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� ��8�	� ;#�` ��
�� �8 �
�,) <) ����� . <,"` g+�. <) �
�,) �� ��U
�

�� �
	� ������ �
 N+� <%�
� 
�
Y 
	y~. N[. <�6
.�,,)  

  

���L@ ��F�  O���0  

��# �
��
& <��G� �8 �
�,) �� ��%&� �
�,) ���� !		�. ��
& .��# �� ���� 3�L%�� ��$�6���F <& �  ;6���F ��$�6���F 
�

 <& N	+�5a <�
� !6
.k�& �|�= s�� �O��& 
69` ;6�+
� �OF N���L� � @	)
. ox+ ��# �� ��(�� �
%��E���
�

 
� � �
G� 0	v,. ��
�,) ���G� >��	)
. !		�. �;6�+
�N6�"�   ��	%��BEHI 3���) ��# �� iA��1(  
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 T�GS1���L@ ��F� !,#�d� � O���0 :  

 ��0� ��UL0BEHI ���L@ ��F�  

BEHI �
	� �� 
v� 
� ;6�+
� �
& �G) 
�	5& H	5��%` �
%5& {,+ ��8 �
�,) ��
&  
%5& {,+  

BEHI �
	� �� 
v� 
� ;6�+
� ��
& �G) H	5��%` �,%58 {,+ <%A. <) �6�8 �
�,) ��
&  {,+ <%A.  

10 
�� �#�& g+�%� �. �
I& ��8 {,+ ���Y �� ��#�`
�� ���# �� 0) ��	%��  
.k�& 0v� O��& <+�� � {6


 ��50 �#�& ��
) 3��#� �
 �
�,) 
�%=�+ �U
�  

{,+ ���Y  

5  �
�,) 
�%=�+ 
�� ��# �� ���I�� ��	%��70 -�.50 �#�& <+�� �U
�  ���E T
 � N�	+ �<+��  

 O�
) <��_�10 -5 �#�& !# <) �
�,) ���� �� ��U
� <& �$%5& ��	%��  �I6
 {,+ �6 {6
  

O�
) <��_� 10 �� ;	& <+�� � !# 
�� ��	%��75  ��8�,6F
� t
�� 
� � �#�& ��# H��# �
 �
�,) �U
�

�#�& ��6�+
�  

<+��  

 �� ;	& O�
) 0)20 N+� ��# H	 �. T
 �� �
�,) 
�%=�+ �� ��U
� <V <) !6� <& <%5& ��	%��  N�	+ � T
  

 

04GL# �,�� 4��# nM�  O���  

 |�= 
��6�`�� ��8 \�� ��8 </A���
�,) <L�� �& b��.
� 
� ;6�+
� t
�� 
�  ��# <%�
� 
v� 
� ��8 �,6F
�

 � H	��
` ��8��� �(:�q � �6) �$%=��� � ���� �6 ��9R,� |�= ���=
V @6
A. ��� �
�,) SI�E :�� �,.
���

�
�,) |�= \�� <) ���� ��8��� �y � N	�u. �&�6�
� ��9R,� |�= ���=
V @6
A. ���# I)
G%� OF 
� :F N&

�
�,) |�= ��8 \�� O��&.  

  

 �dM nM� ) ���L@ Q.�C�-BEHI(  

�
�,) ;6�+
� 
K= i=�#   ���R%+� �& �
�,) ;6�+
� � �
69` @	+F �&�6�
� N"� �N+� �� <V
�x 6 �,6F
� Z6

 �
� <) ��# <%=�,# ��8 
	�%� ��;6�+
� .�,8� �� 
�
Y 
	y~. N[. �
  

BEHI  <K+�� <& �
 
	�%� !6�,V�&�6�
�  
� �
 �� �
�,) ;6�+
� O�I	� � N�5� <) ��,) �� �
K� �
/& ��8

.�,8� �� O��� ;6�+
� ��%5� \��,�  

 ��,�� 
& �
	� ������ H&�Y 
%��
�` NR8 !6� <& �8� �
G� �,6F
� � �
�� ���� �&�6�
� N"� 
	�%� NR81  �.10  ��

 ��� ��#�&1  ��� � ;6�+
� <& 0) ����%+� � 0) N	+�5a10 5a O��� �
 ;6�+
� <& ��6� ����%+� � N	+�

�� .�8�  

 O�� �� �8
	�%� ���G. !6�
&�,& ��6F �� N+�& H��) �
G� � ��# <��_� 08 <& ��) �
G� !		�. N"� >���	%�� !6�

 O�I	� ��
& �R	U�. ��,& ��	%�� O�I	� Z6 <& ���� ��8 �
G� !6� <) �,%58 
��
�=
& �8� ��	%�� N"� ���5 6

 N	+�5a.���# �� b�&
� ;6�+
� <& �8 �
�,)  

5/9 – 5    ����%+� 0) ��	= ;6�+
� 

5/19- 10     0) ;6�+
� ����%+�  

29 – 20    ����%+�;6�+
� 3�%��  
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39 – 30    ����%+�;6�+
� k�&  

45 – 40   k�& ��	= ;6�+
� ����%+�  

46 – 70      ����%+�;6�+
� �a �� ;	&  

  

 � 4��N �&�G�� 4�
 !�"�:!C� �.& o�  �# �
 ��p%�  

) (�
 fd,�) ��+��+ �#� h�:0�� �# ���L@ h�:0�� !�"� �C��# � ��+�d�1  �010(  

 <& Z6�I� N�5� <) �O�6
� ������ H6��. � O�
�� ��
& 
` �
�,) s�R.
� 
& 0	5L. �
�,) H) s�R.
� 
$6� >
��� <&

 ���� �
G� ���1  �
�,) ��
& ;6�+
� 
K= O�I	� !6
. 0).N+�  

  

) �	.� g��1  �010(  

 �
�,) s�R.
� 
& 0	5L. <�6
 0(a @E�M \G� 
$6� >
��� <& ���# <�E�K� �
�,) s�R.
� O�I	� <& <�6
 \G� N�5�

 ! G� �+
 �G� �
�,) 
6� <& <�6
 ���. 
�� �<�6
 ;#�` g+�. �� �
�,) ���� ��(5�� ��6
L. <�+�[� N"� �H)

 � �8� �
 �
�,) ���� X	��. N+�.��# @6
A. 
�V� �
�,) �k�& <) ��# !6� B��&  

  

) (G;�� �#) �	.� �@��0 $&�1  �010(  

��# <�+�[� 
�,) s�R.
� <& <�6
 \G� 
� :
_ <�6
 0)�
. �� �
/& �&�6�
� N�5�  <) <�6
 0)�
. 
$6� >
��� <&


& 0	5L. ���F N+� <& ��� � <�6
 \G� 
�&
_ ��# �� �&�6�
� �� ��8��� >
�U <& .��# <�+�[� �
�,) s�R.
�  


. 0) ;6�+
� 
K= �& 
&�
& <�6
 0)�
. 
. ;	& O��  

  

) (�S�� �# ) ���L@ �.��&1  �010(  

.�#
& � ����
� ��
	� H	E� <& �
�,) ���. 
. ;	& @6
A. 
K= �
. ;	& �
�,) @	# �6 � 
.�,. �� �
�,) <6���  

  

) ���L@ ��dC !U-���1  �010(  

� �U
� �
	� ������ ;#�` � 
��F ��
�,) 
� ����� �Y�& �
I& ��8 :�V �!GV <�	+� <& <) �
�,) WK+ Nv��[

.��# �� Nv��[� �8�	�  

.�8� �� O��� �
 �
. 0) ;6�+
� 
K= 
. ;	& Nv��[�  

  

�
 4GL# �,�� Y.G�0 � ��UL0  

���_� ��6�+
� ��8
		�%� !%�
� 
v� 
� <& ZG) �(��,& <,	V � �
�,) ����)  
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 � Y.G�0) ���L@ ��F� ��UL010  �010 - (  

 ���� �
G� ��6
L. H6��. Z6 !6�
&�,& ��
�� �R�%A� ��6�+
� ��8 �
� ��
�,) ���� �� �R�%A� s����BEHI  ��

.�#�& @+�,� ����.  

 :3�u� O��,� <& <& N�5� �,,) �� ��	` ;6�+
� ��k�� O��� 
� � �$%58F <& ���,�5V N�� <& �+
 ��8 �
�,)

��8 �
�,) .�,# � �� <+��  

 !6� 
�<L��  O�
) <��_� �& (��= WE�/� �
�� 
�) �
) 0	v,. �
�,) ���� ��
& ��6�+
� H_�R. Z6 O��. �� ��,&

 �. O�
) 0) �610  ���� �
G� �� �
G�BEHI   

  

) ���L@ ��F� 4GL# �,��1  �010 (  


�,) WK+ ��
 
& X�_ b�L� ��(6� B��& �,���. �� |�= \G� 
� �8 <6k <& �
�� ���� ��,& <L�� 
�� �9E ����# �

 ���a �. (
` JKL�) 
` �
�,) <L�� �� 
.k�& 
� ��/=10 �
G� H) <& ��,& <L�� !	,V <& N+� ! G� ���� �
G� 

 ��	%�� �6BEHI .��# <��_� 

 

Y@ �G� �. ���� $���E !CG#  

 3�� 
�%=�+ <& <��. �& <�a
� !6� 
�BEHI  N+� <& � ��# �
	� ������ ����� 3�� !6� ��
& ��# X6
�. i=�# �

 s�R.
� H��# 3�� !6� 
� �8
%��
�` �� Z6 
8 ��
& <) WK+ ;# <& <��. �& � ��
) �
�9� ��� 3�� 
� �
 ���F

X6
�. �
�,) WK+ ���[� ���� s�� � �[K+ Nv��[� ��
�,) <6��� ��U
� <& <�6
 0)�
. �<�6
 \G� ��
�,)  ���#

.0	,) �� �8
�%)�� !6� �� ���) 
8 <& �8� S�
� <& ���Y�  

 �
	� ������ ��8
%��
�` �� ���) 
8 ��
& OF 
� <) �
	� �� >
�U 3�� !6� ��
& ��# 0	v,. 3��� \�� 
�) !6�

# !6� 
� ��# �
	� ������ ��8
%��
�` �� ���) 
8 !%�
� 
�
Y >
�U 
� <) ��# !		�. ���� ���& Z6 ��# ;

 JG� �& N6�"� 
� .��& �8��= �
�,) ;6�+
� 
� 
%��
�` OF �
�9�
	y~. O�I	� ��,8� O��� ���F N+�& ��� �WK+

 N+�& �6�"� �
G� �6 
� +� 3�.�. � ��# JG� 08 �& ����� ���# �
	� ������ 
%��
�` 
8 �� ���F N+�& ����� O�
)

 3�� \�� �
�,) ;6�+
� >�# ��,8� O��� <) �6F ��BEHI 3���) ��& �8��=2   .(  
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T�GS2. �;BM nM�  �dM Q.�C�- ���L@ (BEHI) �O5C��)1996( 

$�,+�� ���M��� ���L@ Q.�C�- �dM �
�&��%�� 4��L
�� 

H) ��	%��  N1�Ra

(%)�[K+ 

�
�,) <6���  

(<�
�) 

 0)�
.

(%)<�6
 

 \G�

 s�R.
�/<�6


�
�,) 

 s�R.
�

 s�R.
�/�
�,)

��E��E �&� 

 <L��;6�+
� 
K= ��,& 

��
�M

��
� 

��
�L

@ 
Q

.�C
�-

 Y
�"

��%



 

 100 -80 20 -0 100 -80 1 – 9/0 1/1 -1   
��L� 
0) ��	= 

5/9 -5 9/1 -1 9/1 -1 9/1 -1 9/1 -1 9/1 -1   i=�# 

 79 -55 60 -21 79 -55 5/0 -89/0 19/1 -11/1   
��L� 
0) 

5/19 -10 9/3 -2 9/3 -2 9/3 -2 9/3 -2 9/3 -2 i=�# 

 54 -30 80 -61 54 -30 49/0 -3/0 5/1 -2/1   
��L� 
g+�%� 

5/29 -20 9/5 -4 9/5 -4 9/5 -4 9/5 -4 9/5 -4 i=�# 

 29 -15 90 -81 29 -15 29/0 -15/0 2 -6/1   
��L� 
��6� 

5/39 -30 9/7 -6 9/7 -6 9/7 -6 9/7 -6 9/7 -6 i=�# 

 14 -10 119 -91 14 -5 14/0 -05/0 8/2 -1/2   
��L� 
��6� ��	= 

45 -40 9 -8 9 -8 9 -8 9 -8 9 -8 i=�# 

 10< <119 5< 05/0< <8/2   
��L� 
�6�# 

50 -46 10 10 10 10 10 i=�# 

 
4���E Y���0  

o��6
�� H	�[.1 (ANOVA) 2 e�%,%+� 
�v,� <& �%� !	& >��R. ��
��F �
�� �,�� 3�� 
� ��6�+
� ��8
	BEHI 

 
�I�� �
� 
� ��# iA�� ���& <+ !	&Spss  �.
/�) N�
� 
�
Y ���R%+� �
��1392.(  

  

^.�%�:  

 3�� 
�BEHI  ��8�$�6���F � ����	� �
��
& <�L� ��
/& �&�6�
� \6
� �� 
		�%� !6�,V !%�
� 
v� 
� �&

��
� !		�. ;6�+
� <& N�5� �8 �
�,) N	+�5a ��# �� Sz. �&�6�
� ��8 N�5� !	,rG8 )H #7( 
�� O�G8 .

3�� !6� �# �
�#� <) )!$+�
 g+�.2001 
� .N+� ��# ���R%+� <��=��
 �
�,) ;6�+
� �
� �
	� ������ ��
& (

 ;6�+
� 
K= !		�. i=�# �� ;6�+
� <& N�5� O�LE�� <��=��
 �
�,) ;6�+
� 
K= i	A�. N"� <�E�K� !6�

 �
�,)BEHI  
�) !6� ��(�� ��
& .�6�
� ���R%+�3 �# :�A%�� O�LE�� �+ N+� k�& 
� ���&  ���& 
8 
� �2  �& JKL�

� �
�,) �� 
8 �� <	E�� �
	� ������ � �8 ���� �
�F JG� ox+ .�6�
� iA�� �+
%+� � ;6�+
� 
K= <& <��. 


 
86 .�# ��(�� ��# iA�� JKL� 
	�%� �&� s�R.
� ��
�,) s�R.
� H��# ����	� N#��
& 
� ��# �
	� ������ ��8

 �<�6
 0)�
. �<�6
 \G� ���E��E����#�& �� �[K+ Nv��[� � ��
�,) <63���)3 ��8 N�5� 
6��L� ox+  .(

 i=�# ��G,8�
 �� ���R%+� � ��# <�+�[� J��L� �V � N+�
 ��8 �
�,) �� ���)
8 ��
& 3�� 
� ��# X6
�.

 �
�,) ;6�+
� 
K= !		�.BEHI O�I	� �8
%��
�` >���	%�� JG� �& � !		�. �8
%��
�` �� ���) 
8 >���	%��  
K=

3���) �6�
� !		�. �
�,) ;6�+
�4 .( 

                                                      
1 BVKM 
2 Analysis of variance 
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YH 7�
�5	.��&E � ���G�� ��@ �4����# ��F�� �.F>0:  

  

T�GS3: 4�
��p%� 4��N �&�G�� �G  4��# f��,� ��F� ��+�d� ���M��� $�,+�� �# q�C� nM�  BEHI  

 !U-���

��dC (%) 

���L@ �.��& 

(�S��) 

�	.� �@��0 (%) �	.� g�� 

(�%�) 

 �#� h�:0�� ��+��+

(�%�) 

���L@ h�:0�� 

(�%�) f��,�  �&�# 

L  R  L R L R L R L R L R 
40 30 63 33 50 25 95 20 125 125 155 145 1 

1 
40 10 57 10 25 10 80 130 128 128 150 200 2 

40 50 73 58 30 50 20 120 118 118 85 190 3 
2 

10 30 11 17 5 25 30 10 62 62 100 50 4 

20 50 11 39 25 50 60 90 140 140 150 210 5 
3 

30  25 57 60 30 40 20 50 115 115 200 220 6 

R=  N+�
 �
�,)L = �V �
�,)  

  

 �� ���R%+� �& ox+H	�[.  o��6
��(ANOVA)  3�� 
� ���R%+� �
�� ��8
		�%� �
�9�
	y�. � �
�� �,�� O�I	� 

BEHI  ��	%�� <& <��. �& .��F N+� <&BEHI 3�� ���& �� ���F N+� <& ��� �  ;6�+
� 
v� �
�� JKL� �� 
8 
�

.N+� g+�%� �V �
�,) 
� � ���& ��6� N+�
 �
�,) 
� �
�,)  <��
) <& N�5� �V <��
) 
%�	& N���L� H6k� ��

.�#�& �� <��
) �� NG+ !6� �k�& �8�	� ;#�` � <�6
 0)�
. JKL� �� !6� 
� N+�
  
� N+�
 �
�,) ��� ���& 
�

6�+
� O�I	� JKL� �� 
8 � ��6� ;6�+
� 
K= 
�"V � <+ JKL� �V �
�,) 
� ��� ��8� �� O��� �
 g+�%� ;
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�#�& �� ��6� ��	=.  <�6
 0)�
. � �[K+ NK��[� O��&k�& I	� ���& !6� 
� N+�
 �
�,) 
%�	& N���L� H6k� ��

 H #)�#�& �� �V <��
) <& N�5�8.(   

  
YH 8����  �&�# �.F>0:2 �&�# O.� �� !C�� � sI ����@ �.��   

  

 ��	%�� <& <��. �& �
�,) ;6�+
� O�I	� N+�
 �
�,) 
� 3�� JKL� 
� �
�� 
�
Y <_�a N+� !	6�` 
� <) ��+ ���& 
�

BEHI  � ��6� �&� � @	# ;8�) <& <��. �& OF ��� JKL� 
� � �#�& �� g+�%� �V �
�,) 
� � ��6� �8�	� ;#�`

 
%��
�` !		�. N"� <���� 
� .N+� ��6� ��	= ;6�+
� O�I	� �8 �
�,) 
� <�6
 � �[K+ Nv��[� ���� � X	�_

 3�� 
� �� �
�,) ;6�+
� 
� 
�9�
	y�.BEHI  o��6
�� H	�[. �� O�LE�� <��=��
 
�(ANOVA)  � �# ���R%+�

 O�I	� <) ��� O��� n6�%�(F) &� � @	# �
�9�
	y�. �6 ��&� �@	# ��8  
%��
�` � N+� ���& 
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Abstract  
Rivers provide water and energy for nature and humans. Thus, water supply is the most important economic role 
of rivers. The process of erosion sediment transportation is one of the most important hydrodynamic processes 
which affect a lot of hydraulic systems such as basins, rivers, coasts and harbors, dams, bridges, farms, and 
construction facilities. Taleghan River is a major river located on the south hillside of Alborz. The river has 
dynamic behavior affected by various factors including geology, gradient, land use, hydraulic flow condition, 
and morphological behavior. Analyzing the stability of Taleghan river bank using mathematical and statistical 
models and comparing its results with field observations is the aim of this research. Therefore, to achieve this 
aim BEHI model and statistical one-way analysis of variance (ANOVA) is used and then compared with field 
and visual observations. The results concerning scoring show moderate to high danger of riverbank erosion in 
upstream sections and high to very high danger of riverbank erosion in downstream sections. According to the 
results of one-way analysis of variance (ANOVA), the effects of gradient and discharge have been more than the 
other parameters. In this analysis, the meaningful parameters consist of mean depth; bank full, riverbank high, 
discharge, and gradient. According to the results, erodible edges were identified.  

 
Keywords: Riverbank erosion, BEHI model, one-way analysis of variance, Taleghan river. 
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