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�����<ND #� #Z0	 �� ��" ,-_��-��� P����&�� ,:��"> E�R �( ��<�� �>0	 ,�A 5 7�^<�� s
��� ���� P 5 E�]�� 6:�CR�� A�6� �(:��	�����R ���^<%� ��%� A  .U6 Z�

�<�� 7�^<���,>0	 ���"= s:" ;�C� �� � (� .6� >�:��!" �A 5 ���^<%� ���� P 5 �
4&4"�)IDF��6��� P " P 5 �(%�	-5 Mo1w5 �%� A V%�	 ���0N� -N�� �� o;�C

"� (�.
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M��/ )	(�N���7  �OBN�� 
7��; P���( 

E�R�(:��"> �
U0"���(:

))	-��6��� ,�
�#��R 

�� m�������� �V� �m���� ��� ��

hazen U�"�� q0*�
�<"����:

q0*�-;0%�
	-��

U�"��U�"���-;0%�
	-��

weibull U�"�� q0*�
�<"����:

U�"�� q0*
��<"���� :

U�"�� q0*�
�<"����:

blom 
tukey U�"�� q0*�

�<"����:

chegodayet
gringorten� q0*-�;0%

	-��
q0*
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�6=>�� 9-^�= #?0@�� :9-^X-% U " #[���6 78-% ����!" ��6=�� ���� 

+��( 87�: &9C�'��

���:$%�&" #)NF	 ���� �6� >� :4&4" �IDF $	 �� ���� P 5��� ���� p�B	�� #� 1
E6� 	�(:� #� 6 A��D xX<^" �	�	 ,-)NF	 ���� p�B	�� Q�A 5 #$%�&" 4&4" 6����� 
)NF	���� :%�	 �CR�� A�6� �( -" M��05.

Q�" &9C�'���
���� ���: 87�: 
� &9C�'� �C )��"�7��3

���:;��6= �%� #� D��( E�R �:�6� #� ���� SCS �� �� #?0@ 9D�N	 ;�"> 
���/��� !" �	 A��D 7�? D��� �� ;=�� !" KL% 6 �05 #$%�&" ���� E6� 	 ���
]�-7�? #!"�4D-M:

D=tc*0.133 

� #��	�	 ,-E�R Q�(:��"> ���� ���� E6� 	 :> �( �" �%� #� #?0@��=� ��
 �� !" {�%�D��� :> �( ��)NF	 ���� �� !" #?0@��(���0N� >� :)NF	 ���� �

" ���^<%����� �� 6 �05�[9Z ���� �� !" ����!" ;��D MD >� �)NF	 ���� ��#$%�&" 
"����R.

�&B-���

C�(�� R�C )��"�7��8�7 &: 3SCS 

t� �(�0<D�� E�N	 #$%�&" >�  )�-[9Z ���� p�B	�� ��E�R H�(:��"> �(-;�"> H'��R6� 
H#?0@ �@�J" H#?0@ 9D�N	 "-c0B� ;�9����:�6 &" H#?0@ ��t� >� #?0@ ��3 �

"-��c0B� ;�9��:�� !" HCN 6S)	 6--�? ,�6>�� Q:��-� �6� ,A(-'��R6� %-E� ]� 1
�	 #�-%�	6 #-( M-% '��R6� -�CR�� A�6� �� 1�(:��	���&"�� #*�% -E�� ���9��

SMADA( >� A��B<%� �� KL%6 �%� A 5 -'��R6� �(:%�	 -��!" A 5 M����� p�B	�� �
XD�H;�6� p�B	�� �� !"� #� ;�"> H7=-%� .-% ; -� �� !" 6 78-% .-�k >� 78�Y
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(-%�	 '��R6� -N�1w5 �� �%� A "= �%� #� �(-% '��R6� -?0@ 1#Xf� ��6=>�� 
���:�CR�� A�6� �(:�6� #� xX<^" SCS �%� A 5 A��6= .

3��)S(������ )��"�7�SCS ��: 
0E"�:  7�� ��(	TTM�C 

C M�� &U�7��3I�K
��: 
V:; &<�� �7�;��7 K

���:)	--�/0" ,�	�<D�� ,% �� �0-3 1-9:� ��Z Q%�4" U " #[��� 6-S�-4�"-;�9
�� � <�� H7���6����� A 5 #$%�&" :#� �CR�� A�6� �( \<" ;�042-��(�0<D�� 6 #<J��6 :

(���= U0k H#?0@ �@�J"#Xf� �5 H-�>6 Q�4&4" A��N5 H#?0@ �CN3O	 ;�"> H-H�
�? HMD��	 �$J� H#(���= 7�)C�� �$J� H9D�N	 ;�">�5 Q(���= U0k H#?0@ 1w##Z�� 

mH�H�H� 6�\<" ;�042 #� -�(�:ND�����D 6:?��� �"> H-,%�45�R S50� H-(��#�
\<" ;�042-�(�:D-B�ND ;��D ��� ;>6 �� #D �\<" ;�042 #� A 5 --�(�:)	 1!<J" --,

6 A 5E�� #� ��9��SPSS �%� A 5 A��� .%�R� �6� >� A��B<%� ��-A��% H#��R 4` ;0 6
��_*�N<��6� >� A��B<%� �� �(:�-U " 6 ���6� E�R #� E�R 6 6�J� H6�C�(����� :#?0@ 
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��� �� #D A 5 A��� #[�����	�/0" ��)	 1"�02 ,--� ��Z Q%�4" U " 6 ,-S�-4�p�B	�� 
��� 7���6�:�CR�� A�6� �(:��	����%� A "= �%� #� U�% .U " �(:� A 5 #[��� -�_��

��J" ,O*�(�0<D�� ;��� �� #D �%� #:% �� �/0" -13-9:"���!" ;�0	��� ���-% .-78
��� �� 7���6� p�B	�� 6:��N<2� e+% �� #?0@ >� #+!� �( ��/���D ��6=�� .> ���U " ��(:

��� A 5 #[���:�CR�� A�6� �(:��	����%� A 5 A��6= U�% .U "�(:;�C� A 5 #[�� 
�	�/0" #D ����� ,% �� �(�0<D�-13-9:�� !" H#?0@ �@�J" >�  4	��$2 �6=>�� #?0@ 

�?�QCN3�	 ;�"> H-)?6 6 �-R S50� �-(��;��� �� #D #?0@ � >� E� D �( ���!" ,��
" U " #����!" ;�0	 ��� ���-% .-��� �� 78:>��#?0@ �(:�6=>�� #?0@ xX<^" ��( �

��6= �% � #?0@ >� A�0^*� #+!�.

C M���0E"�:  7�� �: DW�M�C 

QT2= [AREA.8/59E-09]

QT2 =  [CN.0/381+AREA.2/602E-09-22/473] 
QT2=[ TL .0.431+AREA .1.49-09-26/981] 
QT2= [VEA .1.282+0.342=CN.0.438+AREA.1.525E-09-24/315] 

C M���0E"�:  7�� �: DW=M�C 

QT5= [TL .1.11+9.270] 
QT5= [CN. 0.593+TL.1.085-33.484] 

QT5= [AREA.2.245E-09.0.475+TL.0.813-24/750] 

C M���0E"�:  7�� �: DW	TM�C 

QT10= [AREA.5.852E-09] 
QT10= [D.-1.706+AREA.4.732E-09-25/340]

QT10= [CN.0.467+D.-1.456+AREA.4.335-09-9.315] 

QT10= [TL.0.661+CN.0.605+D.-0/837+AREA.2.935-09-23.262] 
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C M���DW0E"�:  7�� �: �TM�C 

QT20=[CN.1/317-66/074] 

2)QT20=TC.0/517=CN.1/294-066/674]  

C M���0E"�:  7�� �: DW�=M�C 

QT25= [CN.1/433-65/828] 
QT25=TL.1/268+CN.1/401-66/764] 

C M���0E"�:  7�� �: DW=TM�C 

QT50=[CN.1/433-65/828] 

QT50= [TL.1/268+CN.1/401-66/764] 

M��C�0E"�:  7�� �: DW	TTM�C 

QT100=[TC.1/095+108/581] 
QT100=[SLOPE.0/261+TC.1/568+100/211] 

QT100=[VEA.-5/926+SLOPE.0/359+TC.1/537-111/581] 
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� #� #Z0	 ���U " �� #w4 SCS�(�0<D�� E�N	 :% p0]6 �� �/0" -t� 78-���� p�B	�� �
[9Z�E�R H�(:��"> �(-R6� " H#?0@ �@�J" H#?0@ 9D�N	 ;�"> H'��-��c0B� ;�9��:

�6 &" H#?0@�" �t� >� #?0@ ��3 �-��c0B� ;�9��:�? 6 H�� Q�" ��&* 7���6� ��F��05 
�����0	 U " ,��d�� ��N^	 �� �� -]� ,-�� Y��(:�-% .-���� 78 .#�U�T" ;�042

6�J3:;���wN( 6)��V� (%��� #���(�<"���� :� �/0" % �-13-9:�6� �� SCS 
#<3���� �(�<"���� 6  ��:�CR�� A�6� �� ���� �� !" H#?0@ �@�J" H9D�N	 ;�"> �(:

�/0" ���� 1"�2 6 xX<^"���/��� 6 #<��R �t� �� �� ��-% .-N^	 �� 78-A�> ,6  ��
*��=-%�J@ 9-U " �SCS E�� �� �� ��9��MATLAB A��� E�F�� � 6  ��-A��D ;� �#D  �
�<���%� ��N<2� 1��] U " g.� ���� #)*�+" ,-)	 �� 9--�<� �&f ,�U " gSCS N^	 �� -,
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��!"��� ���-% .-U " H�6=>�� #?0@ 78 �(����� :�	 #?0@ -" #D �%� A 5 #�;�0	
� >� A��B<%� ���U " ,��!" �(��� ���-% .-��� �� 78:�CR�� A�6� �(:��� xX<^" :�(

>� #+!���6= �%� #� #?0@ .U " ;0">=� #D ��� ;�C� �(�U " ,e+% �� �(��/�1��] 
 4<J( ��N<2� .4}N(-�wC* ,:� ;���wN( 6-X&	 �� 9-#!+4" 1�:%-A�(> #��3�6� 78

U "�(����� �� :�� #?0@ �A��� #[ >� A��B<%� �� #D  �� *��=-#!+4" 9�:��A�_<J�(:(-�<"6� :
��!"��� ���-.� KL% 6 �%� A 5 #$%�&" -�(�0<D�� ,:% �� �/0" -#��3�6� �� 78

��!" 6 A�(>��� ���-%�R� �6� >� A��B<%� �� .-��_* 6 A��% H#��R 4` ;0�N<�A��B<%� �� 
�6� >��(:�-U " 6 ���6� E�R #� E�R 6 6�J� H6�C�(����� �� :#��3�6� #?0@ A�(> #[���

A���� A��B<%� �� #D  ��� >�U " ," �(���!" ;�0	��� ���CR�� A�6� �� �(:�� �� xX<^" 
>��#?0@ �(:�  ]�� �A�_<J�A��6= �%� #� #?0@ >� A�0^*� #+!� �( �.� ���� #)*�+" ,-9

��!"�% �-��� 78:)	 �� 6 #$%�&" #?0@ --�(�0<D�� ,:% �� �/0" -13-9:U " �(��
���:�� #D �%� A 5 A��� #[��� #?0@ � >� A��B<%� �U " ,�(�0<D�� ,<5�� 6 �(:"��� �/
%-" 78���!" ;�0	��� ���-��� �� .:� #?0@ >� �NJ] �( #��6= �%�.
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P:�2� 

�h,�69] ;�<%� :���9-^�= 6 �)-$k s��4" ����>�� A���� )��Im(H»1-% u�k 9-^�= #?0@ :9-3
,�69] ;�<%� �05 �6�«vf Hm�h�.

�o�->6�:H��n� 50�-,��wX"H F"��:��z@H�N(�;0)��V�(H»1-% �%���0@ :9-3?9-^�= #
U " >� A��B<%� �� �6=>��SCS«H���;�%�45��D #"���>�� A�_C��� H 5�� :vf HA�C��"�D 

�h�V�.

�h`-<�N&" H ,J@)��V�(H»%-o>� 1��o� A�R o8��:$k-o)�«H#20NF" Pd�!" K���B4D
�-,XXN*��8���:$k-)���5 Yk�4" :vf H�Vh�I.

mhN@- :X2 H�)��V�(H»#4�� u�k 4�:J��<� -% 1-13-9:^�= #?0@ -;�<%� �6� A�� 9
����-1«H>�6�CD ���Z P��>6 :vf H��h�.

�h6�J3:H�?� N&" �;�wX"A��>HJ@-6 ,�4(=HJ@-,�p��> :��>=H"� N&"-,)��V�(H»*��=-9
%�J@-�%�45 6 ����0<D�� �(:Xf� �/0" ���!" ����� ���-% .-�6� �� 78 SCS �� 
#?0@�(:��;��«H� ���(��!�M�2E��B2 H��� vf Hm�.

�h��<(>-�?�"8~ H;���0L-X2H"�- ���6 A�03H: �")��V�(H»���%�6( �����D-'��R6� �(:
204z"  @�6�9F	 ���X&	 6 #-% 1-78�(:�0CD U�N5 «H9X P:�2� &����+������  XZ H

�m A��N5 Hmvf���h���.

Ih��+X% ���0D��)% H- �:6 �"H N&")��Vm(H»?0	-6 s% 76�4	-{�%� �� A 5 Y<C" 1
#t&* �0N4�=�:XD0��0"0[l -	�N-*�_` s��	6 .��� H��>�" ���� ;�Z� 4" #?0@«HP:�2� &���

9X�+� XZ H�VA��N5 H�vf HmI�h���.

Vh�6� >� SF4% �D�5 )��IV(H»9-^�= #?0@ �2�N<Z� :��z<]� ���9R �6=>��«vf Hm�.

�o�6� >� SF4% �D�5 )��IV(H»�6=>�� 9-^�= #?0@ �%�4CD�3 ���9R«HvfV�.

�� o�6� >� SF4% �D�5)��IV(H»�6=>�� 9-^�= #?0@ �(�-R S50� ���9R«vf H��.

�� o,-"� HA��9-X2)��I�(H»
��:7�! 
#�6�7��� M�Y�«H��` H �C" �%6��� A�_C��� P���C<��
 vf HM(�>�6��V�h��I.
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��h�wC*:J@ H-,�Hp��> �0����)��V� (»X&	-#!+4" 1�:%-A�(> #��3�6� #?0@ �� 78«H
%'(�-��./ L�%����HA��N5 I�vf H���h�m�.

��h4J&"�6��% H:�,J&" ���@6�� "�@�:�0X	HU0%�*� $2�;�-��<(>HE8~ �?�)��V�(H
»X&	-#!+4" 1�:%-( �6� #� 78-�$�� ��5 U�N5 6 ��5 ��  �;��«H9X P:�2� &����+�H

 XZ��A��N5 �Hvf�Imh���.

�mh	�z��H N&" ���$Z:H����)��I�(H»#4�� 4�:%-^�= #?0@ �� 78-�6�6�R 9«H���;�#"��
%�45��D�H 5�� >�� A�_C���:HA�C��"�D vf���h���.

��h����9��?� N&" H�:6 �"H N&"�J@-4�_`-4�HM-(����)��V�(H»)	--�� ,��TD� @ 
%-%�	 �6� >� A��B<%� �� 78-N�SCS#?0@ ���(:^�= -.`0D 9«H9X P:�2� &����+�
�����  XZ H�mHvf��� h���.
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