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Studies on the Modification Function of Estimated
Skewness Coefficient and Plotting Position for

Hydrologic Frequency Analysis
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ABSTRACT
The modification functions of the estimated skewness coefficient

for 3-parameter Log-normal and Pearson type I distributions were
systemmatically investigated by using the synthetic data in the

present study. The results indicated that the modification factor is
not only the function of sample size but also the true value of

skewness coefficient. In this study, two modification functions were
proposed and thus compared to those of proposed by Bobee-Robitaille

(1976) and Wallls (1974). The recults indicated that the proposed
functions gived the better results than Bobee-Robitaille and Wallis.

In this study, a general plotting position formula was also
proposed by using the Mean Value Thorem and the Minimum Mean

Squares Errors. This proposed formula was compared to the others.
The results indicated that the performance of the proposed formula

were better than the others. However, the Hazen plotting position

B

gived the most stable result and higher accuracy.
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R*=0.9315
Hi» R B TREFRE (Coefficient of
Determination ) o [B§ > pi-E3R&S R AT4T »
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73 REEE L TRABIERIEZREAR
et o FUR LN R PT I mfE#5 76 70 Al
ETERER 0 R HER 100.0 0 BEEFZERIS.3
s BN RIS 1/3 0 RIEREE 1.0, 2.0, 3.0
B 4.0 o #EEHEE N=20, 30, 40, 50, 60&
70 5 f RO REASOE YRR R - SHEFLBTHEGS R
TE AR I A3 6 3 FIR A AR IE B IE HE -

it EEE 1,000% 0 SR ESRZRERKZT
1BEWNHE 3 FIR R ARER - ARRFRZE
TRBEARXBRBERH  LHEERFEBHRBER
KEEE R -
4-2 BigE A

AW FA TN, LN2, LN3, EVI R PTH
TEERSHEESRER  REBRSH TN

£3 AERERBEREAXEREILRSE

oy | kEm | FEREIE T ERETR | Rebie | Walli
LN3 | PTW | LN3  PTN | LN3 | PTH| LN3 | PTH | LN3 - PTH
20| 0.616| 0.648| 0.958 0.960 |  1.022 | 1.044 | 0.950 | 1.000| 0.902 | 0.917
30| 0.713| 0.744 0.9 0.989 | 1.014 | 1.017 | 0.964 | 1.005| 0.936 | 0.946
g0 | 078 0.797 ; 1.000 | 0.993 | 1.007 | 1.007 | 0.968 | 1.004 | 0.949 | 0.958
50| 0.807 | 0.834 1.002 0.997 | 1.006| 1.005| 0.973| 1.006 | 0.961 | 0.968
60| 0.834| 0.860 | 1.001 : 0.998 | 1.005 | 1.004 | 0.977 | 1.007 | 0.968 | 0.975
70| 0.855| 0.879 | 1.000  0.999 | 1.005 | 1.004| 0.980 | 1.007 | 0.973 | 0.980
20| 1.043] 1.200| 2.132| 2.119| 2.069 | 2.096 | 1.609 | 1.866 | 1.790 | 1.827
30] 1.229| 1.402| 2.168 | 2.130 | 2.048 | 2.040 , 1.661 | 1.896 | 1.876 | 1.897
L0 | 138 1514 2.140 2.105 2.028| 2015 | 1.693| 1.908 | 1.902 | 1.024
50| 1.428| 1.506 | 2.116| 2.094| 2.023 | 2.015, 1.723| 1.926 | 1.922| 1.950
60| 1.491| 1.654| 2.093 | 2.081 | 2.018 | 2.013  1.746 | 1.937 | 1.933 | 1.964
70| 1541 ] 1.700] 2.074 | 2.073| 2.015 | 2.016 | 1766 | 1.948 | 1.942 | 1.977
l 20 | 1.308 | 1.627 | 3.104| 3.143  3.047 | 3.081 | 2.019 | 2.511| 2.647 | 2.635
' 30 E 1561 | 1.905 | 3.154| 3.136 3.050 | 3.014 | 2.110 | 2.575| 2.816 | 2.757
(40 1725 2.078| 3.110| 3.007  3.037 | 2.998  2.174  2.619 | 2.868 | 2.815
| 50 % 1.851 | 2.206 | 3.072| 3.075 i 3.043 | 3.008 | 2.233 i 2.662 | 2.904 | 2.861
60 | 1.947 | 2.302 | 3.033| 3.055 ? 3.040 | 3.018 | 2.280 | 2.696 | 2.920 | 2.891
70 2.026| 2.379| 3.003| 3.044 | 3.040 | 3.031 | 2.322| 2.727| 2.933| 2.915
T 7200 1480 1.8%0 | 3.840| 3.849 | 3.938 | 3.880 | 2.284| 2.916| 3.408 | 3.219
E 20| 1781 | 2.222| 3.914| 3.827 | 4.017| 3.839 | 2.408 | 3.004| 3.680 | 3.382
40| 1.983 | 2.449 | 3.867 | 3.802 | 4.041| 3.902 | 2.500 ; 3.087 | 3.776 | 3.489
4'0‘50 2.141 | 2.620 | 3.826 | 3.787 | 4.075 | 3.988 | 2.583 | 3.161| 3.842 | 3.567
i 60 | 2.264 f 2.744 | 3.780 | 3.764 | 4.081 | 4.048 | 2.651| 3.214| 3.872 | 3.610
(70| 2.368| 2.846| 3.747 | 3.752 | 4.086 | 4.122] 2.714| 3.262 | 3.899 | 3.646
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A
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#4 FREMRELINX

B X 5 @ a b
TN 0.25 0.408
LN2 0.25 0.678
LN3 0.25 0.678
EV1 0.25 0.514 ‘
PT3 0.25 0.469
) Y 0.25 0.549
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“o.0 24.4 48.9 73.4 97.9 122.4
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%5 HFEVREAXNPRUFMm=1F58 REEH5hz MSE REBEMEAR
ZzE$H % (EV1, N=60)

KRGS EVI FHE=1000 #Ei#%=33> [FEHRK=1.0> SAMPLE SIZE=60

L.

B =3

om 1 | 2 | 3 4 5
MSE !RANKII MSE (RANK MSE [RANK| MSE [RANK| MSE RANK
WEIBULL 0.0 11 158.2 113 0.5, 11 87.7!; n 7.6 1
BEARD 276.0 7 137.4 7 100.4 7 8.4 7 67.Si 7
HAZEN 24730 2 130.1 2 9.7 2 789 2 6.9 2
BENARD 287 9 1.3 9 1009 9 8.7 9 6.8 9
BLOOM 263.4 5 134.4 si %.9 5 8.4 5 6.8 9
TUKEY 2712 6 1%.3 6 9.8 6 8.0 6 6.2 4§
GRINGORTEN| 253.4 3 139 3 9.6 3 795 3 663 3
CALIFORNIA | 363.3 12 16l.2 12 1128 13 8.7 12 7.3 17
CHEGODAJEW| 278.2f 8 137.9 8 100.7 8 8l.5 8 67.6 8
CUNNANE 259.20 4 133.3 4 9.4 4 8.0 4 666 4
ADAMOWSKI | 289.6f 10| 140.7 10 102.00 10 82.4 10 68.1 10
x ® % | 245.2 1 128.9 11 9%5.9 1 78.3!i 1| 65.4 1

%6 AEMEEAXNHFEM= 1% 58 #ETHLE MSE R 4ESHEAK

WEH4 (PTH N=90)
FHHIHAES PTI Z99fE=100 #i#%-33, /(EiEHEK=1.0> SAMPLE SIZE=90
BE FF

o a 1 2 3 I 4 5
MSE ‘RANK, MSE |[RANK| MSE [RANK MSE |RANK| MSE |[RANK
WEIBULL 240.4 11 108.8 11| 76.6 11 2.8 11| 51.8 11
BEARD 280.4 7 9.8 7 703 7 587 7 487 7
HAZEN 175.4 1 921 2 e84 2 5.3 2 479 2
BENARD 190.8 9 9.2 9 705 9 589 9 489 9
BLOOM 182.4 5 941 5 69.4 5 8. 5 49.4 5
TUKEY 186.6f 6 95.1 6 70.00 6 58.5 6 48.8 6
GRINGORTEN| 177.5f 3 92.8f 3 688l 3 57.6 3 481 3
CALIFORNIA | 242.7 12 110.00 12 77.5 12 63.6 12 52.2 12
CHEGODAJEW| 190.6 8 9.1 8 704 8 588 8 488 8
CUNNANE 180.20 4 936 4 69.2 4 579 4 482 4
ADAMOWSKI | 197.3 10 977 10 7.2 10 59.3 10 49.1 10
AW k| 0 7 9Ly 1 &2 1 5 7.7 1
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