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$ � 7�)G2� ,�5�� "� ���8,�� 

��� ����� %��	�� ���C����� ���j�C����� � A�B�� ,
�-.. �� 
�" 7��H �� � 4��
5 ��� ����:�$�  

                                                      
1- curve namber 
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 - ������� �����. e��1   

 - ������� ���. e��  

 - ������� ��
+ e���  

1�;, 	"� C�� 	�
 �B��� �, �� A
� �, ���+ ���C����� 7T,��� � '�� =�$ =,�0��� ���
+ e�� %�� "� 
�  ��K*�

SWMM5 7T,���  � �Q����.�D�� 	�� )2) � (3 �  ������ � (�D�� 	�� )4) �(5)  �(6�( )7��  ( �  �� �$�

'�� =��3 
�" i
$ )Chio and Ball, 2002.(  

)2(    

)3(    

)4(    

)5(    

)6(    

)7(    

  

� - :�V�?� .��  

%�� ��C�D� ��� �,  ,��� �� �������
  #��5 �, 4� ��*
& ��
;1    :'�� =��3  

  

  

  

  

  

                                                      
1- kinematic wave 

0
Q A

x t

∂ ∂+ =
∂ ∂

0
y V y

V y
x x t

∂ ∂ ∂+ + =
∂ ∂ ∂

( )
2

0

1 1
0f

Q Q y
g g s s

A t A x A x

 ∂ ∂ ∂+ + − − = ∂ ∂ ∂ 

0
( ) 0

f

y
g g

x s s
∂ − − =
∂

0
( ) 0

f
g s s− − =

( )0 0f

V V y
V g g s s

t x x

∂ ∂ ∂+ + − − =
∂ ∂ ∂
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a�5P1Q�9��� �86�< �� �����V� ��H� B�� .�� :  

:a6�� )Storm water Management Devices, Design guidelines manual., Second edition(  

  

J�  � m)��9  

��,K� '��;�� � 	"� C�� ����� 	�
 �� �$� 
� �E�+ ' �� �E�+ 
�" � 	
�$ 	 c��
$ �� ,�$ �� R� ����

 ��;���� �� ...� 	
" �	
�-./�0� ������� e�
8 9P� �m�$ 9��$ c��
$ ���� �$� ��$�, 4���� �+ ��  � �$�


& 
@��, �  ����, 
�$ c��
$ A�?� ��*90 .'�� =�$ �� R� �E�+ 
�"  

�� �E�+ ���C����� � ���j�C����� ����K�* 7��H�k8 � 7�)G2� � "��� 	"� C�� 	�
43 "� �� 
� �� �$� ��

�!R� "� =,�0��� � 	
��� 	���E��� ��,"� � 	���3 7�)G2� ��E�+ �*�
&�.�� �� ������ 	�� ��3 '�,�� =,  .,�$

�� ���, ���K  
���� 	��C�� ������ 4�K�� �, A��� 
� �� .�$� 

  

f%� - .�� a��K� <� c0 
NHC Q�9��� ���O+a�9�F bU2� � ��)�)5� B����  

 #��5 �,2  7�
��>������� �E�+
�" "� �8
 %�� #�?)� "� d. ��#���� iGH� � ���
��� 	��.'�� =�$ =,��3 �� 

�
 "� d.#��5 o���� ��1�� =���!� �%�� 4,
� =,��. "� d. ������ :�0��� �� ,,
& 
t�� �, �=�$ i
D� 	��

�E�+ 
�" 9�$ �, .'�� ��$�, �� �C�6; 9�; F��� ��  	��6  �7  � ������ 
t���+ rG�8� 4�K�� m��
� �

�E�+ 
�" �?� �, 9� 	
�-./�0� .'�� =�$ =,��3 	��  

                                                      
1- Low Impact Development 
2- Rain Barrel 
3- Trench Infiltration 
4- Poros Pavement 
5- Detention Basin 
6- Retention pond=RP 
7-  Constructed Wetland 

f)��  .��  

1  ����� 	�� LID1 

2  
 � ���� �� ��

 �3 =
�8/

4���  

��! 4��� �3 =
�8/ �M�� 	��2 #"��� �,  

=�M �-5 	��3  

F��� 
�-./�0� 	��4  

�LO� 	�5 ��  

';�� '$���Q� �� =
�8/ 4"�J�5  

�?l�, '$���Q� �� =
�8/ 4"�J�6  

�� �LO� � �� �" �?l�, '$���Q� 4"�J�,�K���� 	  

�T�� �)��k� 	��7  
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 a�5P2: 9��� ���O+
NHC �)< <� �M�  Q� .�� a��K� <� c0 ��  a�9�F bU2� � ��)�)5� B�� ��  


NHC �)< �HPH� gN� bU2� <� c0 

 	
�-./�0�

9� 

 
t���+

������ 

 	
�-./�0�

9� 

������ 
t���+ 

1 74/1 14/2 7/3 44/1 

15 4/0 46/0 08/1 32/0 

30 95/0 59/0 87/1 41/0 

45 39/5 29/0 98/5 2/0 

60 1 1/0 8/1 1/0 

75  9/2 2/0 7/3 2/0 

90  3/3 29/0 88/3 2/0 

  

 
 @6�6: 
NHC�)< �� Q�9��� �eF�5C nU�M� a�9�F bU2� <� 5�  � @�D ��  

  

  
 @6�7: 
NHC�)< �� @F B�)/0SH�9 nU�M� a�9�F bU2� <� 5�  � @�D �� ��  
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"� �� � 96; "� 9H�+ �1?) � 4��
5 4�K�� o���� 	�� 
 ���
 �  #��5 162 i
2 	�
5�2  �� =���!�  �� ,�$

#���� 
t�� �, ��C�� �3 i
2 	�
5� "� 96; � ,�5�� aE� 4��" �, '�� ��$�, F��� i
2 	�
5� "� d. � '6 � ��

.'�� ��$�,  =�
?� � �� �C�6; 9�; o���� �  

 9�$ � �5�� � ���L?�6 �� IJ!�  #���� iGH� "� �� ������ 4�K�� �� ,�$ 4�K�� �
�" '�� ��*�� F���

�� �0�� =�$ =���!� rG�8�   9�$ � �5�� � ���L?� ��$�7 �!� rG�8� � �5�� � 	
�-./�0� 4�K�� =�$ =��

�� '6t�  .'�� #���� iGH� "� �� 
�!� 	
�-./�0� "� 4�!� �� �$�  

#���� '��E� ���
 "� d., �3 :�0��� i
2 �&���� :�;� 4��" �, ��#���� "� �x� � 
@� �, � �� =��3 T� ��

#���� "� 	,���� iGH� � ,�5�� 	��,�������� � 1�D� ���
��� 	�������� ��*
& #
��� #
��� �� �&,"T� ��� ��

� 	
�&�(5 �Q�*
& �3 ,�B�� "� � #���� "� �x� �, 4��
5 �� '�� 
�/ � A"T .'�� =��3 9?) ��*�� F��K*� ��

'��  iGH� 9�C, � ��� ��#������ �� '�, ����. '?� � '�, T� "� 4��
5 #�R��� F��K*� �B��� �, � �� �$�

�� ���
 9�; �� ,��, =�
?� � �6���� � ���K� #��5 �, .�$�3 #���� "� �8
 '��E�  � i
2 �&���� "� d. ��

.'�� =�$ IJ!� #���� iGH� "� d. 

 a�5P3: a�9�F <� �M�  '�N� b�� �>59��  <� c0 ��  

a�9�F �HPH� gN� bU2� <� c0 

CMS 4��
5 
t���+ 4��
5 1?) 
t���+ CMS  
t���+

4��
5 

4��
5 1?) 
t���+ 

1 21/0 29/0 15/0 22/0 

15 0/0 5/0 0/0 22/0 

30 22/0 44/0 24/0 47/0 

45 0/1 0/1 41/0 57/0 

60 67/0 78/0 61/0 69/0 

75  02/1 0/1 81/0 83/0 

90  01/1 94/0 99/0 87/0 

105  03/1  0/1  52/0  75/0  
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@6�8: a�9�F �� :�)�P �eF�5C nU�M� a�9�F a�9�F bU2� <� 5�  � @�D ��  

  

  
@6�9: a�9�F �� G�K �eF�5C nU�M� a�9�F bU2� <� 5�  � @�D ��  

  

 9�$ ��,�?� 	��
 �E�+ �5�
8 �, �3 :�0��� 7�
��>�10  �11  9�$ 	�� 
 ���
 � �� '�� =,�, 4�!�10 

 �3 :�0�"� 
t���+ �'�� ,�5�� '��E� �, �E�+ �5�
8 9P� �3 :�0��� 7�
��>� � ��
�53/1 �� 
�� �� �$�

�E�+ iGH� � �5�� � 9�$ ���11 � #�����, �3 :�0��� 4�K�� 
t���+ �77/0  4�!� �� '�� ��*�� F��� 
��

�� .��,  

� �, =�$ 9H�+ 7�
��>� 
�� 
 �3 :�0��� F�����8�� �E�+%�� ��
�� �"� =,�0��� � �� %�� ����
��� 	��

#���� iGH� � �6��5 
�� ��
�?���  ���� 
�/ � A"T � �$� �� ��*�� F��K*� �E�+ "� �3 e�
8 4��" �� �$�

.,��, #���� �, �3 :�0��� � ��R� � �D��  
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 @6�10: +[��+�� ���O- �HPH� '�N� �:��< 

  
 @6�11: [��+�� ���O+ - �5� bU2� '�N�  �:��<  

  

Q - � R :U   

�� �� R� �0(�J� 	�K5� � �=�$ ��C�� �3 �4��� "� d. � ��C����� � 	j�C�*��� :�� � �5��  � �� ,�$

 7��H�k8���j�C����� A
� �RD�� 	j�C���?�(�� � � �5�� � ��K*��� ����� �� 43 ����" ="�  u��� ��?� 
 ���

#��5 � �3 4G� 7�
��>� 4�K�� ����� 	�
4  ��?�� "� �� � ��?�� "� 96; c��
$ �, �, �3 4G� � =,
� a5�
�

�� =,�, ��
; ���
 ,��� .,�$  
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a�5P4: .�� p�L�M� <� 5�  � @�D �)��� �� �� � R :U Q�9��� ')�)5� B��  
<� c0 b�� B��P� �HPH� gN�  

 1?) 
mm  

���R� 
Hectare-m  

1?) 
mm  

���R� 
Hectare-m  

86/29  292/30  86/29  73/29  �>59��   

545/8  668/8  354/8  317/8  �	�+  

504/8  598/6  636/5  612/5  B�)/0SH�9  

464/10  616/10  955/15  886/15  ��WV Q�9���  

517/4  583/4  00/0  00/0  �)��9 QR ��MS  

― 570/0 ― 284/0 �`�=��� B�WM% 

  

d - :�)�P � �)59��  

 4��
5	,��� '��;�� � c��
$ �, �5�
8 ��E�+  �, 4��
5 ������� � n(�J� 	�� #��5 1�D� �=�$ #�� 	��

5 .'�� =,
� 4�� 	"� C�� �, �� 7��H�k8 "� �� 
� ����� o���� 43 �, �� '�� =�$ 4��  

  

 a�5P5:   � @�D :�)�P � �)59��.�� p�L�M� <� 5� Q�9��� ')�)5� B��  

b�� B��P� <� c0  �HPH� gN�   
���R� 

10^6 lit  
���R� 

hectare- m  
���R� 

10^6 lit  
���R� 

hectare- m  
017/695  501/69  00/0  00/0  Z8M B�H� � QR B���� :�)�P  

159/106  616/10  860/158  886/15  �+ B�H� � QR B���� :�)�P  

154/84  415/8  896/78  89/7  �P��M :�)�P d��M  

645/657  764/65  289/78  829/7  �P��M :�)�P ����  

001/0  00/0  001/0  00/0  
%�� ��MS ��C 

06/61  106/6  086/0  009/0  �)��9 ��MS ��C  

  76/3  ―  001/1  �`�=��� B�WM %  

  

� - QR ��MS :<�	�  


 ,�B� =,�0��� '�5  �3 "� ��? ; =
�8/ � 4��
5 #
��� 	�
 �x� �, ... � �$� ' $ � K6� 	�x* r��k� 	�

�E�+ 
�" "����R� �� '�� =�$ y��+� �� �PD� 
�" ��"�J�  �� i
2 	�
5� 	�
 	����� 	�� =,�0��� � 	"��

{
�$ �, 4��� �3 "� ,�B�=
�8/ 4�K�� � ,�$ ,�B�� 4�&���& r��k� 	�
 y��+T� ���5 	��  	"��61  4��(��

�� 
��C �$� y��+� 9H�+ ��6 .'�� �PD� 
�" 4KJ�  
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� - 
68  �\�+Q�9��� �  :���  B��  

��! 7�
���� 4�K�� 	�� 
 ��*
& 7��H ���
 ��E�+ 
�" ������ 4�K�� �, 4��� 	�� �� �'�� =��,
& =���!� ��

�E�+ 
�!� �, '!&"� =��, � �5�� � ��10 ��� F��� �, ���K  
���� �4��� �C�� 9�$ �, �� ��D��?� .,��, ���

12 �� =���!�,�$  .'�� =�$ =,�, F��?� ���?� 7��H � �E�+ �� �, ������ 7�
��>� 4�K��  

  
 @6�12: Q�9��� T��F�� :���  
68  �\�+  

  

� - �P��M :�)�P B�� �  �HPH� gN� bU2� ���\�+  

 9�$ �, �� ��D��?�13 �� =���!� �
��>� 4�K�� ���
 � ,�$ #�2 �, �E�+ �5�
8 9P� �, �� :�0��� 7

 '!&"� =��, � �&����10  �3 :�0��� 7�
��>� 4�K�� �� =��,
& ���!� =,� i
D� i
2 �&���� 4���) � �� �C��

�!M �3 a*, � #
��� �, ���K  �?� � '�� 
�&.'�� =,�?� �PD� 	��  
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 @6�13: P [��+�� T��F�� �HPH� gN� bU2� ���\�+�P��M :�)� 

  


�(�) G&�+ B��  

9�(P� #���� FJ � ��
� 	���x* "� �� ����  A�B�� #���� iGH� 7�
���� � �5�� � ���L?� � '�� =�$ A�B�� ��

 .'�� 
�$ ���K�* ����� ���QC� �, 9�� ���62 7�
2�J� �C�R� � '�?�� � �5�� �, 
��>� ���� '�� ��*
�-.

,���� F��K*� � �� 	��D ��! 9�� 
@� "� 	
�T� '�?�� 	���, �� 
�$ "� �R2��� �, 4��� 	��  � 4,� 
�&

�� ,��, ���K�* 
@� "� ���L?� �@+G� 9�; ��2 � �����  ��� �� ��, F��� �� �5�
8 4��
5 �?� ��� :�0��� 	�

FJ �, 9�� "� �$�� 7�
D8 
@� "� ��*��  '�?�� "� ������� ��+ �� � ���� � 	��.'�� ��,��8
 ��T�  

��*�� �� 4�!� ���L?� 1�RP� 	�� �� =
�8/ 4"�J� "� =,�0��� 
�$ ���K�* �$� � �� ��,  �, ���K  �?� �����

'? ; 	�
 �3 =
�8/  9�$ 	����,�?� ���L?�  .�$� ��$�, .... � K6� 	�x* ��!� $ r��k� �	"���!� 	��12 

 �13  �, 4�K�� �� '�� ��� 
Q����?���! "� �$�� '*� "� ��  '�� =,� �5�� 9�; ,�5�� aE� iGH� � 4��� 	��

�� �C�� � ���5 7�
D8 <)� �� ������ "� 	,��" ���R� �� '����� 4�� ��� � �� =
�8/ �,,
& .,�$  

  


��9 B�>  

�E�+ 
�" 	�� 
 ���
 ��E�+ 
�" ���?� �� '�� =��,
& =���!� �� 	���x* "� 
�> ��{��. � K6� y��+� ��

��! =�M � 4��� 	�� �E�+ �, ��-5 	���� K6� 	�x* � {��. ,�B�� 4���� �� ����F��� �y��+� �$�  	��

�� 
�-./�0����K� 4�K�� '�?�� � �5�� � � �$�9P� �, 
�-./�0� y��+� 4���� �� � �5�� � �
�$ �?��; 	��

=,��. ���?� ����� ,
& y��+� �����?� �*
H � 4�
R� 43 ,�B� y��+� � m�
J� '�� =�� '�5 �*
H � �$�

{
�$ �� ��
; =,�0��� ,��� y��+T����5 	�� d. � ,�5�� aE� 'C�+ �, ������ :�0���  ���
 � �5�� � .,
�&

 ������ 
t���+ :�0��� 4�K�� �� ��,
& =���!� iGH� "�31/�0� 4�K�� � '�� ��$�, F��� �H�,-. 	
�5/17 

%�� 	�
5� 7�
���� �� '�� ��$�, F��K*� �H�,%�� =�
?� � ���
��� ���� 	�� �$�� � ,��!� �� ���� 	��



  

  

  

  

235   --------------------------------------  ��� � �@)	E ��?�� �20-� ��A F:�� �� ��G��(...  

 

���� ��*
& 7��H �&���� �, .,"��  4�K�� � 4���064/61�J� �, �3 
��C 4��(��" �� =,
� 	"�� =
�8/ 4

#,���6/7 �� 4��� %�� �H�, .�$� ��G�(?) ��k8 �,��! 4,� �� 4��� 	��  A� '!. 9� �3 �� '0& 4���

�� '���� 
��� � dN� � ���+ � 4�,��� �(��� � ��  ��C�D� ,��� �RD�� s��
* '() � 
E�+ #�+ �, �� ,�$

A�B�� 	
�$ �GE�* �3 � 	��,
�$ '�
��� � �C�� c��� iGH� �� 
�-.  �� ����H �, ��$�61  '+� � "� �H�,

 7��D; �� 
��� ��*
& 
@� �, 4���� 4��� ��! ��� �,  ���L?� �,�?� ,�B� =,�0��� � ,
� =
�8/ �� "� d.

 :�0��� 
t���+ i
2 	�
5� "� d. �� ��,
& =���!� �E�+ �5�
8 9P� �, �3 :�0��� 
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Abstract  
Today, with increasing urbanization and changing land border cities such as gardens, agricultural land, Barren 
land into residential areas, causing damage morphology and physical properties and hydrological basins are, This 
will redirect the natural flow of the water from rainfall and reduced infiltration basin is a result of problems such 
as flooding. Darab in Fars province and city in the study area were dry climate is Intense rains occur from time 
to time that the formation of rainfall runoff is significant BMP and LID are ahead in research techniques and 
strategies such as rain barrels, infiltration trenches, wells, Absorption, permeable flooring, bio-gardens and the 
use of storage tanks have been used and have shown good performance. Using information such as maps, land 
use, topography of the region, and rainfall statistics and modeling to model swmm5 After the reform and the 
implementation of the proposed method in comparison with the situation in the rain with a return period of ten 
years the peak runoff in the basin, 31% and maximum water level in the channel output to half the rate of 17.5% 
compared to current situation has increased infiltration basin In this study, we were able to construct 6 of 61 
thousand cubic meters of rainwater storage tank to store it. 
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