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LU R�2)sm 3�M/T�M(�2� b"E) <,�) . DG�  ,  V"	 �, ��&�2  2 ./0�"1/2 @��P���, �;
���,  1/D/, OV"&LM ,  0A�2 MNP���- �26, @��,  + �2� 36���7  0A�2 PMP </=>	

�2� 36$ .
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2f��02��2�1$�"� 36gD���� .
3- probable maximum precipitation 
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��$�Z05�1$�"���"V"& ]	 P�j&�;� ;�� P- 6$�,  0$�6� �"V� )=5/=�'T[NT:[.(3��t02� �,
� ;��& ��� ��2 �J+�6# P�"	/<I0>& 8ePMF���v  ,  V"	 �, �� /��62 �@ K",�&
�/�,/1���+.��� 2/0�"1/.�E%�  , �����@��&-@, R�/QR�F& < =+/=)� �^�1A  /I�

&�+<)� � �	/w5�  + �2� �	/& �2�  0��7 ���) 3��t02� ��"& _���H�� ;� P�"	����(��@
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y�%��� b�$��& �TzNS R�G& OR�) �� �@��t& /6V B�� 6����,��+@���-  , �� �� ���- 
P.M.P^"	 /� ��+ p/	����1D�;�� �� 3��t02� ��"& 36$ {e^� ��� 3��,�� �,��7�(, �
PMP ����  q��� )'6��-�/$T[N[:L�.(

y|�e+ � �W5�� hTzzz� ���  , �� <I0>& ���, �J+�6# /(�j���, @ , P�02�61� <+ 
Y6&)LM 0A�2 (�"I�  QR�F& )'�=/=5T[NT:LS.(

y��� �6R�1�TzNL2��,  , '�3��� �� �J+�6# TzUT �	 TzNU �� ��e%7"@�, �  05���� 
;"	 d�2��}��@�/��G& <E&�7 � P"2���D7�, 3��� �, �LUU�2� 3��+  q��� �� b�2 .

1- probable maximum flood 
2- geography information system  
3- Marshall, Hansen  
4- Rakhchow, Clark 
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1- Fardinald 
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!"# �� �j/0�"1/2 ���  , <I0>& ���, �J+�6# ���-�, *�+  ��5��� (��,- ���� 

.��)G(��
�Y ��-��
� �%$�GKZ5?:C �6�7 �4��� D5-�) -+ [?� ���;+!-1E/G/1EHI 

.��)E(��-��
� �%$�KJ�6�7 �4��� D5-�) -+ [?� ���;+!- Z5?:C1K!1E/G/1EHI 



��� � ��D� &���, � �/���cV �D���� f �I=A @(��)�/���cV 36jD���(3��I$ 'h�

.��)K(��
�Y ��-��
� �%$�GK���;+!- Z5?:C �6�7 �4��� D5-�) -+ [?�1G/11/1ELG 

./�)I(��-��
� �%$�GKD5-�) -+ ���;!- Z5?:C �6�7 �4��� 1N/G/1ELE 

@!�A)E(��-��
� �%$� -+ ,-�: \>7 ! 87�	# ]^�_)-� ����(#1E/G/HIX�7 -+ �[?U ���;+!- Z5?:C 
I÷H=LHIE×G=KEG1

Z2"0& P�(/&
 rF2 �� �76���,

 �QI]	m.m 

�QI]	 B]#
  , ���,

OQg&�0&��(� 

�#�%&
 �QI]	

2Km 

���, B]#
3M

�/, rF2
 P���EI� Z5��

2Km 

P���, �/4��/&
 Z5 �� �/,

P���IE�m.m

�/, �76���, P�(/&
P���EI� �1>1&��

m.m 
S� M�/LUTU z[/[UM�/LUTU z[/[US�SU〉
\S/�SL�/zz�U Lz/T\� N/\z[z [S/TMM ��SUy�U
TS/MzM/LM[[� z�/MzM T�/TM[N�SS/[Tz M��UyMU
zL/M[[�/[M�U� ��/\N� z�/TUTSzSU/Lz� [�MUy[U
�z/MLN�/[�zzU NM� �/TMN� M�/z�L�[U〈



!"# �� �j/0�"1/2 ���  , <I0>& ���, �J+�6# ���-�, *�+  ��5��� (��,- ���� 

@!�A)K(��-��
� �%$� -+ ,-�: \>7 ! 87�	# ]^�_)-� ����(#1K!1E/G/HIZ5?:C c6�7 -+ 
[?U ���;+!- 

I÷H=LHIE×G=KEG1
Z2"0& P�(/&

 rF2 �� �76���,
 �QI]	m.m 

�QI]	 B]#
  , ���,

OQg&�0&��(�

�#�%&
]	�QI2Km

B]#
���,3M

�/, rF2
 Z5��

P���EI�2Km

P���, �/4��/&
 Z5 �� �/,

P���IE�m.m

�76���, P�(/&
 �1>1&�� �/,

 P���EI�m.m
TSU [\LU L�/L[[\/L�L�/L[TSU T�U〉

S/TM[ TNTNL ��/TLS TMMSL [U/TU[ TMU T�UyT[U 
N\/TLN M[MzU M�/[[\ L�[UN z/LTU TLU T[UyTTU 
T/TT� \MTzN �[/SMM [U\UN UN/[U\ TUU TTUyzU
�z/TU\ NNLSS [N/NLU TMUSN N�/T\� NUzUy\U
LT/TUS L/Nz\M[ NM� L/TM\\SL/LMSU\U〈

�A �-�
� @!)I(�	# ]^�_)-� c���(#\>7 ! 87 ��-��
� �%$� ! ,-�: 1G/11/LG���;+!- Z5?:C c6�7 
[?U 

I÷H=LHIE×G=KEG1

Z2"0& P�(/&
rF2 �� �76���,

�QI]	m.m

�QI]	 B]#
  , ���,

OQg&�0&��(�

�#�%&
 �QI]	

2Km 

���, B]#
3M

�/, rF2
 Z5��

 P���EI�
2Km 

P���, �/4��/&
 Z5 �� �/,

P���IE�m.m

�76���, P�(/&
�1>1&�� �/,

 P���EI�
m.m 

�/S\NL/MzN M/\NL/MzN M/\�/S\S�〉
N\/SLTz/SLM[ [T/zz[\/�\MM zT/zT�/SLS�ySU
TM/�z\S/TzTSz TL/[LM �\/TLzLSNT/LLM �/�\SUy��
\T/��zS/[\[[N L/S\U L/TNTSz UN/[MS �/�L��y�U
U\/�MNN/M�LzT S�/N[\ zL/\z�L M�/TS\ �/M\�UyM�

�M zN/M�SUL NM� T/[TT [�/\�/MLM�〈



��h � ��D� &���, � �/���cV �D���� f �I=A @(��)�/���cV 36jD���(3��I$ 'h�

�-�
� @!�A)H(��-��
� �%$� -+ ,-�: \>7 ! 87 �	# ]^�_)-� c���(#1N/G/LE���;+!- Z5?:C �6�7 
[?U 

I÷H=LHIE×G=KEG1

��Z�#d��4#
-+ ����-�:

�9
>) ef�
m.m 

\>7
 �9
>)
 �: ,-�:
?4#-�Z� 
<9/# 

87�	#
 �9
>)

2Km 

\>7
 ,-�:3M

g�: ef�
 d;!+

 ��-��
�
2Km 

g�3���#
 g�: ��-�:
 d; !+
��-�
��

m.m 

����-�: ��Z�#
��(�#!+ g�:

 ��-��
�m.m

�/\LUL�/SUT[U/NUL�/SUT[U/N�/\L\U〉
L/SNU�/[NM[ [[/�SUL�/[LMLU[/MN�/S\\UyS�
�/SM��/TU[LUz\/T�z�/SM\\SM/TU[�/SLS�ySU
Nz/SUTL/LUTML\N/[[U�\/zNLTNT/T\U�/�\SUy��
Lz/�\[L/[[TSSNS/�\NL/T[ULMUN/LMN�/�L��y�U
zS/�M�L/MT\SzzN/\�zL/NSU[TL/TNT�/M\�UyM�
\z/�[\M/M�UzTT�/N[NLL/[[LLT\/\N�/MLM�yMU
SS/�[Mz/M�[M\NM�\�/L�� N�/S�/[\MU〈

��(�# ���D.A.D 

1>1&���@D.A.D�b�6V d�2� �, ��@��t	�� fH�� .I+  , �#�%& ��(��excel B2� 
��7�6(WMO,NO,237) .�1>1& )T(P��"	 Y6& � �#�%& 'wIA �4��D�  !"# �� ��

�&  QR�F& ��"& 6$�,.

1>1&�)T(P��"K Y6& � �#�%& 'wIA �4��D��&  QR�F& ��"&  !"# �� ��6$�,.

1- Depth. Area. Duration 



!"# �� �j/0�"1/2 ���  , <I0>& ���, �J+�6# ���-�, *�+  ��5��� (��,- ���� 

( ������ 	 
���
)��� �� ���� ��
�� 48  � 24  ����� �� ��� ! "�# $���% "��� (5	2)   '(�)* 
 + !

10

100

1000

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

(mm) �������

(k
m

2)
�
��
��

24س���� 65/2/13
48س���� 65/2/13-14
24س���� 73/2/10
24س���� 72/11/12

24س����48س����

 
�# ��()1(��
�Y ��?: h!��) �: <=4�# ���GK!KJ[?� �� ���;+!- �6�7 �4��� 

�4
�5��

=>	 ��/ DG� <��@2/0�"1/j�� H;� � DG� 6$ 36 ;� �� ��MN�� �	 ���$ ;� <E) �A�2 �P�
P��"	�	 ��/��,�1, �"I�  QR�F& �  �� �f DG&; rF2 f/��;��	N�U�f�� b�j2��"j0
P�&;���7 8�90�� �C� ��"& @��6)P�&;�2 '�2�1$�"� TzNSyTzzM' DG��/0�"1/2 @�� .(

 P��"	 ��T[�TM/L/T[S� ��&�2 6$ 36��D& P���,  ��&�2 '�;���"2 �@"2  ,  � �2� 
�R�# �g/0�"1/2 ��5 Z���$ �>	 �  0��� b�G0�� ;�ER� Y�A�t	�� �,��  I/� �#�"�

�"&�	�&�1/j��/� 3��� �6�2� 36���7 6�6$ �76���, �(�� OV"& )'@�gDRT[NL:T('
) DG�S.(



��i � ��D� &���, � �/���cV �D���� f �I=A @(��)�/���cV 36jD���(3��I$ 'h�

.��)H(��
�)1K!1E/G/1EHIg�#X ef� 

.��)L(��
�)1G/11/1ELGg�#X ef� 



!"# �� �j/0�"1/2 ���  , <I0>& ���, �J+�6# ���-�, *�+  ��5��� (��,- ���~ 

.��)J(��
�)1G/11/1ELG ef� JIN@����&�4�� 

.��)M(��
�)1N/G/1ELEg�#X ef� 



��� � ��D� &���, � �/���cV �D���� f �I=A @(��)�/���cV 36jD���(3��I$ 'h�

.��)1N(��
�)1N/G/1ELE ef� JIN@����&�4�� 

P��"	 ��TL/TT/\L��$ 6$  C#e& �2 Z/0�"1/j�;��	 N�U��$ �, b�j2��"0j� �Z
2/0�"1/j�&; rF2 /�2� �1��I� _e&�+ �.��6&  ��&�2 �� ���0�@8�� b�I$ � �2� 
���k	 �>	 �� P��/� OV"& � 3��� ���) ��76���, �(�6$���7 6� DG� �2� 36 )N�\.(

�� P��"	TU/L/\[#�"� �� B+�# ��2 ��D��� 6$  C#e& �2�� 8�� b�I$ /b�I$ �  
� OV"& ����� s�$ ���"� �(@�� ;� 8"K�& � ��2 @����@�� �, �(5 @$/O��@

R�I$�(+�& Y�A�t	�� � ;�ER� @��7 ���K ;� �2� 36��� �, ��D��� �"V� @P�0%,�A b�I$ 
& OE2��"� �"$@)� 8�� 8"K�& � H�7 "2  , �0D7�, Y�����V �� 61� d"��/@b�I$ 

��� P���� �(/61+ �6' DG� )TU�z(.

 E2�>& ��V�0�, ���, <,�) 8- �H�7 P���- �26, 3�� ��	�, ��E$� ���2� ��� .
�$� FG�  + �2� �+m P�� �,�� B1E$ /� H�41� �� � �%����, �(c	 ��//& ��� ;� 61+��
, ��/D/1 H��6	 TL0A�2  FG�  ��, B1E$ @3��� ��@TU3;�� �� 3�& �� ;� H"2 � H�� 'b�� 

3��� b"K��&- @��, @��3�40%��@��,-��& )LUUMyTz�T(�() '��)LUUMyTz�z(*�+ '
)LUUMyTzN�(�%&�� ')LUUMyTz�� (��$"� �)LUUUyTz\\ (��7 *��902��6.

3��� P"X 3�40%�� @��&- E� P�%g� ��f	 @��&- b6& ;� 3��t02� �, �"f3��� 'b�&�� }�;" ��



!"# �� �j/0�"1/2 ���  , <I0>& ���, �J+�6# ���-�, *�+  ��5��� (��,- ���� 

H��6	 �, ��, �A�2 � B1E$  FG� @�&�  1/D/, � 6$ 3��� �;��,TL3��� @��,  0A�2 @�� 
�0D7�,�U�NU6���7 ���-�, b�2 . FG� @�&� P�"I�  1/D/, ;� ?� ;� 3��t02� �, B1E$ 
���"I�SKEW/T/P)e	 rF2 �� xe05� �E%� �&��@ FG� �26, P��"	 ��D� � B1E$ 

rF2  , � 36&-TUUU&/=�6E	 ��,�� '6$ <�=IA �/��, Y�@&�I	 �P��"	 3��� �, �� ��@
�D7�,�U�NU�0� 6$ H�]�� b�2 �b�6V �� ���@)z�	\(�2� 36&- .

 F,��)T(MP =  �,"K� O��! 
, 3��� xe05� �E%� ;��	 �� �/Q& �D7;�TUUU�=/& ��,

;��	 �� P��"	 xe05� �E%�TUUU��, �=/& MP= 

@!�A)L(ef� -+ Bi4;� 8�	� ! \��� �f$� ��#+ �+�
� ���%�:1NNN ��
�) @�/��: �4/� 
1E/G/1EHI 

�	
�

8
Bi

4;
�

Bi
4;
�8

�	
�

8
�	

�
Bi

4;
�

��3
4	

5�

h!
��)

?T�
��7

1E
��


�)
\�

��
�f

$�
8

���ef
�

�:
��

#+
.5

��)
1N

NN
@�

��
�&�

4��

ef
�

-+

-+
1N

NN
@�

��
�&�

4�
�

h!
��)

?T�
��7

1G
8

%�
?:

�-!
+�

:\
���

�f
$�
�4�

��
IN

@�
�

\�
��

�f
$�
.5

��)
1G

�4�
��

IN
ef

�
�:

�W�
�

1N
NN

@�
��

�&�
4��ef

�
-+

-+
1N

NN
@�

��
�&�

4�
�

8
:�Y

-<
5?6

h!
��)

?T�
��7

1G
�

8
%�

?:
�-!

+�
:\

���
�f

$�
�4�

�
JN

@�
�

\�
��

�f
$�h

!��
).

5�
�)

1G
�4�

��
JN

�:
�W�

�
1N

NN
@�

��
�&�

4��ef
�

-+

-+
1N

NN
�

@�
��

�&�
4�

8
:�Y

-<
5?6

*�+ z/TU\/TSS/zL/TLM/T[N/TNM/TTTM TM/TN/T[T/Tz�/TTL/TMTS/T
P���	[/TUN/T�T/zM/TTL/T[T/TNL/TTS/T[Tz/TN/T[T/Tz�/TTTM LL/T

()���M/TUTS [/zTLM/T[N/TNM/TTTM TS/TN/T[T/Tz�/TTL/TMTN/T
��$"�L/T�T/T�T/TTTT N/TNT/TNN/T[L/T[L/TTz[/TNTM S/T[L[/T
�%&��L/T�T/T�TT z/TU\/TNTN \/T[L/T[LT/Tz/TzL/TNz/T[�/T[L[/T

MeanTN/TL/T



�i� � ��D� &���, � �/���cV �D���� f �I=A @(��)�/���cV 36jD���(3��I$ 'h�

@!�A)J(
� ���%�: ef� -+ Bi4;� 8�	� ! \��� �f$� ��#+ �+�1NNN ��
�) @�/��: �4/� 1G/11/LG

8�	� 
Bi4;� 

8�	�
Bi4;� 

8�	�
Bi4;� 

��3
4	

5�

h!
��)

?T�
��7

1E
��


�)
\�

��
�f

$�
8

���ef
�

�:
��

#+
.5

��)
1N

NN
@�

��
�&�

4��ef
�

-+

-+
1N

NN
@�

��
�&�

4�
�

h!
��)

?T�
��7

1G
8

%�
?:

�-!
+�

:\
���

�f
$�
�4�

��
IN

@�
�

\�
��

�f
$�

.5
��)

1G
�4�

��
IN

ef
�

�:
�W�

�
1N

NN
@�

��
�&�

4��

ef
�

-+

-+
1N

NN
@�

��
�&�

4�
�8

:�Y
-<

5?6

h!
��)

?T�
��7

1G
�

8
%�

?:
�-!

+�
:\

���
�f

$�
�4�

�
JN

@�
�

\�
��

�f
$�

h!
��)

.5
��)

1G
�4�

��
JN

�:
�W�

�
1N

NN
@�

��
�&�

4��

ef
�

-+

-+
1N

NN
�

��
&�4

�
@�

�

8
:�Y

-<
5?6

*�+ L/U\S/ML/SS/MTTL/S�/z�/T�[/TTM/Sz/zS/T

P���	S/[�/zN/��/\[/SN/TLz/S�/zLS/TN/ST[ T/\S/zLN/T

���()L/LyT/�N/[�/�N/�TLN/SM/z\U/T[/SN/TL\\/z\S/T

��$"�\/[[�N/\�/TU�/zz/\�/\�S/T\/TUTU NN/\SL/T

%&���N\/\N/SSN/TT[/TUS/Nz/\[T/T[/TL�/TTz[/N[N/T

MeanMS/T�L/T



!"# �� �j/0�"1/2 ���  , <I0>& ���, �J+�6# ���-�, *�+  ��5��� (��,- ��i� 

@!�A)M(ef� -+ Bi4;� 8�	� ! \��� �f$� ��#+ �+�
� ���%�:1NNN ��
�) @�/��: �4/� 1N/G/LE

8�	� Bi4;�Bi4;� 8�	�
8�	�
Bi4;� 

��3
4	

5�

h!
��)

?T�
��7

1E
��


�)
\�

��
�f

$�
8

���ef
�

�:
��

#+
.5

��)
1N

NN
���

�&�
4��

@

ef
�

-+

-+
1N

NN
@�

��
�&�

4�
�

h!
��)

?T�
��7

1G
8

%�
?:

�-!
+�

:\
���

�f
$�

�4�
��

IN
@�

�

\�
��

�f
$�

.5
��)

1G
�4�

��
IN

ef
�

�:
�W�

�
1N

NN
@�

��
�&�

4��

ef
�

-+

-+
1N

NN
@�

��
�&�

4�
�8

:�Y
-<

5?6

h!
��)

?T�
��7

1G
�

8
%�

?:
�-!

+�
:\

���
�f

$�
�4�

�
JN

@�
�

\�
��

�f
$�
h!

��)
.5

��)
1G

�4�
��

JN
�:

�W�
�

1N
NN

@�
��

�&�
4��

ef
�

-+

-+
1N

NN
�

@�
��

�&�
4�

8
:�Y

-<
5?6

*�+ L/TL\/T\�/TUN/TL[/TL\/T\N/TU�/T[U�/T\/TLTN N/TUS/T[US/T
P���	L/TT\/TzN/zTL T/T[L/TNT/TTS/TLU�/TS/T[�/TNL/TT\/T[TM/T
���()T/TT\/TSz/zL/TL[/TL\/T\N/TU�/T[T/T\/�TN N/TUS/T[TT/T
��$"�M/T�L/T�T/TTT/TT�/T\T\ N/TLN/TLT�/TN/T\L/T\N/TL�/T[T\/T
�%&���/T�L/T�\/TUS/TUL/TNL/T\L/T[L�/T[L�/T�/TN�/T\L/T[L�/T[L�/T

MeanTL/TS/T

,/D/61	  1@H��6	 �, ��, TL��,  0A�2 @3��� �� @TU3��� �� 3�& ;� 3;�� @��&- @�
��,@3��� ��@�D7�, �U�NU;"	 ;� 3��t02� �, b�2 ���&- O2�1& }@)	 <EI7/�[(

6$ ���-�,) .'3��(/=AT[\\�'�Uz .(�0��b�6V �� ���@)TL�	TU(�2� 36&- .

 F,��)L(MW =�!���, O

�/Q& �D7;�, 3��� �, 36$ �J+�6# ��, �A�2 
P��"	 36$ �J+�6# ��, �A�2 MW 



�i� � ��D� &���, � �/���cV �D���� f �I=A @(��)�/���cV 36jD���(3��I$ 'h�

@!�A)1N(��
�) -+ +�: 8�?� �+�
� ���%�:1E/G/1EHI 

��34	5�
?TU��71G
�4��� 8�?�

��
�)+�: 

8�?� ?TU��7+�:
�-!+ �: ���

8%�X�:IN@�� 

8�?�?TU��7+�: 
�-!+ �: ���

8%�X�:JN@�� 

?TU��7 <5?61G
�: +�: 8�?� �4���

 8%�X�: �-!+IN@�� 

?TU��7 <5?61G
�: +�: 8�?� �4���

 8%�X�: �-!+JN@�� 
P���	 TLz/L�z/L\T�/L[L/L
*�� TUT/TzS/LUz/TL
���() TMS/LU[/LLM\/TS/T
��$"� \�/T[S/T�\/TST[/TLT/T
�%&�� TUz/TLTMLz/TM/T

MeanS/T\/T

@!�A)11(��
�) -+ +�: 8�?� �+�
� ���%�:1G/11/LG�: @+�9# E1/1/MK

��34	5�
?TU��71G
�4��� 8�?�

��
�)+�: 

?TU��7+�: 8�?�
 �-!+ �: ���

 8%�X�:IN@�� 

?TU��7 +�: 8�?�
 �-!+ �: ���

 8%�X�:JN@�� 

?TU��7 <5?61G
�: +�: 8�?� �4���

+8%�X�: �-!IN@�� 

?TU��7 <5?61G
�: +�: 8�?� �4���

 8%�X�: �-!+JN@�� 
P���	 LU�/LTL/L[U\/TTS/T
*�� T�L/TzS/LULN/T[\/T
���() LU�/LL[/LMTL/TLT/T
��$"� TLTST/T\[[/TML/T
�%&�� TLN/TN�/LU�S/T\/T

MeanL\/T[\/T

@!�A)1G(+�
� ���%�: ��
�) -+ +�: 8�?� �1N/G/LE�: @+�9# EN/K/1MMK 

��34	5�
?TU��71G

8�?� �4���
��
�)+�: 

?TU��7+�: 8�?�
 �-!+ �: ���

 8%�X�:IN@�� 

?TU��7+�: 8�?�
 �-!+ �: ���

 8%�X�:JN@�� 

?TU��7 <5?61G
�: +�: 8�?� �4���

 8%�X�: �-!+IN@�� 

?TU��7 <5?61G
�: +�: 8�?� �4���

�-!+ 8%�X�: JN@�� 
P���	 T�[/L[T/L��/TS\/T
*�� T�M/Tzz/LU[/TM/T
���() T�L/LLz/L[MN/TS/T
��$"� TUM/T[L/TM[M/TML/T
�%&�� TUL/TSS/T\SL/T\S/T

MeanMM/T�\/T



!"# �� �j/0�"1/2 ���  , <I0>& ���, �J+�6# ���-�, *�+  ��5��� (��,- ��i� 

��
�) <5?6 ����(# 

 F,��)[(.FM MP MW=

)'��� �>R�^T[N\:M\(

FM =�!�P��"	 O

MP =�!��,"K� O

MW =�!���, O

 /1D/, O���! .1��� �,"K� �, P��"	 �� ���, Z2"0& ��6G& ��  ��7�6V �"F, �� ��, �A�2
3��� �D7�, @���U�NU� 3��+ b�IA� b�2 PMP�& �26,  !"# 6�-)b�6VTM�T[(.

@!�A)�j(+-!C?:PMP ,!- �: 8%�?: �-!+ �: k�4:����lm[?U ���;+!- Z5?:C �6�7 -+ @�� 

PMP P��"	 O��! �QI]	 rF2 �� �76���, Z2"0&mmP��"	 ����	 
z/zzN�/T�MTL/TT/\L
N�/N�S/TSS/�[T�/L/\[
UN/NUNN/TS/MLT[/L/S�
\/Tzz NN/TLT/TUS TM�T[/L/S�

@!�A)�n(+-!C?:PMP k�4&���� ,!- �: 8%�?: �-!+ �:om[?U ���;+!- Z5?:C �6�7 -+ @�� 

PMP P��"	 O��! �QI]	 rF2 �� �76���, Z2"0&mmP��"	 ����	 
[L/TTL UN/L�MTL/TT/\L
SS/z\NL/TSS/T[TU/L/\[
z/NSUM/LS/MLT[/L/S�
\/LTS UM/LLT/TUS TM�T[/L/S�

, R�/� <� !"#  j1 GF1& ��  QR�F& ��"& %�"+ ��0�� �0�, �2� 36$ })�� ���� 6$ 36 
�! �� �� P�0%�"+�	 Of6Q���+ ��>R �,"K� <.�  ,�	�	 �/�&�  + O@ FG� $f��, B1E@



�ih � ��D� &���, � �/���cV �D���� f �I=A @(��)�/���cV 36jD���(3��I$ 'h�

��, � P��"	@3��� ��@�D7;�, �����rF2 �� P��"	 �� �� b�2 ���� b�j2��"0j� 
&  0��7 �C� ��  ��7�6V �"F,�;� 3��t02� �, ?�2 �"$)Q& b��6V/��	/Z2"	 36$  

332WMO(���&�@;��	 �� �C� ��"& B1E$  FG� ��� '6$ 3���- �26, b�j2��"0j� 
��t	�� �� �� ���&� P�I� ?�2�i���0& @)�� rF2 ;�  !"# Z2"0& ��t	����(�  E2�>&

 ;��6j�& B+ �4��"$ .3��� ;�  =^�# ��6A���@%G	 P��"	 ;� <^�# �6A �, �� �D7;�, /B
�! � 3��+�C1	 O/��, P�0%�"+ B@� �� �& �26, P��"	 �� �� 3�40%�-�� ;� ?� '6��

=IA/��! b6Q& Y����, O@3��� ��@�D7;�, ������! �� �  E2�>& b�2 ��A�2 O
��� � ��,�& _�0/QI]	 rF2 ��  !"# Z2"0& ���, P�(�& b�IA� ����7 .b�6V��@)�i�

�� (
@!�A)�l(+-!C?:PMP9) <5?6 �: 8%�?: �-!+ �: ��4	��U <�� �: 8:�Y- .5�lmZ5?:C �6�7 -+ @�� 

[?U ���;+!- 

PMP 
8:�Y- .5�9) <5?6
��4	��U <�� �: 

�-!+ �: +�: <5?6
 8%�?:IN@�� 

-+ ����-�: d��4#
 �9
>) ef�mm

D5-�)
��
�) 

MM/TL[ N/TL\/T�MTL/TT/\L
NS/NNT�/TMM/TSS/�[TU/L/\[
T[/zT[S/T�N/TS/MLT[/L/S�
LL/LLN [S/T�N/TLT/TUS TM�T[/L/S�

@!�A)�p(+-!C?:PMP 8%�?: �-!+ �: ��4	��U <�� �: 8:�Y- .5�9) <5?6 �: om�6�7 -+ @�� 
[?U ���;+!- Z5?:C 

PMP 
�: 8:�Y- .5�9) <5?6

��4	��U <�� 
�-!+ �: +�: <5?6

 8%�?:JN@�� 
-+ �U��-�: d��4#

 �9
>) ef�mm
D5-�)��
�) 

�S/TMU z/T[\/T�MTL/TT/\L
Uz/TUT L/T�\/TSS/�[TU/L/\[
TT/TUL MT/T\/TS/MLT[/L/S�
�N/L�M MT/T\/TLT/TUS TM�T[/L/S�



!"# �� �j/0�"1/2 ���  , <I0>& ���, �J+�6# ���-�, *�+  ��5��� (��,- ��i� 

sm 3i~/����=�ih��÷�h����×hh/��� 

,� �J+�6#�P�0%�"+ ��� P�6,  !"# Z2"0& 

sm 3i�/��~h=�ih��÷�h����×�i/�h� 

,� �J+�6#�P�0%�"+ ��� �,  !"# Z2"0& 

sm 3�i/h��=h/�×i~/���� 

,� �J+�6#�P�0%�"+ ��� P�6,  ��;�� Z2"0& 

sm 3���=h/�×i�/��~h 

,� �J+�6#�P�0%�"+ ��� �,  ��;�� Z2"0& 

q(: 

,  ,  V"	 �,/D/1 ,��;�� Z2"0& � 36$ 36��D&  ���2 3�40%/K ������ 3���6A  R�2 

s
m3�h/��~ &�GF1& 6$�,�,� �J+�6#  + �2� ���G& ;� �	��,  ��;�� Z2"0& � E2�>& �
36$�1Q�

s
m3����

s
m3�i/h���", 6��"9� .

0�"1/2 �2��, ;�/j���"	 P6$  0��7  ]/0�  !"# �� O901& @��.

�EF) O1V ��2 @�"� 6��"0,  � �(5 @���� b�I$ �� ��D��� �� �"V� ���"&  I� ��
 �� � @�E/2 �2� �gI& ��D��� ��� �2� 36$ 36�� '6�� �(�� �(5 @���� 8"1V  , ��

 ��&�2 6$�, ����� b�I$ �� �  /2�� 8�� �� �V��& ��D��� @�� .

B� �� �"V� DG� �&�I	 ��  ���0�6& s�$ �� ��2 @���� @�� �� ��D� 36$ 36�� '��
,  � �2�  � P���� <5��  , �� �/q�� ��A 8"K�& � H�7 @�"� ���- ���# ��V �=A

�& <G01&  QR�F& ��"&  GF1& 61� .



�ii � ��D� &���, � �/���cV �D���� f �I=A @(��)�/���cV 36jD���(3��I$ 'h�

P��"	 �&�I	 �� P�0%,�A ��t	�� �� �"V� �I�& <&�A  � 6$  C#e& ��, ;��	 �� ��
��V �2�P���� <5��  , P�IA @���� 8"K�& � H�7 @�"� b�G0�� .

��,�1,����-�, �PMP0�"1/2 ���  , /j�R6, /���0&���� �0��7 �C� �� <@"V@'
<&�+)� � �	/w�2 ;� �	���� �& ���& � 6$�,���, P�"	@#��K � ��6#� �3;�2 ��@

�/R��6/j��0� ;� ��"I� 3��t02�  =^�# �.



!"# �� �j/0�"1/2 ���  , <I0>& ���, �J+�6# ���-�, *�+  ��5��� (��,- ��i~ 

R:��# 
�y��� e�$ '�(I)����('»�	5�$# ! k�4&���� ! �-�#C ,!- �: .
4(# ,-�: ?TU��7 +-!C?:

 ����(# ! ?35�/5 �: �r�CP.M.F���Z#?� ��4�� s?� �+-�# �9W�f# ]«�/,�	 3�4D��� '
@;���D� 36gD��� �,- @�� 3;�2 3��7 'd�6& .

�yA '�=/=5 f�=)����('»+-!C?:PMP� -+ �-�#C t�4�� ���#X ef� -+ +-���t5� �?4	t! ��?
��r&���
����� ����5+ X� -�%U ���:�C ���«� 3�� Y��;� �$;"&- � �D���� ����Q& '

�"D� �2�1$�"� P�&;�2 @�,��	 .

[y'�"D� �2�1$�"� P�&;�2 TzNSyTzzM'�%$�k�4&���� ���.

My &�41� '6��-�/$ )T[N[('»�4&���� ,!- �: .
4(# ,-�: ?TU��7 +-!C?:k'�+-�# �9W�f# 
��4	�� ��«�/���cV 3��7 'P���	 3�4D��� '.

�y 1/I�	 '��� �>R�^ )��~�('»�9W�f# ]k�4&���� ,!- �: .
4(# ,-�: ?TU��7 +-!C?:
��#�# �� Z�=:C �6�7 �+-�#«�/���cV 3��7 'B=Q& �/,�	 3�4D��� '.

iy�/&� '3��(/=A )��~~('»�+?:-�U � �W!-��� @�u�«�� 6=V 'P�02- Y���D0�� 'B�� ��X b
�!� H�&� 3�4D��� '@"!� d6))�(� 'i��.

~y��6EA � 3��� '3��;�/>� )����('»Sv�
47� ! -�#C �+?:-�U \���_#«�D� 'H�� ��X b�� 6=V '
� '�/q-��i .

�y�1$"� '�Iq�) .����'»c6�7 .
4(# ,-�: ?TU��7 +-!C?: �ZU?# ���4W][?U «'�1� ���(7
$3��I�/�iY�G/G>	 �=&  &���, �"D� �2�1$�"� P�&;�2 '.

�y�%# '@�gDR )��~�('»��2 @���� ����4I�  GF1& ��"g	 B%/��g&«'S�$�$() �#���w

�5��
�?xA 3��I$ '������ '6�D& '��h �	 �i~.

��y�%# '@�gDR )����('»B� (��&  Q2"	 � ��"G	 '��"g	 B%/��g&- �G� � P��"2 ��D� P
���, @�� �,P���� 8�� 8"1V � 8"1V @��«'y�!z&�5��
�?xA ��� 3��I$ 'hi� '��	

�� .



�i� � ��D� &���, � �/���cV �D���� f �I=A @(��)�/���cV 36jD���(3��I$ 'h�

��y(E2 P����(/9,- �/261�& )����('»�?�� Z�=:C �6�7 ����� y��& ,-�Z�)[?U(«'
@���(/9,- ����6& 'P���	 P�02� @;���D� ���V P�&;�2 @;���D� ���V Y��;�.

��y8�&�V ���D& �/261�& ��/� Y��;�  ,  0%,��)��i�('»Z5?:C �6�7 -�%U QC R#�A {?Y
-��«���V�V � *�� '.

��y8- @� ���D& �/261�& )��~�('»\����QC ! ����� Q!?%# QC g�#�) {?Y ]�(f� ���
��?r) ?r�« GF1& 8- P�&;�2 '��/� Y��;� 'H�� 6=V b��  =#�& ���(7 'P���	 @�.

�hy</=5 '�D=&� @�2�� )��hi('»g�#X ,-�Z���?r) 8�+ �����«3���� '��/� Y��;� '*�� '
8- <��1/&;��; @�� .

15- Project Planning Report, Karaj, Dam, Volum I, Plan Organization 
Government of Iran, Harza Engineering Company International 
November /22/1956. 

16- WMO, Manual for D.A.D Analesis for Storm Precipitation, No, 237. 

17-WMO , 1986 Manual of Estimation of PMP, No, 332. 


