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R+N57 ./�, �� P�� �+� <�� �5 �F+� �� ��J�� �+!�Q  �� � 6�� ( 6��� ��  

  

	W�$�Y  c�1	�$,� �+e$�� '*2  

   1 - ���!,  �B53�� :����	���� � �-!�  �!C �������  
2-�)253�� ���!,  �B53�� :����	���� ��$�A� $%�� ����%��� 

*(Rahmaniesmail6@gmail.com) 

.)+12  

 �� �
�� �!���$�8  �B@�� ��  $% [�o �� 1RE, !s��$* ���� (� �!�C  !A� �8 +N�� ���� 0�M ��!� O���� ��48�� �� 1I?��
 P�� (� �!�C  !A� �� [@��� �� �)5� 6���� !5�� �� K$�  �-)� � \
�3 ���� �%�� �� � �8  �B@�� ��� �)�3 [7/ 1� �,� $%��

 �).3 n�$
� +N�� ��� ����!� 1� [�@3 ���8 . ��!� ��� 1� �� 1I?�� Z� �� 1� $%�� �� +N�� �� 1I?�� ��7E- �8 P�� ��� (� �4�
* ��8 ��� $��.3 �� 1G��� �� ��� �� 1I?�� X���� : �!���$�8 �8  �B@�� ��  $% [�o �� 1RE, !s��$ . 	G�* [AF �� (� P�� ���

 $8� ��!
 �� ���=� �� �!�C  (�$3� ��$� �� �$�� ��8 [5C(��  ��� �� +N�� !���I� $3�)- �� 1� [�� [�.8�. ��� 6�IE- ��� ��
1� \=�% ��� P�� (� [��  $% �)%  ��D�� :$%�� �� +N�� �� 1I?�� ��7E- ��8 P�� (� . ��$�- �2��� �� 1�14  (�  �B@��

�!�C �� ��!
 ���!� ��)� ���!, ���� �� 1=!�  ()* . ��8  ��� g!5� �����  ��� Z� ��  $�� [�$� x�3 1� 1F)- ��6   �B@��
e)��� 1?��� (�  ��D�� ���  : $% �(��(�� ���� $
�;   �!� c�@I- X�)� ��� !� K��D� [5C(��  ��� �� !s��$* ��8 ��� (� Z�!8

$�� �� �� �8 ���)Dimensionless(1?��� ��� X�)� ���� [*�@� ��� Q|� :c���.3 ��Q2=0.081x+11.38 $�� �� [�$� .
 �B@�� !8 [*�@� ��!� ��	B��F ��� ) ���� $
�; ( !8 ��� X�)� ��� :1?��� !��q� �� :�)% �� �V�EA�3�o !� O�4� !� 1� n�$�

 [5C(��  ��� �� �,�.*� ��E�� (� 1� $�� ��$� ��� ��  $�� [�$� �$/ +!�7V�* (��10  1� 1,��2.2  ��!� ��� ��� : $�� [�$�
$�� �� [�$� !R3 ��)� ��8  �B@�� (� n�$�!8.  

 �)+!� 3$!� :�� ( 6��� ' P�� �+� ' �F+� �� ��J�� �+!�Q6  

  

��)��  

 ��8 ���( � �)% �� e�� !8 �� ��AF n�!� (� !D3 ����	8 �$% �3��!
 OF)� ����� !�k � ����� ��L� 1� ���  ��$=�
$��.3 �� ���� �8 [,�� � [7� P�� !� ���B��..(Rohani: 2001)  1.�3 � Z5=  $./ �)� 1� ����;�!qF [��
)� �� ��!�� �)5�

$%�� �� Z5= . � �)5� �C�!@C ����@� �� 1�  $% d/�� ���)8 � +� r)�� X��!% � �)F ��8 P	�� �3�4� � �3��( �3)B.8�3
 $��� ���!F �.�R/ �8 +N�� �
�)� (�. $%�� �� �3�F � �,�� ��B�� ��8 ���( � �8 O��� �$�� �)F� 1� O�� � . � �D*  (�!��

� (� �4� �8 �� (� 1��A� ����!�  !A� � ��� ����� (� ���$AB3 $%�� �� +� �)�� ��WW�� �� 1��M <�$8 . ��8 ��� ��8 ���!�
  ���� ����� ����- � �3	�� ��8 $� �� �4�,��$�8 ��8  (�� � �8 	�!� �*�!� ��!� �8 �� ��$=� +���- � �� 1RE, !s��$*

 ���� ��  $��� ����- 0I3 ���W
� !R3 (� � [�� cA� +N�� e!�� �� �8 13�=���(Taghavi:2002).  
�)�� �,�F)1990 ( 1�  $E� KN�� +!k +)�F �� +N�� �� 1I?�� X���� 1�,�?� ��!� �� $�!��8 P�� ��� ��,�� ��!�

$3$% ����- r�D-��� }?� ���)/ &���!� +N�� �� 1I?�� X���� P�� ��� �� :�!���� . Z�L ��M)1994 ( X���� ���!� �)R�� 1�
)/� �C$3��� :1��5�M ��8 ���!F ��� 1� [;!C 12�3 :��� n�23� �4�!�� +!k �� �3�@8)� 1I?�� H�M �� �� 1�,�?� : ()* }?� ���

$�%�� �� ���)/ ��!.A� (� �C$3��� 13L�� X�)��  ()* }?� . 0�� !�8)1374 ( ��� P�� �� 1� �� +N�� �� 1I?�� 	�,�3�
� ��� n�23� Z.3 1Y���� 	����  ()* �� 13�C $�Y �)��!C�� \=�% P�� :1,�� $V [5C(��  ��� �� XI; 1� $��� 12�3 ��� 1�
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���� �!5�� [
� 13�C $�Y �)��!C� .�%��M X�)- $�!��8 P�� 1� +N�� 1I?�� 	�,�3�)1378(�-�23 :)1378(J�� :)1380 ( ��
[��  $% 1�,�?� ��!�� J7�� 6����.  

 
� <�� � ����  

 e)� ��� : ��!�� +!k �� ���!, ��������;�!qF46° 51´   �- 50° 03´  ����;�!qF �!/ ���  � �
!%32° 37´  �-34° 

22´   ���� ��!
 �,�.%. ��$* �� [���28559  $%�� �� ��!� !�)7��. v!% (� : �	�!� � ��$.8 ��8 ���� 1� e�.% (� ���� ���
 [�� ��$E� nN�� �  �53��!� ��8 ���� 1� +!k (� �: ��ADV� ���� 1� . ���� ��� �� �/�D-�� 1?I3 ��!- c�500  ��(� }?� (� !�

 $%�� �� ����. 1=!� 	����  ()* �� [*�@�42718 ����!�: nN��:�	�!�:���()=: ���!, ��8 ���� 1� $%�� �� ��!� !�)7��
 $�8 �� ��45- ��  ()* ��� (� �5�� n�$� !8  �53��!� � ��$.8: . e���� ���!, ���� cA�166431� $%�� �� ��!� !�)7��  �4�

$%�� �� ���� ��� �� +� $�,)- ��@3�M w�E, (� 1=!� 	����  ()* 0��  ��!- cA�  (�  . �2�� +� ��8  �B@�� 1�7� ���� �$�� ��
 &��� ��� !� 1�  $% [;�� �� +� ����� K�I�IE- ���(�� (�14 [%�� �)F� 1=!� 	����  ()* �� �2�� +�  �B@�� .QM  (�

 e�� (� g!5�  ��� �� 1� : �8  ��� [EV ���!�� �� 1RE, !s��$* ��� x�!���)61 -1360 ( �-)92 -1391 ( ���� ���� �����
$3$% 1;!C !R3 ��  :$3�)� ��^.?�� . �B@�.8 J7�� ��8 P�� (� ��)- �� 1� c��� �� �(��(�� �� \
�3 ��8 ���� $�� 17*!� ��

��B, 1.�3 :�.���B, :�?=�!�  ��D�� ���.3 � �.� . O�!_ ��!- L�� 1�  $%  ��D�� �8�B@�� (� \
�3  �B@�� !8 ���� ��.4- ��
 [�$� n�
�� 1� :c��� �� c�� ��  �B@�� !8 ��!� ��()- ��E�� n)� 17* !� �� Q|� :$%�� 1%�� �� ����3�  �B@�� �� �� �B@�.8

� �I�� KL�.*� 9k�� ��� !�  ��  $��c��� � . [5C(��  ��� ��!� ��.C ��()- �� ��� X�)� ��� &��� ��� !�2.33  !��� ��!��
 [5C(��  ��� ��!� �8 ��()-2 [�� e�� . ��E�� (� Z�!8 O% 1� �!� ���!� $��� :�!�C �� n�23� ��B.8 �)�(� n��AY 17*!� ��

 �B@�� 1.8 ����!- ��E�� �� ����( <N=� : $�� [�$� ��()- ��8  �=�)�4� ���/ 1� :$%�� 1%�$3 �8)uniform discharge (
�)% �� 1���E� . �  �).3 c�@I- +N�� X�)� ��� 1� �� K��D� ��8 [5C(��  ��� �� !s��$* ��8 ��� (� Z� !8 c2�M 17*!� ��

$�� ��$� �� �A3� K�)V ��$�(dimensionless) c���.3 �� .$3)% �� O-!�  $�� [�$� ��$/� Q|� . ����� 1� J��� !8 �� Q|�
��!C �� x�!��� ��$/� ��B3��� �� 13��� $�%�� �� �V�= [5C(��  ��� .$3�  $% 1���E� e)��� 1?��� &��� !� [5C(�� ��8  ��� .

 �� �$�� �� [�$� $�� �� ��8 ��� e�.*� ��E�� :��.C9k�� ��� �A3� 1� f)�!� [5C(��  ��� � $�� �� ��� !���I� e�I3� �� 17*!�
[�� [*�@� ���/ ��!- cA� �8 �� ���� (� 1� ���� f��-�� �D7�� ���)/ �� ��� X�)� ��� 	����  ()* Z� �� c5% . �� 1�,�

 :�8��C 0%)M :�j),)�, $�3�� !��q� $�Y �� ��� �B@�.8 1?��� c�3�)- �� c�8� n�23� �� �!7��� 1�,�?� c�8�)�� 1� �-�)V
 !A�  )E3 � g�= :O�%  $�� �� [�$� �!5�� [
� �� ��� ��� �.7@� 1� c���� [�$� �� �_��� (� ����!� . [*�@� cD8 17*!���

 ��� !.�3NM �� �� [*�@��  $% ����- �8  )� &�!,� X= &��� !� !R3 ��)�  ��$E�  :�;�!C )|- 15I3 (�  ��D�� �� �� ���� $
�;  ()*
 c��� �� \�5� �!B�� P�� !8 .58 17*!����� $
�;  ()* �� ��� ��� ����- c : ��� �  ()* [*�@� ��� 1?��� (�  ��D�� ��

��!C �� ����!� ���� $
�;  ()* �� ��� X�)� ��� :!R3 ��)�  ()* [*�@� �%�� ���=� ��� ��� X�)� . �� Q|������ 1� 1
[�$� $�� ��$� ��� :!R3 ��)� [5C(��  ��� +��3�� $�� ��$� ��� ��E�� $�� ��. X�)� ��� �� $�� ��$� ��� +!_�V�* (�

��!C �� ����!� :����3� [5C(��  ����� ��� ��� :���.  
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 #�)%1-  3�NT�14 6�� ( 6��� �� �� � R+N57 ./�, � ����)+� � .C��
�  

 e�� ��$�-
����� 

r�D-��)!�( ����;�!qF �!/ ����;�!qF e)� 

  ()* }?�
) !� )7��

��!�( 

 �B@�� $�  �B@�� �E� 13�=��� 

32 1780 33°  04´ 52´´ 47°  58´ 14´´ 615 21-145 �����)3 ������ 

32 880 33°  23´ 25´´ 47°  12´ 22´´ 568 21-163 +��� ��- ���(�  �� 

24 1770 33°  30´ 32´´ 48°  46´ 57´´ 270 21-167 )�8� �!8 

32 1530 33°  43´ 06´´ 48°  15´ 06´´ 1148 21-169 �_����� �!8 

32 1520 33°  47´ 12´´ 48°  12´ 25´´ 773 21-171 �7/$�V +�!� !5,� +��� 

11 965 33°  26´ 00´´ 47°  58´00 ´´ 2450 21-172 ���@�� +��� ���� n!= 

14 960 33°  29´00´´ 47°  57´00´´ 3670 21-173 ���@�� +��� ��45� 

32 1140 33°  26´ 44´´ 48°  14´ 56´´ 1590 21-175 !�23� cY ���� n!= 

31 820 33°  26´ 44´´ 49°  23´ 13´´ 6700 21-177 1��!;� ��45� 

32 800 33°  18´ 51´´ 47°  53´ 22´´ 800 21-179 1��!;� e)A,)Y 

32 790 33°  18´ 24´´ 47°  48´ 57´´ 1108 21-181 +�;�!� ��� ������ 

31 650 33°  09´ 43´´ 47°  33´ 06´´ 9140 21-183 !=$7M ��45� 

21 1720 33°  56´ 11´´ 48°  16´ 33´´ 166 21-954 ��-  �� ��.A� 

17 1420 32°  21´ 19´´ 48°  30´ 58´´ 234 21-966 1=)� ���Y <!%���� 

  

H
��  

P�� �+� <��  

 e�� 17*!� : ���� �.F ���� ��  $% �
��  ()* !R3 ��)� �!���$�8 ��8  �B@�� �� 1RE, !s��$* ��� ��8  ��� (�k� ��
 �����  ��� 6�IE- ��� �� 1�  $% 1;!C !R3 �� g!5� �����  ��� Z� Q|� �  $% <9* ����.�� ���
 !�k ��8  �B@�� �  $%

 e�� (� g!5�)61-1360 ( �-)92-1391 ( �)% �� 1;!C !R3 ��  
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 #�)%2- \ �T� ���7 .��� �� �� .C��
� �� .)� DW@ �� �[�(  x��), �� 	5�  

��� e�� �����)3 ������ 
 ���(�  ��
+��� ��- 

)�8� �!8 �_����� �!8 

 !5,� +���
 +�!�

�7/$�V 

 ���� n!=
���@�� +��� 

 ��45�
 +���

���@�� 

60-61 28.6 60 
 

82 36.9 
  

61-62 28.5 108.5 
 

91.65 21.4 
  

62-63 30 33.16 
 

91.4 15 
  

63-64 44.4 81.1 
 

113.2 27.5 
  

64-65 58 33 
 

411.2 195.5 
  

65-66 35.36 20.55 
 

411.2 33.4 
  

66-67 65.06 33.56 
 

151.5 49.2 
  

67-68 42.5 37.54 18 87.8 29.3 
  

68-69 45 49.39 86 159.5 38 
  

69-70 27.6 26.5 15.40 73.78 30.3 
  

70-71 49.5 50.9 112 245.7 88.4 
  

71-72 36.6 28.19 117 206.1 104.5 
  

72-73 62.3 28.75 85 85.34 122.9 
  

73-74 81.96 32.6 127 218.8 122.8 
  

74-75 13.99 13.84 49 159 52.9 
  

75-76 26.11 21.3 41 91.8 20.04 
  

76-77 119.2 10.6 76 370 98.6 
  

77-78 12.5 10.6 
 

139 41 
  

78-79 109 9.31 81 201 41 
 

338 
79-80 130 29.7 53 82 70 

 
338 

80-81 55.6 33.7 43.54 120.3 42.4 
 

272 
81-82 104 38.4 91.70 249 37.8 238 474 
82-83 80.9 36.1 70.90 123 35.6 113 241 
83-84 70.7 15.1 134 263 62.3 349 736 
84-85 65.5 28.1 158 235 85.1 423 996 
85-86 88 29.6 107 255 45 276 590 
86-87 13.8 2.02 88.32 45 38 171 198 
87-88 10 54.1 55.15 65.48 9.87 70.8 50 
88-89 39.87 25.3 75 87.04 31.2 154 258 
89-90 10.6 2.31 33.6 67.43 18.17 70.06 101.55 
90-91 13.36 8.38 3.58 47.35 25.19 37.61 112.02 
91-92 12.91 22.63 8.3 54.46 18.87 59.03 122.30 

 
 
  

Archive of SID

www.SID.ir

http://www.sid.ir


 
 

796 

 

  

 
 #�)% �����)2(  

��� e�� 
 cY ���� n!=

!�23� 
1��!;� ��45� 1��!;� e)A,)Y 

 ��� ������
+�;�!� 

!=$7M ��45� 
  �� ��.A�

��- 
<!%���� 

60-61 87.8 267 15.08 103 358 
  

61-62 89.7 275.1 146 88.2 403 
  

62-63 74.5 220 89 87 
   

63-64 159 420 614 135 1265 
  

64-65 385 1371.5 746 72 2180 
  

65-66 130.2 275 215 22.5 840 
  

66-67 325.61 
 

211 62 1345 
  

67-68 91.8 346 29 8.09 405 
  

68-69 98.4 487.8 410 46 1220 8.82 
 

69-70 62.2 216 20.6 26.7 291 
  

70-71 309 877 255 46 1020 22.4 50.7 
71-72 254.82 700 420 151 1900 17 82.5 
72-73 228 1315 280 87 2325 13.64 75.2 
73-74 181.1 1280 425 166 2667 36.4 53.04 
74-75 63.13 530 214 45.9 730 25 24.37 
75-76 125.77 396 224 120 975 8.07 

 
76-77 190 1050 82 41 1160 46.6 37.7 
77-78 192 551 60 5.8 701 3.56 26.5 
78-79 148 466.8 148 1.37 682 

  
79-80 138.6 520 340 54 670 8.3 

 
80-81 159 325 363 6.2 630 18.7 

 
81-82 181 495 186 62 700 

 
55.3 

82-83 96.4 221 258 103 563 24 37.4 
83-84 183 1155 246 105 1630 40.4 128 
84-85 256 1850 272 119 3090 28.1 69.6 
85-86 183 780 160 64.3 1190 35.6 100 
86-87 161 401 120.5 26.3 723 8.88 28.4 
87-88 112.5 231.7 134.4 60.2 457.7 3.7 11.96 
88-89 99.7 449 42.19 88.2 634 12.37 

 
89-90 49.94 189.2 117 29.1 356 5.18 6.55 
90-91 19.19 162.83 118.73 18.21 214.16 2.9 3.25 
91-92 38.81 204.82 80.35 24.47 390.97 5.85 10.36 
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n�� 17*!� : e�$F �� 1� : �B@�.8 ��8 P�� (�  ��D�� ��  �B@�� !8 ���� ��.4- ��!� ����� \
�)3 �(��(��)3( � X����
e�$F �� � �(��(�� ��!�  ��D�� ��)� KL���� )4 ([��  $%  ����  $% �(��(�� �  $% �!�C  (�$3� ��8  ���.  

 
#�)%3- �� �[�(  x��), �� 	5� �� 5 �8(J� ���� �� .C��
� �� 	C��W$� A
� ` � �/�/5 3:�8�  

e�� ����� g!5� !_�O B@�.8� 1?��� B@�.8� �� �B@ ���� �� �B@ \
�3 

24 0.77 Y=0.146x1.236 
!s��$* 1RE, � �  
���� n!= !�23� cY 

!s��$* 1RE, �� )�8� �!8  

11 0.9 Y=0.004x2+0.42x+29.69 
!s��$* �� 1RE,  

 !�23� cY  ���� n!= 

!s��$* 1RE, � �  
���@�� +��� ���� n!=  

14 0.89 Y=0.04x2+-0.871x+125.3 
!s��$* 1RE, ��   

)�8� �!8 

!s��$* 1RE, ��   
���@�� +��� ��45�  

30 0.84 y=0.532x+54.62 
!s��$* 1RE, � �  

!=$7M ��45� 

!s��$* 1RE, ��  
 1��!;� ��45�  

30 0.84 Y=1.593x+66.6 
!s��$*  �� 1RE,  

1��!;� ��45� 

!s��$* 1RE, � �  
!=$7M ��45�  

12 0.77 y=0.131x-1.653 
!s��$* �� 1RE,  

 �_����� �!8 

!s��$* 1RE, ��   
��-  �� ��.A� 

17 0.78 Y=0.13x1.059 
!s��$*  �� 1RE,  

���@�� +��� ���� n!= 

!s��$* 1RE, ��   
<!%����  

 
 

 #�)%4- .)� DW@ �� �[�(  x��), �� 	5�  \ �T� ���7 .��� �� .)� �/�/5 �  

��� e�� 
 ������
�����)3 

 ���(�  ��
+��� ��- 

)�8� �!8 �_����� �!8 
 !5,� +���

�7/$�V +�!� 

 +��� ���� n!=
���@�� 

��45�  +���
���@�� 

60-61 28.6 60 36.86 82 36.9 97.93 147.53 
61-62 28.5 108.5 37.84 91.65 21.4 100.09 149.63 
62-63 30 33.16 30.08 91.4 15 83.67 135.30 
63-64 44.4 81.1 76.79 113.2 27.5 198.34 294.26 
64-65 58 33 229.08 411.2 195.5 785.72 2024.83 
65-66 35.36 20.55 59.98 411.2 33.4 152.84 216.96 
66-67 65.06 33.56 186.23 151.5 49.2 591.78 1350.34 
67-68 42.5 37.54 18 87.8 29.3 102.50 122.58 
68-69 45 49.39 86 159.5 38 110.31 346.23 
69-70 27.6 26.5 15.40 73.78 30.3 71.75 121.37 
70-71 49.5 50.9 112 245.7 88.4 542.59 529.51 
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 #�)% �����)4( 

��� e�� 
 ������
�����)3 

 ���(�  ��
+��� ��- 

)�8� �!8 �_����� �!8 
 !5,� +���

�7/$�V +�!� 

 +��� ���� n!=
���@�� 

 +��� ��45�
���@�� 

71-72 36.6 28.19 117 206.1 104.5 397.48 570.95 
72-73 62.3 28.75 85 85.34 122.9 334.34 340.27 
73-74 81.96 32.6 127 218.8 122.8 237.75 659.84 
74-75 13.99 13.84 49 159 52.9 72.61 178.66 
75-76 26.11 21.3 41 91.8 20.04 146.43 156.83 
76-77 119.2 10.6 76 370 98.6 254.73 290.144 
77-78 12.5 10.6 96.94 139 41 258.63 416.78 
78-79 109 9.31 81 201 41 180.18 338 
79-80 130 29.7 53 82 70 165.43 338 
80-81 55.6 33.7 43.54 120.3 42.4 198.34 272 
81-82 104 38.4 91.70 249 37.8 238 474 
82-83 80.9 36.1 70.90 123 35.6 113 241 
83-84 70.7 15.1 134 263 62.3 349 736 
84-85 65.5 28.1 158 235 85.1 423 996 
85-86 88 29.6 107 255 45 276 590 
86-87 13.8 2.02 88.32 45 38 171 198 
87-88 10 54.1 55.15 65.48 9.87 70.8 50 
88-89 39.87 25.3 75 87.04 31.2 154 258 
89-90 10.6 2.31 33.6 67.43 18.17 70.06 101.55 
90-91 13.36 8.38 3.58 47.35 25.19 37.61 112.02 
60-61 87.8 267 15.08 103 358 9.09 16.69 
61-62 89.7 275.1 146 88.2 403 10.35 17.07 
62-63 74.5 220 89 87 417.06 10.32 14.12 
63-64 159 420 614 135 1265 13.18 35.23 
64-65 385 1371.5 746 72 2180 52.21 151.37 
65-66 130.2 275 215 22.5 840 52.21 26.73 
66-67 325.61 770.16 211 62 1345 18.19 112.11 
67-68 91.8 346 29 8.09 405 9.85 17.51 
68-69 98.4 487.8 410 46 1220 8.82 18.93 
69-70 62.2 216 20.6 26.7 291 8.01 12.00 
70-71 309 877 255 46 1020 22.4 50.7 
71-72 254.82 700 420 151 1900 17 82.5 
72-73 228 1315 280 87 2325 13.64 75.2 
73-74 181.1 1280 425 166 2667 36.4 53.04 
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74-75 63.13 530 214 45.9 730 25 24.37 
75-76 125.77 396 224 120 975 8.07 25.54 

  

  

 #�)% �����)4(  

 

��� e�� 
 ������
�����)3 

 ���(�  ��
+��� ��- 

)�8� �!8 �_����� �!8 
 !5,� +���

�7/$�V +�!� 

 +��� ���� n!=
���@�� 

 +��� ��45�
���@�� 

76-77 190 1050 82 41 1160 46.6 37.7 
77-78 192 551 60 5.8 701 3.56 26.5 
78-79 148 466.8 148 1.37 682 24.68 31.82 
79-80 138.6 520 340 54 670 8.3 29.07 
80-81 159 325 363 6.2 630 18.7 35.23 
81-82 181 495 186 62 700 20.96 55.3 
82-83 96.4 221 258 103 563 24 37.4 
83-84 183 1155 246 105 1630 40.4 64.2 
84-85 256 1850 272 119 3090 28.1 69.6 
85-86 183 780 160 64.3 1190 35.6 100 
86-87 161 401 120.5 26.3 723 8.88 28.4 
87-88 112.5 231.7 134.4 60.2 457.7 3.7 11.96 
88-89 99.7 449 42.19 88.2 634 12.37 28.43 
89-90 49.94 189.2 117 29.1 356 5.18 6.55 
90-91 19.19 162.83 118.73 18.21 214.16 2.9 3.25 
91-92 38.81 204.82 80.35 24.47 390.97 5.85 10.36 

  
n)� 17*!� : �� �3���!; ��()- e�$F (� �!�C  !A� �� �  �B@�� !8 13L�� +N�� �� 1RE, !s��$* ��8 ��� (� �!�C  !A� ��

 ��	;� n!3SMADA  [5C(��  ��� �� +N�� ��� : ����� ��()- ��!A� 0��	C (� QM2  �10  [��  $% 1���E� :1,��.  
n��AY 17*!� : ��B.8 �)�(� 17*!� ��� ��  [��  $% n�23� .�)R�� ��$�,  �=�)�4� ���/)Uniformity factor ( ��

[��  $% 1���E� !�( 1?��� (�  ��D��.  

 

��$I� P��	C ��� ��  !��!�2.39  $%�� �� .e�$F �� 17*!� ��� H��3 �)5 ( �4% �)1( [��  $��.  
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 #�)%5-  	5� ��)�� �W����F+� �� ��J�� �+!�Q � �
R�Q �� .)� D����1
  

 e�� ��$�-
 ����� ��8

)n( 

 ��� [5C(��  ���
  $% [=�)�4�

)Tr( 

    $% [=�)�4� ���
K .Q 2 

 1,��  � ��� [�@3
 X�)� ��� 1�

 +N��Q  10  /
Q 2 

 1,��  � ���
 +N��Q  10 

 X�)� ���
+N��Q 2 

 �B@�� 

32 12.30 111.14 2.10 97.60 46.50 �����)3 ������ 

32 13.40 72.42 2.06 62.54 30.30 +��� ��- ���(�  �� 

24 16.00 181.78 1.97 150.12 76.06 )�8� �!8 

32 8.97 297.96 2.48 309.62 124.67 �_����� �!8 

32 6.50 97.03 2.55 103.69 40.60 !5,� �7/$�V +�!� 

11 5.03 374.35 2.72 426.00 156.63 ���@�� +��� ���� n!= 

14 4.80 601.09 3.46 871.10 251.50 ���@�� +��� ��45� 

32 11.32 335.72 1.98 278.00 140.47 !�23� cY ���� n!= 

31 6.11 1202.82 2.33 1170.46 503.27 1��!;� ��45� 

32 8.40 440.36 2.52 465.11 184.25 1��!;� e)A,)Y 

32 28.30 285.01 1.31 156.06 119.25 +�;�!� ��� ������ 

31 5.86 1979.37 2.58 2136.35 828.19 !=$7M ��45� 

21 4.66 34.80 2.74 39.94 14.56 ��-  �� ��.A� 

17 5.35 74.90 2.68 84.12 31.34 1=)� ���Y <!%���� 

  

  
�1�1- 6��/7 �C$�	 5 $Y�+6� 95 )c��  
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 c2�M 17*!� : (� Z� !8 K�)V ��$� �  �).3 c�@I- +N�� X�)� ��� 1� �� K��D� ��8 [5C(��  ��� �� !s��$* ��8 ���
$�� ��$� �� �A3�(dimensionless) c���.3 �� .$3�8$% 1���E� e)��� 1?��� &��� !� [5C(�� ��8  ���  . !� ��  $�� [�$� !���I�

$�� �� [�$� $�� �� ��8 ��� e�.*� ��E�� : c�8� �� e�I3� ��.C 9k�� ��� .  
 
 
 
 

#�)%)6 (�8(J� ���� �� .C��
� �� �F+� )85 6�)5 ��)e� .)� AQ � � �  

J��� e�� 1� [5C(��  ��� 
 $�� �� ��� ��B3���  

�8  �B@�� 
J��� 

 [5C(��  ���
e�� 1� 

$�� �� ��� ��B3���  
 �8  �B@�� 

1 33.00 3.61 17 1.94 0.85 
2 16.50 2.85 18 1.83 0.81 
3 11.00 2.50 19 1.74 0.75 
4 8.25 2.11 20 1.65 0.72 
5 6.60 1.94 21 1.57 0.66 
6 5.50 1.78 22 1.50 0.63 
7 4.71 1.61 23 1.43 0.57 
8 4.13 1.46 24 1.38 0.54 
9 3.67 1.37 25 1.32 0.51 
10 3.30 1.29 26 1.27 0.46 
11 3.00 1.19 27 1.22 0.41 
12 2.75 1.12 28 1.18 0.38 
13 2.54 1.05 29 1.14 0.35 
14 2.36 1.01 30 1.10 0.31 
15 2.20 0.94 31 1.06 0.25 
16 2.06 0.88 32 1.03 0.17 
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�1�2-  )85 	5 	5� V+C�+� �� 5 	Q:$�,� O
/�Q ����$� 

 c5% 17*!� :�� ��� X�)� ��� ��� 1?���14  1?��� � 1;!C ��!
 ���!� ��)� �A3� ��8  ()* [*�@� �� !R3 ��)�  �B@��
[��  $�� [�� 1� !�(:  

     

  
 �1�3-  � ./�, sJ� V+5 �J5��� .C��
� ��:� �F+� >���� 	5�  

  
 cD8 17*!� : ���� $
�;  ()* [*�@� ����-  : $�� [�$� ���� $
�; ��8  �B@�� [*�@� �2��� �� 1� :  

 )�8��!8270  ���@�� +��� ���� n!= : 2482  1��!;� ��45� : 6700 ��-  �� ��.A� : 166 ����  :
 <!% 234  ���@�� ��45� : 3670 

c58 17*!� :���� $
�;  ()* �� ��� ��� ����- : ���=� ��� ��� X�)� ��� �  ()* [*�@� ��� 1?��� (�  ��D�� ��
��!C �� ����!� ���� $
�;  ()* �� ��� X�)� ��� :!R3 ��)�  ()* [*�@� �%�� .Q|�  ������� $�� ��$� ��� ��E�� 1� 1

$�� �� [�$� $�� ��$� ��� :!R3 ��)� [5C(��  ��� +��3��.  ����� ��� ��� :��� X�)� ��� �� $�� ��$� ��� +!_�V�* (�
��!C �� ����!� :����3� [5C(�� .  

  

 #�)%)7 (��7 )E� �� .C��
�  �+� 	5�� �+� >���� 	5� ���7 5  

 �B@��  )� ������ X�)���� $
�;  �B@��(   ��� ���)���� $
�;  �B@��(  
)�8��!8   = 33.2    Q1=2.2 33.2=73.04   

���@�� +��� ���� n!=  212.422   Q2=2.2 212.422=467.32  

 ��45�1��!;�   =554.08   Q3=2.2 554.08=1220  

Z�-  �� ��.A�   =24.83   Q4=2.2 24.83=54.62  

<!% ����   =30.33   Q5=2.2 30.33=66.7  

���@�� +� �� ��45�   =308.65   Q6=2.2 308.65=680  
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H
�� � I�5  

 �� 1I?�� ��7E- 6�!� (� ��� 1,���� ����!� 1� n�$
� [;!C n�23� ���!, ���� �� 1=!� 	����  ()* �� 1� 6�IE- ��� ��
$% \=�% ��� P�� 1� +N�� . ��)- �� [�� 1;!�9M n�23� ���!, ���� �� 1=!� 	����  ()* ��!� 6�IE- ��� 1� ���23� (�

 : nN�� ��8 ���� ��  ���� 1=!� !B�� �*�)3 �� �,� �!� ��4� [��  $% �
�� ���� ��� �� 1� 1=!� 1�*�3 (� 0�� !8 ��!�
$.8 � 	�!�: ����!� :  �53��!� ���  K����E� $3�� �� �8 ���� �� �� 1RE, !s��$* ��8 ��� �!�(  �)%  �!� ��� 1� $���3 ��

 [��  $53  �!� ��� 1� 6�IE- . 1� $�%�� �� +N�� �� 1I?�� ��7E- ��8 P�� (�  !�q� $�Y �)��!C� P�� � �$�!��8 P��
 $�@8 ����)=!� �!.� ���/� (� \=�% ��� P�� 1� [�@3)3�!��M:����4.8 � $1389.( \=�% ��� P�� � 6�IE- ��� �� ���!����

[��  $%  ��D��. 

  

O5��  

$3�!��M.1IFN�: �.��$A�: r.��)8�Y:n. :n)1389(     : �	��!� (!��,� 1�I?�� �� +N��� �� 1I?�� ��7E- ��8 P�� 1@��I�� ���!�: :
  ���: ��!�� ����� ����� 172� ����	���� � �-!� 1�!5363  ��.%:2  

n: ��$A�.:)1390 (cD8 ��Y: ��!A-  �B53�� K���53� : n��$7F ��!���� �j),��$�8:  
Rohani, h.,( 2001).Regional flood analysis using hybrid in arid and semi-arid regiom(case 

stydy:Khorasan).MS.c.thesis .Watershed management .university of Tehran , pp.64-68  
Taghavi Abrishami , A.,(2002).Comparison of maximum flood discharges methods using different 

frequency in Khorasan North Rivers .6th Internatonal River enginrrring Conference ,Shahid 
chamran AhvazUniversity 
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