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B1 18/39 05/7  58/718 31/3 13/0  

B2 45/32 77/9  30/1647 10/3  22/0  

B3 35/29 10/6  46/636 72/2  20/0  

B4 89/17 20/16  37/1707 79/2  08/0  

B5 90/10 12/4  96/410 73/2  16/0  

B6 55/5 47/6  41/549 10/2  12/0  

IB1 50/22 33/2  18/126 16/4  25/0  

IB2 50/14 25/4  73/623 53/2  32/0  

IB3 12/12 44/5  12/408 81/2  14/0  

IB4 80/7 54/6  67/315 91/2  08/0  

IB5 88/3 20/5  21/519 29/1  12/0  

IB6 24/4 11/2  04/197 07/1  43/0  
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1- Wanielista 
2- Hawkins 
3- Chatterjee 

4 - Mockus 
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1- Mean Absolute Error 
2- Root Mean Squared Error 
3- Kripich 
4- California 
5- Kolmogorov – Smirnov 
6- Anderson - Darling 
7- Chi – Square 
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�� 4����� � )* )[47* ��� ��� 4�� ������ &�� �+ .++4= X��� M��� 4� &�#�$% ��!�" ���  	�3 ��� 	�3  	���

F% ��� 4�� �0��Y* WR�) � (�Z�+ �� ���  �0 )-�4� s�� )�+ �+ �3� ��� 4�� �0��Y* WR�)  s�� )�+ �+ �3

�� (L<� � �� 	��� �� ���  �0 )-�4� ) ;���� �� �+�J��� �� /�54511) � (12������ ( (��) ��+4= 	��� &�*�" ���4 

 �(���2$3 �2010 �(��JPF � )3�� �4�� D1384.(  

)11(  100F%
,

,All peak, ×
−

= −

Allpeak

SubAllpeak

Q

QQ
  

)12(  
Sub

SubAllpeak

A

QQ −−
= ,All peak,

�  

(" �+ �0 ��3 Qpeak,All �(����F 4� /72*4�*) ���  �0 )-�4� s�� )�+ �Qpeak,All-Sub ���  �0 )-�4� s�� )�+ �

 � (����F 4� /72*4�*) 4d� +��* ��� 4�� 	�R�*ASub � ��* ���� 4�� )* (k�4* 4�*�U�0) 4d� +��* .����  

  

��?*c l�< � 

 �� ���  G�* ) �48 �� �7�12  � ��� 4��7  �� 
��� ����5 �.�JU5 :!� �+ ��� ����N* 	�34�*���� +��� � ����

�+�+ �)������� � ������  	�4� ������ � 
��� ��� ��F 	�39  �+ .��+4= �4-� G�* � ��� G�* +��� 4r���* +�����

                                                      
1- Pilgrim 
2- Pilgrim & Cordery 
3- World Meteorological Organization (WMO) 
4- Wan Nor Azmin 
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�3 k��5 �� 4��^5 (�*� � )�N�* ���$� 4�*���� �*�+�:� O - 	�4� T�U25��6  � ����� 4�+�P* �0 �� ���R� +�����

 ��� ���R� 4�+�P* &�6���*6 ) G��- �+ 4�*���� �+ &�� +�����2.��� ��� �+��" (  

  

 @�6C2: �
Om, ���! � �A�A� ����� ������3 �6� 
A
B< �*��'� G
[?�
� � 

&�� �*��'�  

�7*hI&��6
� P��6J��  


&�� �*��'�  �'� G
[?�
��6� 
A
B< �*�  

�A�A� �����  (
'
9�) �
Om, ���!  �A�A� �����  (
'
9�) �
Om, ���!  

B1 70/79 88/37  25/79  90/37  

B2  83/85  11/44  28/85  17/44  

B3  00/74  17/46  03/74  22/46  

B4  65/74  87/126  23/74  92/126  

B5  83/76  07/51  30/76  11/51  

B6  90/78  39/96  32/78  43/96  

IB1  00/74  39/24  04/74  44/24  

IB2  40/74  69/48  16/74  74/48  

IB3  44/73  58/66  17/73  63/66  

IB4  28/76  71/88  12/76  75/88  

IB5  85/84  85/79  30/84  88/79  

IB6  43/86  03/35  17/86  07/35  

  

 4�+�P* &�6���*	�34�*����  �4-� 46�+ +����� �� 	�4� G�* � ��� G�* +��� )S������%� �U 4* �+ ��� )S����

O�4=����3 .��Z �� )S������%� �U 4* �+ G�* 	�4-� {���� .�� ���� � )5��3�Y* (��4- 	�3  �+ ��� 	���

�2� ) 	�32) �5 (4.��� ��� �h��� (  

  

  
 K7�2

�� � �,�6��H� ��*�C L��Q��6
� : �6� P!�E  n�I� G
9I�V :
	<= �!IJ09/02/1382  
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 K7�3

�� � �,�6��H� ��*�C L��Q��6
� :  n�I� G
9I�V :
	<= �!IJ �6� P!�E05/07/1390  

  

  

 G�* )������ 	�4�HEC-HMS ���� �+ X��� �� )S������%� �U 4* �+ (��4- O�4=����3 	��� :� )������ 	�3 -

(" {���� �0 ��� ��� �+�J��� �<� &�6���* k�4* �Y�� � �<� wU<* &�6���* �T�U25�� ) G��- �+ �33 ��� �+��" (

.���  

  

  
 K7�4

�� � �,�6��H� ��*�C L��Q��6
� :  n�I� G
9I�V :
	<= �!IJ �6� P!�E25/01/1391  
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 @�6C3`O�� �*��'� : @6� �<�*!�� P��  �7*hI&��6
�HEC-HMS ��AE����V� 
�J�� ��  

��6*��  
`O�� �<�*!�� P��  

D?-d
�7,�E  (

?�f �< k�7����) �gO p�g� G
[?�
� (

?�f �< k�7����) �gO G
[?�
� Z<�� 
H*�  

09/02/1382 80/0  2/0 4/0  

05/07/1390  69/0  5/0  8/0  

25/01/1391  40/0  6/0  2/1  

G
[?�
�  63/0  43/0  8/0  

  

O�4=����3 	4,� )������ ���� � )5��3�Y* 	�3 (�Y� )S������%� � �4-� �U 4* �+ ��� 	���  G�* ��U��# ���3+

���� �+ X��� �� �-�5 �� � �+�� (��4- O�4=����3 	���  �0 )S������%� �U 4* �+ ��� ����N* )������ 	�3

(" &�6���*  	�4� �33 :� 	�4� /�545 �� +����� -��* �T�U25�� �� 4��4� �<� &�6���* k�4* �Y�� � �<� wU<* &�6�

63/0 �43/0  �8/0 )* )* ����  G�* �0 �[4= �S��� (��5HEC-HMS ���� )�����5  �+ (��4- O�4=����3 	���

) W�-�� � ���5����3 ��Y0 �� s��� �+ ��,� &�� �+ .+��+ �� &�#�$% ��!�" ��� 2013 (���2$3 � .�C$� �(

)2015e6� �(  4�=)2015 ���+ �+ � (��Y0 )J<,* ��� ) (���2$3 � �+��1389��3� �( ) (���2$3 � �+��1393 � (

) (���2$3 � 	�$ �4�*�1394���� �+ �� ��0v* G�* )�����5 (  ��4# ����5 +��* TU�!* 	�3��!�" �+ (��4- 	���

�+�+ .���  

) �2�5 O�4=����3 ((��4- ���� )-�4� �Y=��� ���+ �� ��%�� :� z48 
��� 	�4� ��� 	���  	�32 �5 �10 �

25 �50  �100 )* G�� .����  

  

  
 K7�5

�� ��*�C L��Q��6
� : (HQ!�< ���� �� 
�V�E D� ]�� 1��< �6� P!�E G
9I�V :
	<= �!IJ d��	� P��  
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���� )-�4� (��4- O�4=����3  z48 
��� 	�4� ��� 	���25 �� ��!�" ���  )2�\������3 	�3� �� �� c� 43 ��

) �2� �+ &�#�$%6 ��� �h��� (.���  

  

      

      

      

      
 K7�6

�� ��*�C L��Q��6
� : G
9I�V :
	<= �!IJ �7*hI&��6
� P��6J�� !� _* �� �6� P!�E  

  

��  �0��Y* WR� &��75 ��d�*��� 4�� 	�3  c� �� c� Ov  
�� �� �)-�4� (��4- �+ &�#�$% ��!�" ��� 

��� 4��  G�* ��� 43 �+ �3HEC-HMS ) �2� .�� �4-�7O�4=����3 �� |��4* (  (��� ���  �0 )-�4� (��4- 	�3

��� 4�� �� c� 43 4�F�5 (�Y� �0 ��� &�#�$% ��!�" ���  	�3 ��� 4�� �� V��0 43 Ov  4�F�5 ���3+  �2� �+ �3

3)* ���  �0 )-�4� (��4- O�4=���� .����  
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 K7�7 G
9I�V :
	<= �!IJ K; �C��O ��*�C L��Q��6
� :�!IJ�*! !� _* �� L2J �< ��  

  

) �2� �� �-�5 ��7��� 4�� Ov  (  	�3B1 �B2 �B3 �B4  �IB2  	+��� WR� ���  )-�4� O�4=����3 �2� �+

 ��� 4�� (��* &�� �� �0 ����+B2  s�� )�+ ��7/57  ��� WS  � ����F 4� /72*4�*4/570  ��� 4�� � /72*4�* ���3

B1  s�� )�+ ��18 /72*4�*  ��� WS  � ����F 4�9/167 ��� 4d� �� /72* 4�* ���3 )* ������ �+ 	��� .�����  

������ �+ ������ 	 ��� 4�� 	���  X��� �+ �� �3F% �� ) G��- �+ (" |��4* {���� �0 �� �+�J���4 ��� �h��� (

.���  

  

 @�6C4`O�� �*��'� : K
E P�� �!IJ�*! P:
O G
9I�V :
	<= �!IJ P��  
�!IJ�*!   `O�� �*��'�F% 
�,�  `O�� P6A<F% `O�� �*��'�����  
�,� `O�� P6A<����  

B1 99/14  2 61/0  5 

B2 81/48  1 17/5  1 

B3 31/8  4 33/0  8 

B4 35/9  3 53/1  2 
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B5 08/2  8 25/0  9 

B6 23/2  6 19/1  3 

IB1 19/1  10 13/0  11 

IB2 75/4  5 78/0  4 

IB3 23/2  6 48/0  7 

IB4 19/1  10 15/0  10 

IB5 63/1  9 56/0  6 

IB6 00/0  12 00/0  12 

  

��5� {���� M��� 4� ��� X��� 	���  	���F% ������ �+ � ��* �*�% �2��� �� �-�5 �� � ��� 	���  	���

��� 4�� ��� 4�� �+��+ )���� :P� �3  	�3B2 �B1 �B4 �B3  �IB2 �� ��� �+ �� WR� &�4�Y�� /�545  	���

����+ :�� � ��* �0 ��� ��� 4�� 4��� �� ����P* �+ 	45  �0��Y* WR� &��75 �+ � ��* 4F� Ov  �� .����+ �3

� 4���� X��� �� �+�J��� �� �3������� � ��� 4�� 	��� ��� 4�� � ��[�� 4��_5 �3  	�3B2 �B4 �B6 �IB2  �B1 

�� :�� /�545 ��� �+ �� WR� &�45  X��� {���� M��� 4� .�����+ 	���F%  � ��* �2��� �� �-�5 �� �

��� 4��  	�3B1  �B2 ��� 4�� 4��� �� ����  ��� 4�� �� ���� )�� �+�� f�� �3B4 W3 � ��� 4�$0  {���� &��b

X���� ��� �+ ��� 4�� 	���  	�3B6  �IB2)* � ��� �0 �[4= �S��� (��5 ��� 4�� 	���  �� 4F��* �R�5 �3

)�  � )`��� 	4���0 �)[�4=����[ ���# �� )U*��% � �+��� 4d� +��* ��� 4�� � ��*  +��* ��� 4�� )��2* ��7#�*

��� ������� �+ ��� 4�� )-�4� (��4- )������� � 4d� ) (���2$3 � 	�Q" {���� �� �0 ��� ���+ 	���1387 � (

) (���2$3 � 	�$ �4�*�1394.��� ��$3 (  

W3 ��� �YP� &��b ��� 4�� 	���  ���  	�3��!�" ��5� M��� 4� &�#�$% X��� 	���  	�3F% �� = ��R5 �0 ��+4

) �2� �+8) � (9.��� ��� �h��� (  

  

  
 K7�8�6� : K
E �!IJ�*! P:
O 
�,� b�E� �< G
9I�V :
	<= �!IJ P��  `O�� P6A<F%  



  

  

  

  

105   --------------------------------------  -�� A��
 &B+@� (5 %��C A 6����� D��+�A�E& �F...  

 

  
 K7�9�6� : K
E �!IJ�*! P:
O 
�,� b�E� �< G
9I�V :
	<= �!IJ P�� `O�� P6A<����  

  

) �2� �� �-�5 ��8) � (9 M��� 4� (��7#�* ��� 4�� )��2* )* �3  )���* �$�# � ��+f�� �+ �0 +40 (��� (��5

��� .�� ) (���2$3 � 	�Q" {���� �� �0 �+�� f�� 	���1387) (���2$3 � �+��� )��$�U� � (1392 ����� c� �+ (

.���  

  


�
�? P�
Q  

��� &��75 O�3 �� 4`�  w�PN5  	������ 4�� 	�3 X��� ����N* � &�#�$% ��!�" 	�3 ���  ��� V�S�� 	���

 	�4� G�* 	�4-� �� �7� ������ &�� �+ .���9 
��� 4r���* +�����- �� G�* 	�34�*���� �������6  � ��� ���R� +�����

 	�4� ��� ���R� 	�34�*���� &�6���*3  )������ M��� 4� .��� ��� ��[4= 4d� �+ )S������%� �U 4* �+ 46�+ +�����

O�4=����3 	4,� Y* 	�3���� � )5��3� W3 � )S������%� � �4-� �U 4* �+ ��� 	��� X��� &��b  )������ 	�3

:�-)* �<� &�6���* k�4* �Y�� � �<� wU<* &�6���* �T�U25��  G�* �0 �[4= �S��� (��5HEC-HMS  )�����5

���� �� �*�+� �+ .+��+ �� &�#�$% ��!�" ���  �+ (��4- O�4=����3 	���  WR� &��75 ��d�*��� 4�� �0��Y*  �+ �3

��� 4�� c� �� c� Ov  �� G�* )-�4� (��4- X��� � �� �4-� �3 ��� 	�3  4F� �� �-�5 �� .��+4= +��"4� 	���

:�� ����  )-�4� O�4=����3 �2� �+ ��� 4�� Ov   �� |��4* )-�4� (��4- �+ �0��Y* WR� &�45

��� 4��  	�3B1  �B2 )* ��5� {���� M��� 4� .���� ����� X��� 	�  	���F% ��� 4��  	�3B2 �B1 �B4 �B3  �

IB2 W3 � X��� M��� 4� &��b� ��� 4��  	�3B2 �B4 �B6 �IB2  �B1 �� ��� �+ �� WR� &�4�Y�� /�545  	���

��5� �2��� �� �-�5 �� .����+ ��� 4�� 	��� X��� M��� 4� �3 ��� 	�3 )* ��� .��J�* 	���  �0 �[4= �S��� (��5

��� ��� 4�� 	��� W3 .���� 4d� +��* ��� 4�� � ��* �� 4F��* �R�5 �3 ��� 4�� )��2* ��7#�* &��b  ��� �3

(�Y�  f�� ���3+��� .�� (+�� )* I�$S* �+ &��4���� .��� �+�� ���  )���* �$�# � ��+f�� �+ 	���  (��5

��� 4�� �0 �J=  	�3B1 �B2  �B4 :�� ��� �+ �0��Y* WR� &�45 W3 .����+ �� &�#�$% ��!�" ���  	���  &��b
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��� ������� ��� 4�� 	��� ��0 �)[�4=����[ �� ��* �U$- �� )JU�!* �*��% �� �3 ��7#�* )�  � )`��� 	4�

.+��+ )6��� ��� 4�� )-�4� (��4- )������� � 4d� +��* ��� 4�� )��2*  

 ��4��* V��� �k*��- 	+�,�#� � )%�$�-� ;��4� �+ (" ��$3� � 4��� �3+ �+ �9�� I�#� �� �-�5 �� I�$S* �+

���  k*�- :�� � ��!�" 	�3 )* (���$� ��� k��#� )��� ��� &�� �+ .++4=G�* �� �+�J��� ��  � )2�\������3 	�3

��� 4�� �0��Y* WR� &��75 )* ����+ 	+��� :P� )-�4� (��4- �+ �0 )��3 ��� w8��* )������ �+ ����5  � ���

�*��4�  :3�0 .���� ��J* ��� G4��0 .��U$% 	��������� ��� 4�� �+ ��� (��4- 4���5 � ��� 	�3 )* ���  ����5

�� .����� :3�0 &$`�" ��v_5 �� ��� �� )� .+�� 4S�* )N<� ������ �� ���R� �+�J��� � )��*�4�� 	�3  

  

Z<�A�  
) G��4����% �	��U5 � D�`���$ ��� �)#+�Z D+�$N* �	�Q"1387�`� 4�� �0��Y* &��75 .(  WS  � s�� )�+ �+ t4H�- ��!�" 	�3

������ ��d�* �� ������ ��7��5 � ��[�4_- ��9�� G4��0 �+ 	���  ���$�12 XZ �212 -199. 

) ��6� �)�YU= � D�N�U* �����$N* DW��P����� �	�$ �4�*�1394 �� �+�J��� �� �9�� 4� 4F�* 	\���[��*�h\ 	�34�_�* �����  ��UN5 .(

 G�*HEC-HMS  ���$� �	\���[��*�h\����3 �((�RJZ� (���� �(�S��3 �$Yb�� :�7��<* +��*)3 XZ �42-21. 

 D�$N* �)3���4��) V�4R� �(��JPF �1384 .(������ ��� w8��* )��2* 	���  �+ ��� G4��0 � ��R* )��4-� .��U$% 	�4� 	��23�� ���

�`�  ��!�" 	�3 ���+ �)7��8 k���* � 	����Y0 V�U% �12 ���$� �2 XZ �138-128. 

[��7)  �+���)�� U� DV�R���P) ��+���6	� U% ���Q" DV�4R�)D $��� �) �{U�  �$N*)1394(�[ 
���= .) G�* +4���0 :HEC-HMS  �+

������ ���	 ������� ��� ���	 !�" ��� �� s40 �� ��+f��� ���R* � V�U%) !�"���+�	 ��(�4�  G��9�  ���$�28XZ � 56 -53. 

) )U% ��P-9� � D��7� �)����0 )��<U� D+��4[ ��+��� )��$�U�1392��� X��� ��!��� .( �+�J��� �� /���* 	��� 
��� G�* ��-

 ������HEC-HMS c��25 �  	�3GIS  �RS  G�� ���!�" ���  ��4��* �(�[4�- �� ���  :	+��* �7��<*)4 ���$� �8 XZ �105-90. 

) .&�*� ��+���U%1391 ��b ��`� V�*� ��6Y��+ .	+4���0 	\������3 G�Z� .(35 �928 .�  
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Abstract  
The focus of watershed management practices should be in the runoff control, flood prediction and 
determination of sub-watersheds contribution in producing flood with the aim of reduction its destructive losses. 
Proposing of practical management solutions of flood control needs the examining of rainfall-runoff models to 
simulate flow hydrograph, especially in ungauged watersheds. The aim of this study was to evaluate the 
effectiveness of HEC-HMS model in the rainfall-runoff simulation of Amoughin watershed and determination of 
sub-watersheds contribution in outlet flow hydrograph. Toward this attempt, the HEC-HMS model was run with 
SCS-CN method (loss module), SCS-Unit hydrograph method (rainfall-runoff transformation) and Muskingum 
method (flood routing) through 9 rainfall-runoff events. The input parameters of the model were optimized 
through applying 6 storm events considering Nash-Sutcliffe objective function and the mean values of the input 
parameters were used as input for three excluded storm events during the validation stage. In order to prioritize 
the potential flooding of sub-watersheds, the calibrated HEC-HMS model was employed by removing the sub-
watersheds in each run with the 25-year design rainfall, and then the flooding potential indices calculated. 
According to the results, the average value of Nash-Sutcliffe statistical criterion 0.63 in the validation stage 
demonstrates that the accuracy of HEC-HMS model in flood simulations of Amoughin watershed. The result of 
flooding potential indices showed that B1, B2, and B3 sub-watersheds have more effect on the flooding potential 
of Amoughin watershed. In conclusion, it can be said that flooding potential sub-watersheds are not affected 
only by sub-watersheds area. While, the physiographic characteristics, land use related factors, spatial location 
and flow routing through sub-watershed to outlet should be considered in determining the flooding potential of 
sub-watersheds in future studies.  
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