��� 
C:� �#� .��� �! 32!


� ��#�K '>(�2��� ���2! 4#�
'� � 9�
� ]-
 +��$�� ��#�K '[� �� ������� 
�� +�J� �� ������� ���f� ��� -

A�� ���� �#� .3��A�� &��/ �" +, u�>%�� �" '$:" ��27K 
C:� 9�
�'" �� �� ���U  � �7K |�$C:� W! �"  ��

A�� ���V �� @#�6$� '`#36� ��  ���" �B3�,i�" �! �#�f�, �� .3���
 ���'", '$:" '>( +��" a! 	���� j�C%�� ��
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 ���� ��38�VF +�J�A32�� ;��3. .

� �����$�% 
����� ��.� � A�� '>( 	�B3�,i�" ��#� '#��8� �7 	8  �9 

 ��'" ���� �#� A3� �C
�D� '#��8�3 ���'",�P�( �I/� ��� +�J� �� �����
� � �� .3�� ���12 	13  �14 

�'6�� �P'5 ���A���� +�J� �� A��" &�C
�D� l�f��  D� �! �#��.32��  

 �C7G7:  ���� '#��8�Vf A��6� �I/� ���1 �P�(�����
� �  

VF Vfw(m) Esc(m) Erd(m) Eld(m)  

0,50  84,35  2777,22  2941,62  2949,10  

0,31  39,06  2496,69  2677,22  2564,39  

0,69  51,06  2153,29  2225,19  2229,04  

1,12  32,06  1765,89  1780,45  1808,32  

6,97  30,55  1384,93  1388  1390,62  

  

��'" ���'", ����� ��'" �3$"� ���� �#� �C
�D��2D2� �" �.�% �" �I/� �+�@��  /���  �� ��400 �� �'$�

 &�5�>%��1400	1800	2200	2600	3000 �'6�� 	'$�+, ��� &�C
�D� h_
 � 3� a�
'% �P'5 ��� &��/ ��

.
�'B �'6�� '#� �� �! .

� A3� A���, �� ���� A3� �C
�D� '#��8� �� A3�, 

3" ��`���� �" �.�% �"VF  ��'"

A��6� ���'",1 �P�( ��38� �����
� �1,91 �8CL �� �! 3�, 

3") ���36� �32"2008 9p! �� (3  +��" �

�� ��'Q &�'��?%.(+�B32:#�� :y���) �'�B  

  

  
a8�12: �'6��'5 ������� �C
�D�  D� �PVf A��6� ���'",1)+�B32:#�� :y���( 

  

 �C7G8 : ���� '#��8�Vf A��6� �I/� ���2 �P�(�����
� �  

VF Vfw(m) Esc(m) Erd(m) Eld(m)  
0,58  17,83  1983,11  2026,32  2000,52  

0,60  30,76  1767,07  1816,94  1819,50  

0,57  41,16  1592,97  1670,12  1660,19  

1,62  47,35  1445,12  1479,92  1468,77  
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Abstract  
Changes bed rivers feature the main river geomorphology are the most discussion. A river system is highly 
sensitive to changes in response to movement of the Earth's land, build geomorphologic features of structural 
changes with substrate and substrate changes be self. Geomorphologic parameters are allowed to geo-
morphologists to be able to evaluate different areas of tectonic activity and enable them to identify shapes and 
transformation. In this study, using digital elevation model (DEM) and satellite image and GIS (GIS to assess the 
potential of making a new field of application geomorphic changes of the river bed and geomorphological 
features will Osku chay. Using Digital Elevation Model DEM application environment Arcgis9.3 maps of slope, 
topography, and drainage sub-basins with different degrees estrahler method will provide, for mapping faults 
from maps 1/100000 Geological Survey will use. After determining the direction of the flow channel and the 
number of them in any way, the parameters of the anomaly index will be used for Osku chay River. River 
sinuosity S, River defines the extent of the balance. Stream length gradient index river SL, tool for the study of 
tectonic geomorphology, Drainage basin asymmetry index channel AF, evaluation drainage in terms of tilting of 
tectonic, Ratio of valley floor width to valley height VF, indication of the valley floor of the V or U shape and 
the resulting impact tectonic activity in the formation of the valley V-shaped, shape index Basin BS show that 
represents a circular or elongate the basin, the influence of tectonic activity. data analysis of topographic, river 
systems region and geomorphologic evidence of field observations and by parameters on three major river osku 
chay basin and evaluate them using LAT indicators that the situation in the morphology sub-basin 
geomorphology, a channels and the indicators in the study have an effective role in the end, according to surveys 
found that back as recently as 1990 of the study active tectonic zones.  
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