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�YR#� ����� �� !+� Z�� �7��	� �/5 �7 2?�� �� �( )�� *��� �� *���3�7 v!� 
&4�� �7 .)�� .!� �3
�7�0 ��

 
�+��R� 7�	� �YR#� 5� �� �RY6 �� �7 !6�	3�*3�  �� �d6 7�	� )%��� .��7 �� 2?�� 5� �7����� 
���� !4�� q�Y6 �7

�d�� �r(�!� *�7 �7��� )�7 �� ���� .!�7 � ��.7�@3�� *�h!3�� W�� 5� �� *� k�� *�h!3�� W�� �7 .!� 7	�

) �(�P� ���5 ���;� W��� >!� � .7	� )
�	#</ ��	� ��� *�!6���Tc *�h!3�� W�� �7 �w6� .)�� ��	� (

 *� ���4 ��S�� )�� �� 2?�� *�7 V�Y3;� >�	C �� �� ��!Y� �( )�� 2�6��� :/�� 2��36� )�� )�P�� � ��


.7����$)!�71394.(  

Qp =2.78CIA  

A =) ��	� )��;�km2(  

C =:/�� ��	� 2�6���  

I =>!� ) *�!6���cm/h(  

Qp) *�?�� *�7 �r(�!� =m3/s(  

 ����� Z�6 5� .7�@3�� �� sn�P10 &/5	� 5� .7�@3�� � � *6����� ���*/���#� )%�5�� .��7 �� *�7 
:��m &/5	� ���

*� �,���� A�3����	��/5 */���#� ���� .7	�X!� )E' MDP� ���X!� ��R
 ^��( � �5�� �� Z�!4� ��

��	
 ����� W�� 5� .7�@3�� �� G-�#� 1�<@���1 ��	
 ����� .!�W�� 5� *</ �� =�	� ��	� *� �( )�� */��

��	� �/�� �� �� ��/�' ���� ����	��/5 � ��*� W�� M/� .7�7 V�P+� ��.��� �7�( �!�0 �7 !6�	� 1P( *+4�� ���

�7 ^��( �7 � .7	P6*�6��)!��� !�@� �� .72
1394 ������ 
.��O3� !#N ����� *$	6 ��	#$ �� �� ��	
 ����� .(

.7�7 �� �7 �( )�� �����.5�!6� 
M��+� �d6 7�	� �����O3� e��� �� >�!��%� � ���Y,- GY�� =�	� � ���� �!#�

*�
����<P� � ��� 	<���)7	�1387 MDP� G-�#� �� *��+��R� �YR#� 1�<@� .( �7 �3P( ��R
 � �3%�� )47 {$��

X!�
����?�� � *<6�����)7	� *� ���� !4�� G-�#� �7 �	����� ���1383 X!� 5� ^��b0 M/� �7 
M�#wP� .(

W�� 5� *</ .��O3� !#N �	�����*�7 7����� ��� 5� *</ >����O� X!� M/� �7 .)�� .!� .7�@3�� *�?�� ���

 7	'� �R��� M/� �7 �( �����O3� �/�� � c��0 �/ �3;��� ��O3� �� ��O3� M/� .)�� ����O3� �/�� >����O� &��� 7��7

*� �Y3;� ��O3� �� ����O3�^�0 .!#��6����� �7	�5� � �3;��� �����O3� *#�� ����� *�C� !C�Y� *Y�Y�� ���

��5��!0 � �`#���()!�7 *� ��<%� �� ���O3�!#N �	�����3
1396���� W�� 7����( �7 .( �� .��O3� !#N �	�

*� �'	� ���;� !#N 
>��C	B
 ��6�S 8!��� �3��7 7	'� �Y3;� ��O3� � *�?�� *�7 M�� *YR#� �R��� h�� :7	�

 ��%6 �� *D3;,P� �3P( � !#��� �Y3;� �D/!</ 5� ��<�� !� �� *3;/�� ��	� *</��� ����3����0 � �� *�b/�

>��C	B
 ���� .!�� )�!� :/�� �r��S 8!#�7 
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1- Cluster Analysis 
2 - Munly 
3- Kerlinjer & Pedhazur 
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�d�� *�7 �r(�!�)�3;��� ��O3� � (�� ��	� >��C	B
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) �R��� �<� �� 7	� *� .7�@3�� X	P+� �	- �� �( *6	����� X!� .7	� *� ���4�� *R����1:)�� (  

)1 (  Y= A+ B1X1 + B2 X2+…XnXn +e 

 �� �7 �(Y  
(*�?�� *�7 �`#/� �7)�3;��� ��O3�A 
X!� )��S 7!$ X1
X2 ...�Xn  �( !#3;� �Y3;� �����O3�

*�b/� !#6�� *</��� ����3����0 � >��C	B
 ��P� !6�	� *�!#��� ��	� *P( ���  �Bn 
...B2  �B1  :/���

 �� q	��� ��O3� ��S�� .!#�7 ��%6 �( !#3;� �Y3;� �����O3� 5� 1/��X �� Y �7 ���O� !��� 1/ ��5� ��))�� 
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Y  � (!#( *� ���O� ��!Y� �Ne 
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 G�@�� � */�����O' >�$?-� V3;��E6�� �#E0 �%Y6��� �!#�.)�� .!� V���� ����� �6�
7�� ����� ��	� ���
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.7�7 *#DP�);� ��� �	�5� �� ��1 ����� Z�6 5� .7�@3�� �� 
]�3%� *6��5 �/�0 2��36� 5� s0 .!� Z�`6�P10  �� )E'

�d�� *�7�r(�!� 
A�3�� )%�5�� ��� .��7 �� *�7 �/7�Y� �7��� )�7�� ��  ��d6 X��!3� ����� ��� &/5	� ��


 M/�3P( 5� .7�@3�� �� .!� .7�7 W5��� �,P� � �	���0 u	� 
�	���0 
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1-Run Test 
2 -Dendrogram 
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�!G �HIJ U��N��>2� C�
�2 :  

 Z�����!674  .7�( \�%� �� ��	��/5 M/� �7 �	(9� ����3����0 .5�!6� �� �'	� �� �� ��	��/5 ���� ��`� �3�7

 �7 �� ��	��/5 2?�� �� �S	� *P( �����O3� ��!Y� .)�� 1�<@� �� ��	��/5 .����� ���� �� �3�7 M/� �
�7

.!6� .!� �3
�#� MDP� � .!�  

 .���1: 5/��	�� ��� 1 
2 
3 
4 
7 
8 
9 
17
10
20  

 .���2: 5/��	�� ��� 5 
6 
11 
14 
16  

 .���3 :��	��/5 ��� 12 
13 
15
19  

 .���4 :��	��/5 18  

M�� .��O3�!#N �	����� W�� 5� .7�@3�� �� sn�  G-�#� �7 �� ��	� �/5 >��C	B
 � �� �d�� �r(�!� ��� *�7

*R
 W��) MDP��R��� (  ��� )%�5�� .��7 �7 MDP� G-�#� ���� */�� X!� �`�36 �7 .!/7�� ���4��2 ���� 
5 
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100 ���� 
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����500 ����  �1000 ���� !� �,����  X��!' �7 �(1 
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3 .7��� .)�� .!�  

 �5�� X!� �7��	��/5 ) MDP� G-�#� ���1) X�!' �7 �( (1����3����0 .)�� .!� .7�7 ��%6 ( )��;�)A( 


 =���)P() X7�+� ��R3;� k�$ 
BM( ��/�' .!� *- X	- =�	3� �)Lo(  *�?�� *�7 �� ����7�#+� *D3;,P�

 � ^/���� �R
 ����� 
.!� �3P( *D3;,P� :/�� 7�( *� �!�0 ^/���� �� )%�5�� .��7 �N�� X!� M/� �7 .!#3��7

*� �!�0 ^��( ���7�#+� TR� *�7 )%�5�� .��7 ^/���� �� �( .!� :'	� M��+� :/�� ^��( � �R
 ^/���� .7�(

7 �� �;/�Y� �7 .!� .!��%� � )��;� 5� �� ��	� �/5 M/� Z�P� .!��� �3��7 ���DP%N >��@� .!� �,���� *�

 ��	� ��� 2�6��� V`� � �� 2?�� *�7 �<#/� �� �'	� �� .!#��� *� MDP� �d6 M/� 5� � !6��7�	
�� */h�� =���
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 �/5 X	- �� ),;6 �� �� V( k�$ ���7 �� !��� *� X7�+� ��R3;� k�$ ���
 ��� �7 �D/7 ���$ .7��7 7	'�

 ��/�' .!� *- X	- =�	3� F	P`� �D/7 �3����0 .!#( *� )(�� )�7 M�/�0 �� ��3%�� V`� �� 2� �� ��	�

 *�	<+� ��S�� MDP� ��� ��	��/5 M/� �7 �( !��� *���	��/5 M/� �7 .)�� �3��7 *�?�� *�7 �� ^��( �� ��

X!� M/� �7 .7�( !��	
 �!�0 ��3%�� ^/���� *�?�� *�7 .!� *- ��/�' X	- .!#�7 ��%6 ���7�#+� TR� ��

 7�7 *� ��%6 �( 7	� 7	
 .5�!6� M/�3P( �7 ���7�#+� TR� .)�� X!� W5��� ���� *R
 �	����� �7	� :��#�

Y3;� �����O3� ��7�	
�� */h�� ���
 ��� 5� �� ��	� �/5 M/� �`�36 �7 .!6��7 �3;��� ��O3� �� �!/!� ��S�� �

.!#3;�  

  

 K�>c1Z���� 3
� ��N5
! ���� 
! 3� �S�) �TL�>J 3
� �!� ���G�! ���\I)I+�I�I]\�>
� 3
� K>� :  A4�� e	
f� ��1 

 3
_F

���>2
�B� 

 p_B

3���
f�� 

 i��H

A

�- 

�I]\��>
� K>����\I)I+�I  

41/28 
58/10 
73/09 
94/20 
110/68 
127/07 
143/72 
165/51 
181/48  

0/003 
0/006 
0/010 
0/019 
0/026 
0/342 
0/042 
0/051 
0/062 

0/940 
0/921  
0/900 
0/872 
0/852 
0/835 
0/820 
0/804 
0/788 

Q2 =-24/37 + 0/429(A) + 1/281(P) + 8/702(BM) -39/16(Lo)  
Q5 = -140/78 -0/035(A) +3/358(P) +26/41(BM) -58/22(Lo) 
Q10 = -256/56 – 0/536(A) + 5/317(P) +43/15(BM) -74/66(Lo)  
Q25 = -425/013 -1/27(A) +8/100(P) +67/196(BM) -97/113(Lo)  
Q50 = -557/26 -1/856(A) +10/26(P) + 85/70(BM) -113/9(Lo)  
Q100 = -693.616 – 2/45(A) +12/48(P) +104/70(BM) -130/80(Lo)  
Q200 = -830/313-3/049(A) +14/70(P) +123/65(BM) -147/03(Lo)  
Q500 = -1015/20 -3/84(A) +17/65(P) +149/10(BM) -168/40(Lo)  
Q1000 = - 1130/27 -4/60(A) +20/26(P) +170/45(BM) -222/20(Lo)  

  

) MDP� ��� ��	��/5�72)��	� =��� ���� ���7�#+� *D3;,P� (P) ��	� X	- 
(L ��R3;� k�$ � (

)X7�+�BM�� ( ��	� �/5 M/� �5�� X!��7 .)��7 7	'� *�?�� *�7�� ) X�!' �7 �(2 :/�� )�� .!� .7��� (

*</�	�	��	�	 ���!�� ��� X!� 5� �C�� l/�36 �( !��� *� 1/ M��+�100 !C�7  .!��%� ��� .7�7) )�+4�� ��

.!�(  ���7�#+� ���$ =��� �`#/� �7 .7�<6 �!�0 ^��( *D3;,P� :/�� )%�5�� .��7 ^/���� �� *3� .7��7 G��R�

 �N�� � .7	� ��7	
�� �D/7 ��� ��	��/5 �� ),;6 *R�	3� =��� 5� �� ��	��/5 M/� .)�� *�?�� *�7 M��,� �7

�� �/ ��	� X	- .)��7 !/�� �� ��3P( *�7 ��d36� !��� �3P( =���  =�	3� �� ��	� M/� �7 ������ X	- *���,$ ��

V( *�7 5� ��%6 �( )�� .7	�  �� �( !��� *� X7�+� ��R3;� k�$ �D/7 �3����0 .!��� �� V( *'��
 2� V`� �

 MDP� ��	
 ��� X!� �7 *�?�� *�7 M��,� �7 *@#� ���$ 1/ ��	#$2  �7 ��R3;� k�$ .)�� .!� �3
�#�

5 ��	��/5 M/� 5� �7�!+� )$�� �� q�Y6 *p+� �7 2� V`� .!� {$�� �(!��� *� V( �� 5� */�� )P;4 �7 � 7�/

 �7 ���
 ��� �d6 5� ��	� �/5 M/� .!#( ����� �� ��/�' *���� �� �D/7 q�Y6 *p+� �7 � 7	� t��
 7�/5 V`� �� �

.!6��7 ���4 *R�	3� TR�  
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 K�>c2 3
� �!� ���G�! ���\I)I+�I�I]\�>
� 3
� K>� :Z���� 3
� ��N5
! ���� 
! 3� �S�) �TL�>J  A4�� e	
f� ��2  

���>2
�B� 3
_F  3���
f�� p_B  A

�- i��H  ���\I)I+�I�I]\��>
� K>� 

0/25 

0/25 

0/25 

0/37 

0/52 

0/39 

0/53  

0/76 

1/25 

0/004 

0/004 

0/004 

0/004 

0/005 

0/004 

0/004 

0/005 

0/007 

1/000 

1/000 

1/000 

1/000 

1/000 

1/000 

1/000 

1/000 

1/000  

Q2 = - 49/40 +3/76(P) +1/90(L) – 2/65(BM)  

Q5 = - 63/32 +4/81(P) +2/43(L) -3/33(BM) 

Q10 =-72/35 +5/52(P) +2/74(L) – 3/90(BM) 

Q25 =-83/14 +6/36(P) +3/20(L) -4/46(BM) 

Q50 =-91/05 +6/97(P) +3/44(L) -4/87(BM)  

Q100 = -99/215 +7/62(P) +3/78(L) -5/60(BM)  

Q200 = -106/44 +8/15(P) +4/019(L) -5/66(BM)  

Q500 = -116/37 +8/91(P) +4/40(L) -6/15(BM)  

Q1000 = -123/36 +9/41(P) +4/58(L) -6/033(BM)  

  

)MDP� ��� ��	� �/5 �73������ X	- F	P`� � )��;� ���� �( !6!� �3
�#� ��7�#+� �3����0 �7 (*� �� .!���

X!� M/� �����	� �/5)X�!' �7 ��3��	��/5 M/� �7 .)�� .!� .7��� ( M�� X!� M��+� :/�� ��99 �� 100 

!C�7 *�*�7 >����O� *#+/ .!���X!� M/� ����� �� *�	
 �� .!� �,���� � .!� .!��%� ��� ���

)%�5�� .��7 ^/���� �� .)�� .!� M��,� *</�	�	��	�	 ���!�� � .7�( ���O� *(!6� �R
 �� .)�� �3��/ ^/����

 �� �� k�$ � !��� *� &��� >�	C �� �,/�Y� �� ��	��/5 �<� .)�� .7	� V( �� ��	��/5 M/� �7 �,/�Y� )��;�

 V�Y3;� �R��� ��	��/5 *%<�5 �� ��6 �� ������ X	- F	P`� .7	� ����� �7�/5 V`� �� 2� �( );�6 �� �6	�

�� ������ V(��� 5� �� ��	��/5 M/� �7 .7��7  �7 ���
 ��� .)�� .!� �3��(7	
 )�7 h�� ��� ��	��/5 �� ),;6

.!6��7 ���4 *P( TR� �7 G-�#� M/�  

 K�>c3Z���� 3
� ��N5
! ���� 
! 3� �S�) �TL�>J 3
� �!� ���G�! ���\I)I+�I�I]\�>
� 3
� K>� :  A4�� e	
f� ��3  

���>2
�B� 3
_F 3���
f�� p_B  A

�- i��H   K>����\I)I+�I�I]\��>
� 

0/55 
1/005 
1/15  
1/45 
1/63 
1/83 
2/02 
2/41 
0/82  

0/016  
0/025 
0/025 
0/027 
0/028 
0/029 
0/03 
0/03  
0/011  

1/000 
0/999 
0/999 
0/999 
0/999 
0/999 
0/999 
0/999 
1/000  

Q2=1/691 +0/726(A) +0/017(Lr)  
Q5= 4/34 +0/923(A) -0/081(Lr) 

Q10=5/014 +1/05(A) – 0/101(Lr)  
Q25=5/9 +1/22(A) -0/12(Lr) 

Q50=6/6+1/34(A) – 0/153(Lr)  
Q100=7/22 +1/46(A) – 0/170(Lr)  
Q200=7/85 +1/57(A) -0/186(Lr) 
Q500=8/83 +1/73(A) -0/232(Lr) 

Q1000=14/80+1/70(A) -0/111(Lr)  

)MDP� �YR#� �4( )��	��/5 1/ ����18 .7	� *#�/�0 �(�P� ���5 � )��;� 
=��� ����7 ��	� �/5 M/� .)�� (

 !� �7 ��/�' X	- :/�� �=�	3� *�b/� �� �'	� �� .7��7 ���4 ��	��/5 ���18  ��h�� ��� ��	� �/5 �<#/� �

*� 
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*� �!�0 ^��( ���7�#+� TR� � ^/���� �R
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.!� �3P( *D3;,P� :/�� 7�( ^��( � �R
 ^/���� .7�(

��@� .!� �,���� *�7 �� �;/�Y� �7 .!� .!��%� *�7 �( .!� :'	� M��+� :/��.!��� �3��7 ���DP%N >  

 K�>c4�>� ��B
�� � �>� �>�
�� OP
B �TL�>J 3
� ���� : ) ��
�� A4�� 3
� �HIJ1(  

��N5
! ����  �>� �>�
�� �!� �TL�>J)(�
2
^ �! i������  �>� ��B
�� �!� �TL�>J)�! i������ (�
2
^  

2 ����  236  235  

5 ����  4/297  8/296  

10 ����  7/333  2/333  

25 ����  4/376  9/377  

50 ����  8/406  9/405  

100 ����  2/436  5/436  

200 ����  465  602  

500 ����  502  3/826  

1000 ����  538  971  

  

)MDP� G-�#�2:( �7 ��	��/5 M/�)��	� =��� ���� ���7�#+� *D3;,P� ��P) ��	� X	- 
(L k�$ � (
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�� OP
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� ���� :�>� ��B
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2 ����  4/62  5/62  

5 ����  54/80  17/80  

10 ����  98/91  56/91  

25 ����  2/106  03/106  

50 ����  18/116  12/116  

100 ����  87/125  04/126  

200 ����  91/135  02/136  

500 ����  82/148  02/149  

1000 ����  73/158  04/159  
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2 ����  40/34  04/34  

5 ����  47/43  99/42  

10 ����  67/49  12/49  

25 ����  30/57  67/56  

50 ����  80/62  88/61  

100 ����  40/67  25/68  

200 ����  46/72  65/73  

500 ����  2/78  1/79  
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Abstract  
Flooding is one of the major environmental hazards within the last century that widespread around the globe. 
Flooding is often thought of as a result of heavy rainfall, but different geomorphic and hydrologic systems have 
a different response to the precipitation. The main goal of the research is studying of flooding in the Maroon 
Catchment that severe flooding has been inflicted great losses in the agricultural, residential and deaths sectors 
over the past years. Usually, after any heavy rainfall, flooding will be expected. Maroon Catchment has located 
in the in the Kohgiluyeh and Boyer-Ahmad province, between 30° 40´ to 31° 20´ of northern latitudes and 50° 5´ 
to 51°10´ of eastern longitudes. To evaluate the various effective hydro geomorphologic parameters on flooding 
in the basin, we specified 18 different variable, but according to cluster analysis and multivariable regression 
models, effective parameters on the flood in the region were summarized in 6 factors includes: area, perimeter, 
and width of the equivalent rectangular, the total length of the drainage network, the length of the basin and 
average flow length. After choosing variable, standardization of them and using different methods, sub-
catchment were separated. According to, sub-catchment divide to four homogeneous groups, each group contain 
some sub-catchment as follows: group 1 includes 1, 2, 3, 4, 7, 8, 9, 17, 10, 20sub-catchments; group 2 includes 
5, 6, 11, 14, 16 sub-catchments, group 3 includes 12, 13, 15, 19sub-catchments, and group 4 include 18sub-
catchment. On the basis of the parameters and also analysis of them, we were observed that the sub-catchment of 
the 1 group had severe floods, the 2 group with medium floods, the 3 group with low floods and the 4 group with 
the intensity of floods. 
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