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Abstract 
This paper studies the accuracy of hydraulic methods in determining environmental flow requirements. Despite 
the vital importance of deriving river cross sectional data for hydraulic methods, few studies have focused on the 
criteria for deriving this data. The present study shows that the depth of cross section has a meaningful effect on 
the results obtained from hydraulic methods and that, considering fish as the index species for river habitat 
analysis, an optimum depth of 1 m should be assumed for deriving information from cross sections. The second 
important parameter required for extracting the geometric and hydraulic properties of rivers is the selection of an 
appropriate depth increment; ∆y. In the present research, this parameter was found to be equal to 1 cm. The 
uncertainty of the environmental discharge evaluation, when allocating water in areas with water scarcity, should 
be kept as low as possible. The Manning friction coefficient (n) is an important factor in river discharge 
calculation. Using a range of "n" equal to 3 times the standard deviation for the study area, it is shown that the 
influence of friction coefficient on the estimation of environmental flow is much less than that on the calculation 
of river discharge. 
 
Keywords: Environmental Flow, Hydraulic Method, Maximum Curvature, Sensitivity and Uncertainty 
 Analysis.
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آباد رود-ماشل  تابستان کاظم

 بهار

 زمستان

 پاییز



110
���� � 
���������	
���

3	��_x5%�9 �W�! 5%�"��� |"�6 ��� �
 �"#� � ��� ��3EZ

5%�9 � 
 ���% ���� ���<��0�� ��])][

g#�
 ��
I B
�
��
I

���7� "�#$� �Zm
($!�)

"�#$� ;m$�
(����1 $, $!�)

)�#9 -��� �������#:���0.3 0.5-0.8 

Jd���������0.3 0.4 - 0.8 

K@�6�<�!#:���0.4 0.8 - 1.1 

Ld�����#:���0.5 0.8 - 1.1 

��� ���$ F
#,&�
 �
#� 5! (�
 -� i��4� 5�xd��" ���� �
 @0�6
 5�� O��4$�
 �$ �`#3 �Bz� ��3EZ
 C��$#$V/f*)*V/)�J#�&�

 ����� -�� #: ��� ��
�� 5�:�� �
 �
0�z� �� 
 #�gh$ � 06 @��4&�

 _���6 .0��6 @������� �&��' �]������ �
#����y$ Q ���/% ���
�
�

d�" -��G% 
� -�� #: ���� _��z� �� @06 ��� -��/� .0��� 5�! ���Z
�� 5M�E� �<
��� �
 *��6)�
#���y$ �0�6 5��%�g #�� C�?��#&�
d�" ���� �� �! @06 5�� � ��6 ��/3 ��:V/f�
 5��z� �
#�� #�&�

 �<
��)fd��" ����� �
#���y$ 0�%�� @����� C?�� #&� �� @0�6
�� =�&6 -� #: ��� _��z� .�#�9 

-�/� _�6 � 
 �� 5! ��Z �� @0 � �� 
� ��65B� ;�
#� #�� 5�&�� 
 ����?$ �
#�� .(��
 ���4&� �`#3 �Bz� �/3 C'�#� # ��z� � 


 5B�
� �&' � ���� ���V�Bz� �
#�L5� t �&% .06 _� (�� @0��
 _�6 ��b��� @0� � 5�! ��B%��/� .(��
 @06 @�
� -�G% XP�
 *���6

 �Bz� �� �
#�V/f�)5�! �&<��� �
#� �
�
� ��
�%
 #a!
0� *#&�
� �/3 �`#3 �BzV/f���� �� (�
 #&� ����� ���� @�
� �� �#�$

5� #�
 � 
 .(�
 _�6 ��� �
 � ��
$]_��c #�9
 X���%�g .���D% ����?$
 ��/% �&�' � ����� ���� 5�! 06�� �
&�# 8> ����&� ���� �
 0�%
�$

 ���� *0 �/% ���^$ 5%P�� �0��
�� �
 _�1�� �&�' � ����� ����
 r�/3
V/)��/% #$P��� 5� #&� 
�$ 0
�6�� �
&�# 8�> 0�
%]K[5�� #�9
 .

 _�6 �`#3 �Z�z�\�� 5M�E� ��6 5:�$ ��/3 �
 5�! ���6V/)
�� 
 .(��
 5&�#9 _�6 5%�"��� A�
 (60�E�� �c
� �� 0?� 5� #&�

�� #�
 ���
D� A��� ��3 �� � �&' � ���� ��� Q 
��
 _�<� 0%
�$
 ����� ��`#3 ��Bz� ��/3 -�#�! ��0��� �
#�� ����?� T  5?��$

4&�
��� �
�
� F
#,&�
 �
#� @��xd�" ���� R��
 #� .06�� @06
 ��Bz� ��/3 5�� ���<��0��� ;�� (���'� _���$ �
 _1�� t �&%

�� �`#3 5�� ��0��� 
� ��`#3 _����#> 0� �� 5! (�#9 5^�&% -
�$
 #�a!
 ����% ����� ��/3 5�� 5�:�$ ��� *(� ��% �� .���/% ���1
 5�
#��

5%�9 �B� 5�zB
� �� ��:�� -����� ��� #�&� T�  �
 #�&/! 5�! �$��?<
 (�
])][�� *5� 
� #&� T  �/3 -
�$ F
#,&��
 � ���% 0�� -
��
3

 iE3
 *s
�%�� C #` ���?$ 0
%�� *���<��0�� � ��0
� ��3EZ

.�#! 

4�5Ox�&' � ���� ��� ����#� �
#� C,&
� �Z�z� 

-18
-17.5

-17
-16.5

-16
-15.5

-15
-14.5

-14

120 170 220

دريا
زاد

حآ
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حآ
سط

عاز
رتفا

ا
)

)متر

)متر(فاصله از ساحل چپ

Sec. 8

�/3 J#&�

-17
-16.5

-16
-15.5

-15
-14.5

-14
-13.5

-13

90 110 130 150 170

دريا
زاد

حآ
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