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Description Type of Gradation Function of Total Sediment Load
 The equation is based on
 dimensionless parameters. Coarse
 particles moving by the part of
 effective bed shear stress and Fine
 particles moving by the total bed
 shear stress.

 Equation is resulted by laboratory
research.

 Equation is on basis of the
 ���������������	 ��	 ���	 ���	 ��#
 sediment transport,  Equation is
the result of laboratory research.

 River depth is divided into four
 sections; upper part, middle part,
 lower part and near bed part,
 Equation is the result of laboratory
research.
 Bed sediment load is dependent
 on energy loss, Equation is
 ���������	��	���	��������	���	��#
 Particle fall velocity.

 Sediment transport capacity
 increases with increasing the
 sand particles, Equation is the
 ������	��	����������	��#	���#	���K
research.
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 Table 2. Estimated manning roughness for different methods of estimation
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       Estimates

 F3/�B
Equation N
��2�# Method

0.022   (D50
1/6)/21.1 ��4�%���� Srickler, 1923

0.036   (D90
1/6)/26 ��R3/ Mouler 1948

0.011   (D50
1/6)/46.9 �����"�R31 Koligan(1) 1949

0.014 (D90
1/6)/49 �7��"�R31 Koligan(2) 1949

0.018   (D65
1/6)/29.3 �8��"�R31 Koligan(3) 1949

0.025   (D75
1/6)/39 ��3WR��1�
�I�R Line & Karlson 1953
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Fig 10. Cross section geometrics changes at Abdolkhan 
using best relation equations

�#
�����&�#
��(�6'	E�6�#'(���	)7����f'�;�	��n��UQQ�B?N
]�*2���#/��������&(#[*��

 !���YY#�Z�������	��������������������������	������
 using different equations

�5�(�&�#
��(�6'	E�6�#'(���	)7����f'�;�	��n��UQ\�B?N
 !���Y"#�Z�������	��������������������������
�
������

�5���&�#
��(�6'	E�6�#'(���	)7����f'�;�	��n��UQR�B?N
  !���YA#�Z�������	�����������������������	���
[�������



77�������	
���
���
���������
�  !�	!�"�!���#$%���&'()���*+��

�?��D	
 ���  HEC-RAS ����B��2�# �����'G
���0� ��"%� �'�%
���
�����'��5�.-�=/�MT/��(=R���?��;�����!�����/���
��
�C�(=R��
�.Q=/ ��(=R���?� �;�����! ��sC�lC�p �����M�& �K��� ��0���>�,&
�K�����'/����#�$4�	/�����N
���
������	R��,5�'A)���j����"�W%�
���	R��,5�.Q=/��(=R���?��')�
��D���}�,%�=!��%�
S0�1��N
����

�����N
�����>1�'R������C������3
�����!��
�
�
��
���;�3*�>

�j3����R����0����>�,&���
������
�����I��<�
�IW#��S�#34"#�
������/��
����#
��'#�/0��0�
��� �#�����
��3&��'/���%������
����d+�

�K���+��'/

�#
�]�*2��b,#7���(�l����#����X�#�	0�	�(#7��UQq�B?N
I����U�	E3�8��
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 Fig 15. Amount of erosion or sediment at cross sections
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 Fig 16. Amount of erosion or sediment at cross sections
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 Fig 20. Total sediment load estimated at abdoulkhan
gauge station using different equations
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 Fig 21. Total sediment load estimated at abdoulkhan
gauge station using different equations
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Table 3. Nash-Sutcliffe index for different sediment 
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 Fig 22. comparison of Karkheh river platform before

 and after Dam construction
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.Q=/����:&
 No. Cross section

120

40

105

16

231710

3588129

231875

3587425

231811

3586612

231952

�3586351

231830

3588148

231835

3587422

231913

3586638

231937

3586344

226

225

224

223
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Karkheh, the third largest river of Iran, is high importance due to strategic environmental conditions caused 
by major water and agricultural projects, industrial and urban water supply. Since the probable morphological 
�������	�����#	��	���	�������	��	�������	��#	��#�=��������	��	���	�����	�����	#�=	������������	��#	���#���	
can affect many water utilities such as ponds and irrigation channels, therefore in the present study, in a 
�������	�����	��	 ����	�����	�������	��#��=�����	��������	��	 ���	/���V/��	��#	X�#��K���+	 ���	�������	��	
erosion and sedimentation and some of its features such as changes in  geodetic, cross-section shape of river 
and total sediment load were all examined and simulated using HEC-RAS model. The simulation period 
of this research was between 2001 to 2013. The results show that near Karkheh Reservoir Dam, which is 
upstream studying area the erosion condition of the river is higher but in the middle and lower areas of the 
river, less erosion can be seen. Furthermore, in the simulation of sediment transport functions Ackres-White, 
Larsen and Engelund-Hansen have offered better results regarding erosion and sedimentation changes of 
river. Also morphological studies of Karkheh River showed that construction of Reservoir Dam has failed 
to prevent the displacement of the central axis of Karkheh River. The results of this survey can be a good 
reference for the condition of Karkheh River and the effects of constructing Reservoir Dam on its condition 
for various engineering projects, dewatering and water transport.    

Keywords: Simulation, HEC-RAS Model, Calibration, Sediment Transport, Central Axis of River.
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