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Estimation of Design Flood by the Determination of
Best Fitting Order of LH-Moments (1)

M E Ao & Y™

Maeng, Sung Jin + Lee, Soon Hyuk

Abstract

This study was conducted to estimate the design flood by the determination of best fitting order of
LH-moments of the annual maximum series at six and nine watersheds in Korea and Australia, respectively.

Adequacy for flood flow data was confirmed by the tests of independence, homogeneity, and outliers.
Gumbel (GUM), Generalized Extreme Value (GEV), Generalized Pareto (GPA), and Generalized Logistic
(GLO) distributions were applied to get the best fitting frequency distribution for flood flow data.

Theoretical bases of L, L1, L2, L3 and L4-moments were derived to estimate the parameters of 4
distributions. L, L1, L2, L3 and L4-moment ratio diagrams (LH-moments ratio diagram) were developed in
this study.

GEV distribution for the flood flow data of the applied watersheds was confirmed as the best one among
others by the LH-moments ratio diagram and Kolmogorov-Smirnov test.

Best fitting order of LH-moments will be derived by the confidence analysis of estimated design flood
in the second report of this study.

Keywords : LH-moments, GEV, GUM, GPA, GLO distribution, LH-monents ratio diagram, Independence,
Homogeneity, Outlier test
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LH-EHES HAY 2+ ZAAd o AAZTFHF F3(1)

Table 1 Test for Independence and homogeneity of observed flows

Wald-Wolfowitz's test Mann-Whitney's test
Nation River Station for Independence for Homogeneity
u Uas Test Z Zo Test
Geum Gyuam 0,705 o] -0.47 0
Gongu 1.139 0 -1.66 0
Korea Yeoungsan Mareuk 0.518 0 -147 o]
Songjung 1.866 o -1.95 o}
Seomjin Abrog 1413 0 -154 0
Jeogsung 1050 0 -1.83 o]
Barker Creek Wyalla 1.256 0 -0.04 0
Baron Picnic Crossing -0.222 196 0 -0.51 196 o]
Big Creek Elands 0.402 0 -0.17 o]
Frankland Mt. Frankland 1.917 0 -1.09 0
Australia Myponga Myponga Weir -0.262 0 -0.57 o
Preston Beelerup 0.374 0 -0.99 0
Stuart Ween's Bridge 1.086 o -0.09 0
Tallangatta Creek | Tallangatta 0.336 0 -1.85 o]
North Johnstone Goondi 0.486 o -1.88 0
u - W-W test statistic, Z @ M-W test statistic
Uy, Zgo  Standardized normal deviate corresponding to a probability of exceedance /2
O : Accept at a 5% level of significance
Table 2 Grubbs and Beck test for detection of outliers
) ) Stati Grubbs and Beck test
Nation River tation Kx X, X, Test
Geum Gyuam 2.603 669.2 11,7197 0
Gongu 2.603 3274 13.089.9 o]
Korea Yeoungsan Maregk 2.549 69.3 1.189.2 0
Songjung 2.639 300.0 12.286.9 o)
Seomjin Abrog 2.616 2294 6.868.7 o]
Jeogsung 2.502 89.3 37308 o)
Barker Creek Wryalla 2.797 2.7 665.3 o]
Baron Picnic Crossing 2.681 104 416.1 o
Big Creek Elands 2.467 0.8 396.7 o
Frankland Mt. Frankland 2.700 2.7 529.2 0
Australia Myponga Myponga Weir 2.549 0.9 264.2 o]
Preston Beelerup 2.407 16.3 214.3 o)
Stuart Ween's Bridge 2.719 2.8 993.8 o)
Tallangatta Creek Tallangatta 2.616 0.9 437.3 0
North Johnstone Goondi 2.650 1832 5.387.9 o]

K 1 G-B statistic tabulated for various sample size and 10% significance level
Xy ¢ Critical quantity of high outliers

X ¢ Critical quantity of low outliers

O : Accept at a level of 10% significance level

arpg et Al Al44 63, 2002
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Table 3 Kolmogorov-Smirnov test for 4 distributions using LH-moment method

Nation River Station | Method D Dy o5
GUM | Test | GEV | Test | GLO | Test | GPA | Test
L 01500 o 01207 o 01431} o |00893] o©
L1 02082| o |009%6| o 01076 02692, ©

Korea Seomjin Abrog L2 03182 x (01293 o {01471 © |03349| x 0.232
L3 03775 x |01369| o 01693} o [03529] x
L4 04323 x 01229 o 01727} O [03529} X
L 00960| o |00795| o |00920] o |00613] o©
L1 0083| o |0080}] o 0099%| o |00706] o

Australia| Preston | Beelerup L2 01003 o 101330 o [0.1538 o }00729] o 0.288
' L3 01332] o |01636| o 101926 o (00848 o
L4 01728 o 01712 o |02105| ©O 00737 o©

O : Significance level can't be acknowledged
X Significance level can be acknowledged

L2, L3 ¥ L4-EHEHS AHEsto L, L1, L2,
L3 % L4-ZHENE E29% A7 GEV £¥3
o] A% FEEXFoE
Lt Kolmogorov-Smirnov Z4Zof o|gt &MY &E
TEEHO| MH

WASe AHREFI B

Ay 58
3E ﬁ@é}ﬂ Aaﬂ AeH 4709 GEREYY
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red AY SEFEEY A4e A8 Kol-
mogorov Sm1rnov (K-S) #AAE AA3iglon,
g ooz $uer AR dERYH 359
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7
K-S AA4dx8: A didiged gleiM GEV #
2o g BXgel wla] A4 FXYPor B

sk
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