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	��	 %FL�  E �	 G�+ J -* � � >� �� , �	 ) M
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� � Y��U0� 
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, ?� `�� � p+� P -+�2� �	 � K�

  ��"4� ( � k+�0� 6�L0�� ;�
O (�! .�� �4 '� 6�� ?� `�� � 6���J .���  � "��HEC-RAS  �
0� :+�4 pR�C �	

)ASCII � ?� (?����Arc/GIS  ?
2O @+�<� � ���	 �� >��� 
�E � 
�E  -+�2� �	 .-�� H�S� K+� �	 c)0�� -�!

H�S�Arc/GIS  ���	 
��� ?� ��04 ��� bF� �
��� �+�2� k+�0� @+�<� G�&��  � d<* MB�U,�� Mc)0�� -�!��� 
�E

�� ;E� 4 �� ����� -�	 �� ?FL�  E �	 >� -* �  �	 ����� bF� M"�� @E�_O K+� ���+�O ?)� � �	 .	���


 ����  
�E �P������	 �	 c)0�� � 
�E �!- .�� ?#��S� 	�'0�  

  

��+�,4�
 q�" � Y�*�$  

 ���,�TIN �,N �  �" 4���� 4�
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 ?+QTIN  
�
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�L� �� �	�U0���4� !�O�, ? 1:1000  �� �	�U0�� �GPS �+	��� �	  K03���� � x�#F�� K�
m<E M���� :<* ?� 
�E

?�L� ����E��  +�Z, 
��  � 	�J�� 
�E  
�ETM  ?� �� n��� M?LF
�TIN ?�L� �� ���� -�	 ?�  M���C� 
�E

-�	 �  08� -�� �	�C �0� z * ?�) �� ?��3	�� A� $� ����� 
�E H�400 ?�#� ���3 ?� M( 0�  � �
� 
���

?+Q 	��+� � Y�L�LS, (���� 
� � �#��
� %J �  .-�� 
�'� 
�E��� ?+Q  c)0�� 
�E:��� ���
� ?+Q  -��� 
�E

}\ � -��� M
"� � �� )�� ?+Q MG�+ J 
"� � H3 ?+Q M}\ � � �P * %$�L� .���� ���C�  

 

  
cE�2: $�V�V� �rH��3 �E�� �	*3�)TIN (�6�"  ��?���)�^� 

 

���� �" �"� � GH�3�� 4�"6 W,�e I���$ _����  	M6�" 4�
  

�	��� � b�SZ, �� �'�  
�����	  
�E=SR  {����?  
����08+� �	 M?�Q��  
�E ���	 �� ��	 K��', 
� � M =� 	���

%+��, K�� �� c)0�� -�!���  
�E Mc)0�� 
����%+��, � �I0� �	 6�� � ��R  
� � ( � �� �	�U0�� �� �  #,� E ���08+�

��"4�Easyfit p��
� G��
* ?�  -�!��� ���	 �� ��	 � >��0�� %+��, K+ ,2 M5 M10 M25 M50 � 100  Y��^ ?� ?R��

6��J )1( .�� K��',  
� � G��� D�� ?� q
���� p+ P K��', �� :^�� k+�0�7  ?� �	 � ��� ?04 !  =� �	 ����

 � �)^� 6���� @�����
�  
�E 6��J Y��^ ?� }\ � -���)2( -��.  

 D�@C1"� :� ���� �
4 � �� _����  	M�",��5�! 
������@4 ��$��
  

 	M�" ���� 2 5 10 25 50 100 200 500 

(��3�l �" W�E� ���)�"� 667/50 775/78 714/98 22/125 84/145 15/167 29/189 95/219 
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 D�@C2��*� :,� �e,W �"64 3���GH)n (e�� T��*�� �� �" _����4 O ��	F �3�A������  
T^*� �����  >�� ca�>  ��;� D�3�O  uF ca�>  T^*� �����   >�� ca�>  ��;� D�3�O  uF ca�>  

1  0585/0  05/0 0392/0 31 04/0 05/0 0331/0 

2 0585/0  05/0 0392/0 32 042/0 05/0 035/0 

3 0585/0  05/0 0392/0 33 0399/0 05/0 0398/0 

4 0584/0 05/0 0391/0 34 0397/0 05/0 0396/0 

5 0584/0 05/0 0391/0 35 0398/0 05/0 0399/0 

6 0583/0 05/0 039/0 36 0397/0 05/0 0396/0 

7 0583/0 05/0 039/0 37 0399/0 05/0 0395/0 

8 0583/0 05/0 039/0 38 0396/0 05/0 0398/0 

9 0582/0 05/0 0393/0 39 0397/0 05/0 0396/0 

10 0582/0 05/0 0393/0 40 0395/0 05/0 0394/0 

11 0581/0 05/0 0394/0 41 0394/0 05/0 083/0 

12 0581/0 05/0 0394/0 42 0394/0 05/0 08/0 

13 0399/0 05/0 0393/0 43 0392/0 05/0 072/0 

14 0399/0 05/0 0393/0 44 0395/0 05/0 066/0 

15 0399/0 05/0 0393/0 45 0391/0 05/0 067/0 

16 0398/0 05/0 0392/0 46 0393/0 05/0 065/0 

17 0398/0 05/0 0392/0 47 0393/0 05/0 063/0 

18 0398/0 05/0 0392/0 48 0391/0 05/0 062/0 

19 0396/0 05/0 0391/0 49 0394/0 05/0 061/0 

20 0396/0 05/0 0391/0 50 0394/0 05/0 068/0 

21 0397/0 05/0 0392/0 51 0384/0 05/0 0396/0 

22 0396/0 05/0 0392/0 52 0383/0 05/0 0395/0 

23 0398/0 05/0 0393/0 53 0384/0 05/0 0395/0 
24 0396/0 05/0 0392/0 54 0384/0 05/0 0395/0 
25 041/0 05/0 0331/0 55 0384/0 05/0 0395/0 
26 04/0 05/0 033/0 56 0382/0 05/0 0392/0 

27 042/0 05/0 0332/0 57 0382/0 05/0 0392/0 
28 041/0 05/0 0333/0 58 0385/0 05/0 0398/0 
29 042/0 05/0 0334/0 59 0381/0 05/0 0398/0 
30 043/0 05/0 0335/0 60 0381/0 05/0 0372/0 

  

�e��� 4�"��O I���$ 

 6�� 
��	"���� � %,� � M�2)�
J G����� �P��� 
 ���� ?�L� �� �	�U0�� �� �P��� 
 ���� ?+Q1386  .�� K��',

):&�3( ) 6��J � ?'R�F� 	��� ��� �P��� 
 ���� ?�L�3 G��� �� ?'R�F� 	��� ���� �	 �P��� 
 ���� bF� (

�� .�E	  
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 D�@C3�"��O ]^> :4 ��)�^� ��?� �6�" ��  

 B��
 ����  (��0&E)bF�  

:�
J 3/57 

�*��� �P��� 64/12 

��� 4/37 

:�
J 58/1 


��&03�	 1/20 

���&8� 24/4 

  
cE�3: 4�"��O ��)�^� ��?� �6�" �e��� 

���� 6� c;�a k,��3  �� 46�>HEC-RAS  

?+Q �� ?)^�� Y�*�$� 6���� ��  
�E �� c)0��Arc GIS  ?�HEC- RAS   +�� G	�<� 	��� �� �  =� 	��� Y�*�$�

���	 �� ��	 �
��� � 
�E -�!  � 
 �� p+� P Mc)0��G�+ J 
� � H+� �   E �	 ?� 	�� �E��3 �	�C 6�� K+� %FL�

���	 
��� ?� >� bF� (�C� � 
�E  -* � %+��, MG� H��0� p�� M?'R�F� 	��� ���� �R�$ :�4� O Mc)0�� -�!

 ��3 H�S� � bF� M>� ��� S� d<* MG�+ J G�+ J ;+|� B�� � 	� 4 	�* MK������ d<* M�&�R����E B�'� M���

:�� [�F� � c)0�� %$�L� �	  �	 ���
E ?�R�� Y�*�$� K���, ?� ?J�, �� .	�<� a� �0�� �� 
 �!GIS 	 ���� M

 p�� ,HEC-RAS  �GIS -�	 -+ +�� �	 �+Q�� -�)��C  @�� K+� k+�0� ?� ?0��	 �� ?P�� �	 ����� 
�E

,��)���<�)� ?)<J �� G�LLS�  +�� k+�0� �� d�LS2007 M( � 
��Uh
��2�)2010( �  )G�!�E1997.	��	 -L��F� ( 

 �	 >��� ?
2O����  -��8� 
���	 ?'R�F� 	���28/58  �h�� � 
������ �P��� ?� -��8� K+ 0��� ?� �	�� ��0&E

.	��	 ��Z03� ):&� �	4 ( ?'R�F� 	��� ���� �	 �P * %$�L� :S�� :&� 
�E )5) � (6 ( ���<� �P * %FL�11 

� ?��<� G��
* ?� �� -�!��� ���	 �	 ?'R�F� 	��� ���� �R�$ :�4� O �� G��� �� c)0�� 
�E E.	
 :&� K�
m<E .�

)7 ( >� bF� :�4� O) :&� �8?
2O (  
�E :�� -�!��� ���	 
� �  �! �� G��� �� c)0�� 
�E E	
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�
��Q�<'� >  -�!��� ���	 �� ?��3	��  08� ;+ � K��',25 ��  =� 	��� ?R��  ?� ?J�, �� ��� ����

?
2O ?LF
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cE�4c�� :  �e�� T��*� ��)�^� ��?� �6�" �� ����Arc/GIS  
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cE� 6 	M6�" ���� �� ��)�^� ��?� �6�" �)?� c�+��
 : _���� 4�
  

  

  
 cE�7��)�^� ��?� �6�" �� JL ]^> c�+��
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JL  a�!� �5�+�M  

��	 G	�<� 	��� ?� ?J�, �� ?� 	�	 G��� k+�0�  
�E ��"4� ( � �+����, � ���  E 
� � ?��!��JHEC-RAS  ?#��S� �	

���� ��0���O :S� �	 (�! ?� (�! D�� ?� >� bF� :�4� O  
�E?�#� �0��	 ?� M>� bF8<E  
���-�� ��� .

  0!�"� >��� ��	 ?\  E ?� -�� �'�#$���� -#8� M-�� ;2� ?m�� �R� M-4� �E��3 >�  +� ?� 
 0��� bF� M

G�"�� � Y�*�$� K+� ?� � \ M-�� ?���� D��� ��  �P��� �	 Y� ��I, K+� �� ?��� � �	 �
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"+�  
�E �0+ +��



  

  

  

  

25   --------------------------------------  �,-� .,'/ 0 �12�3 � 4.� 5� ���6%0� �'�7��.�8	...  

 

���� %C�� ���E�� � ��U� ���8� ?��3	�� ?���� �P��� .:&� �	8  
 �! :�� �	��S�2  �,100  �	�	 G��� ?R��

.-�� ���  

JL  ��> � Y��  

D�� K+� �� ?� ��+�0�  �+	 �� ?
2O 
� 
�:^�� �� ?+Q M	��  
�E 6�)�  E 
� � -* � � d<* ?� `�� � �,�*�$�

-��  =� 	��� ?LF
� �� .Y��^ �"�� ��$ ?� �2�� (���  E �	 Y�#��S� ?� �+�E 6�)� ������ ��   ���� H��, M	 �!

 -+�2� �	 � -�� ��� ?04 !  =� �	  0� f+ �2R�)� K+� 	�'�� [ $ K+� �	 ?� -�� c+ ', :��C ?+Q Y��^ ?� ;E

FL�?  
� ?+Q ;E �TIN  
�E��"4� ( � �	 >� -* � M>��� ?
2O �� ?FL�  E �	GIS -�� :�)S, � @+�<� :��C.   

��3,�H2
 6� c;�a k c�> 4@H"  

 �� M���� �� n��� �J� 3 �	�	 � k+�0� �� ?� ��F��<E@+�"4� M-�!��� ���	   bF� ?04�+ @+�"4� >� -* �

%��� ��� �� 
 ,	 �! �� �� C :��  �j�, -S, �P .  :^�4 �� �	 ?)�� ?<�\ ?��3	�� �	 K�
m<E1000  �,1100 

 M
 0�2000  �,2100 -�!��� ���	 �	 :��  F3 z '� �	 �P��� -'�� 
 0�  
�E;�\ Y��U, c)0��  �� 
 �!

������ ;E .�,��^ �	 -�	 �	 ?�  
�E�� :^��4 �	 ���0 �,1000  M
 0�1500  �,2000   � 
 0�2100  �,3000 

?
��	 �	 p�� @E�� ��+��,  ��I, -)* ?� 
 0�  
�E?��3	�� ?� A ��  �E (�C� �	 �<�  ��I, �� � ��, bF� �� 

 �2J�, :��C  ��I, :��  F3 z '� �	 �P��� -'�� �	 M>����� x�U,� �04�. ?
2O �	  ?04 ! Y��^ :�� 
�
�

 �	 :��  �j�, -S, ?� �U)0�� �P��� bF�-�!��� ���	 )6��J �	 -�� ?04 ! Y��^ c)0�� 
�E4 ?���� (� � ?�

�� 6��J K+� �	 ��� ?���� 	��*� ?� ?J�, �� �� @+�"4� -�!��� ���	 ?\ E ?� -4 ! ?��0� G��,  ����� bF� ���+

�� ���O @+�"4�  �
� k+�0� �� d�LS,�� @�� K+� k+�0� ?� �E���)* u�� G���&<E �)2015<E � K��� M( G���&

)2013(M ) �	�� �)�)32003 .	��	 -L��F� ( -'�� ?� �*��� �P��� ?� `�� � ����� bF� K+ 0��� K�
m<E24/6 

�� ��0&E  -'�� �� ���&8� �P��� G� �� �'� �. ����94/3  �)�
J M��0&E92/2  �h�� � ��0&E8/0 �� ��0&E .���� 

?
2O  
�E:��   �!:�� bF� � �F� 	� � ���� �	 
 �!?'R  a� �0���:&� �	 ?� �  
�E)8 � ( )9 ?���� (��� ���.  

 
D�@C4 :c�> ]^>  	M6�" ���� 4�6� �" 4��M ��)�^� ��?� �6�" �� _���� 4�
  

� ���	 -�! 2  5 10 25 50 100 

(��0&E)bF� 02/2  4/4 43/9 49/13 25/16 98/19 
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cE�8�H2
 �	*3 : @H"4 >�c  	M6�" ���� �" �
4 _����  

  
cE� 9  	M6�" ���� �" c�> 4@H" �H2
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����3 4��M 

:��� M>� G�+ J H3 ?)<J �� ?��3	�� ���
E Y�*�$� ?�2,  
�E Y�*�$� � q
���� p+ P K��', M-��� � }\

 %$�L� ?� `�� ��P * 
	�+� -C� �4� !�O�, ?�L� 
�� �� �� �,��^ �	 	 �!  ?�C�SR� �� �	�U0�� �� ?�HEC-

GeoRAS �0��� ?� �� 	�	 (���� �+Q�� -C	 �  -* � �� �� ��� K+� G��, . ?� 
���� �2
, ?� D�� K+� �� �	�U0�� ��

 ?��� � 
� J� 
� � ?��3	�� �� �P * %$�L� -��	 �HEC-RAS �� ���� 	��� �P * %$�L� 	��', ?&)� M-8�� 

�� L� �� �	�U0�� �� G��,	�	 s�L,�� �� ��"4� ( � Y�#��S� -C	 � 	 � ?�2,  0��� ���8� 	��', ?� G�O ?� . "���� ����

?<�\  �	 ?)��?LF
� ?
��	 	�+� p�� e�SR ?� � ?0��	 G�+ J ���08E��  
�E �P��� �� ���F� M?��3	�� ?� A ��

 -�!��� ���	 �� :�
J � ���&8� � �h�� � �*���5 F3 z '� �	 �'� ?� 6���� C ����� G�+ J G�� >�C h   

�� 	 �! .-�!��� ���	 �� :��  F3 ?
2O K+� ��
�  
�EG��� c)0�� ��  -�!��� ���	 ?\  E ?� �E	  =��� 
 ,Q��

	 �! �� C %��� bF� �� C :��  �j�, -S, �P��� �� 
 , �� 	 �! . 6�� ?� `�� � k+�0�HEC-RAS  �+����,  � -RQ	

 -�'P� K��', �	 6��-�� ?0��	 ?'R�F� 	��� ���� �	 G�+ J f�R����E .  

 ?� ?J�, ��k+�0� d�LS,M ����	 �� C >���  �j�, -S, �P���  +�� ��  0��� ?��3	�� ��
� �P���.  ?<�\ ?��3	�� �	 K�
m<E

  :^�4 �� �	 ?)��1000  �,1100  M
 0�2000  �,2100  ���	 �	 :��  F3 z '� �	 �P��� -'�� 
 0�

-�!���  
�E������ ;E �� 
 ��<�\ Y��U, c)0�� .�,��^ �	 -�	 �	 ?�  
�E�� :^��4 �	 ���0  �,1000  M
 0�

1500  �,2000   � 
 0�2100  �,3000 ?
��	 �	 p�� @E�� ��+��,  ��I, -)* ?� 
 0�  
�E ?� A ��

?��3	��  �E (�C� �	 �<�  ��I, �� � ��, '� �	 �P��� -'�� �	 M>��� bF� ��  �2J�, :��C  ��I, :��  F3 z

�<� x�U,� �04�.  

 

T"�H�  

���� ����0��M ) ?�F* ��� ��1391(M ?'��,  �8� �	 -8+� H�S� 
	 #E�� ���+��� �0+ +�� ��"�� 
 �!��� ?�  M	 #E�� ?��
)Z4 M���+�O

-8�� 6�� � ���<� M;&+62 n^ M18-12 .  

 �,��
C?R� Y"*M ��� 
��U^ M ;�E� �� �+��J �0�2�M �+��Z
�G :�*�<�� )1393M(?
2O  
�
� 6�� d�U), �� �	�U0�� �� 
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Abstract  
Flood is defined as “streamflow with high discharge which spreads temporary on the lands nearby the main 
river” and consequently there will be some risks. Due to proper conditions, most of the economic and social 
activities take place in these areas. Therefore, it is important to determine flood zonation due to flood discharge 
with different return periods in these areas. In this regard, the Cheshmehkileh River located in Tonekabon 
Township has vast river boundary zones and most of the economic and social activities are carried out in its 
neighborhood, which is susceptible to flood hazard according to flood conditions and occurred floods. The cross 
sections were derived using the digital elevation model (DEM) with scale of 1:1000 in Arc/GIS environment and 
HEC-GeoRAS extension and the obtained outputs were entered into HEC-RAS hydraulic software. Manning 
roughness coefficients and flood discharge with five return periods of 2, 5, 10, 25, 50 and 100-year were entered 
into HEC-RAS model and water surface profile was computed  in flow path and flood zonation for different 
return periods was derived using the HEC-RAS output information through geographical information system. 
The obtained results showed that the longer the return period, the wider the surface affected by flood. Also, the 
highest flood area is related to agricultural land use with an area of 6.24 ha and after residential land uses with an 
area of 3.94 ha, forest with an area of 2.9 ha and orchard of an area of 0.8 ha were located at the following ranks.  
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