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

This study was conducted to estimate the design flood by the determination of best fitting order for
LH-moments of the annual maximum series at fifteen watersheds.

Using the LH-moment ratios and Kolmogorov-Smimnov test, the optimal regional probability distribution
was identified to be the Generalized Extreme Value (GEV) in the first report of this project.

Parameters of GEV distribution and flood flows of return period n years were derived by the methods
of L, L1, L2, L3 and L4-moments.

Frequency analysis of flood flow data generated by Monte Carlo simulation was performed by the methods
of L, L1, L2, L3 and L4-moments using GEV distribution.

Relative Root Mean Square Error (RRMSE), Relative Bias (RBIAS) and Relative Efficiency (RE) using
methods of L, L1, L2, L3 and L4-moments for GEV distribution were computed and compared with those
resulting from Monte Carlo simulation. At almost all of the watersheds, the more the order of LH-moments
and the return periods increased, the more RE became, while the less RRMSE and RBIAS became.

The Absolute Relative Reduction (ARR) for the design flood was computed. The more the order of LH-
moments increased, the less ARR of all applied watershed became. It was confirmed that confidence
efficiency of estimated design flood was increased as the order of LH-moments increased.

Consequently, design floods for the applied watersheds were derived by the methods of L3 and L4-
moments among LH-moments in view of high confidence efficiency.
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Fig. 1 Frequency analysis procedure using LH-moment method and Monte Carlo simulation
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Table 2 RRMSE of the simulated quantile following the sample size for GEV distribution using L-moment

method

Simulated oo River Station Qs Qu | @n On | Qo | Qo

sample size
Korea Geum Gongju 01339 ] 01376 01580 | 02045| 02518 0.3091
20 Seomjin Abrog 0.0947 | 00881 | 0.0964 | 01224 | 01487 | 01788
Australia Preston Beelerup 01387 | 015851 01949 02663} 03382| 04281
North Johnstone |Goondi 013021 01375 0.1608 | 02114 ] 02625| 03249
Korea Geum Gongju 0.0579 1 00605| 00706 | 00909 | 01094 | 01295
100 Seomjin Abrog 004181 00394 | 0.0425| 00510 | 00587 | 0.0665
Australia Preston Beelerup 00584 | 00671 00837 | 01142 0.1420{ 01733
North Johnstone | Goondi 00588 | 00618 0.0711] 00898 | 0.1070| 01259

Table 3 RRMSE of the simulated quantile following the sample size for GEV distribution using L2-moment

method
si;’n“;;fﬁje Nation River Staton | Q@ | Qo | Qo | @ | Quw | Qo

Korea Geum Gongju 0.1353 | 01218 0.1248| 01525 0.1881 | 02342

20 Seomjin Abrog 0.0790 | 00563 | 00500 00578 0.0687 | 0.0808
Australia Preston Beelerup 0.1419| 01345 01415( 01724 | 02104] 0.2598

North Johnstone |Goondi 01322 ] 01180 0.1200) 01446} 01756| 02150

Korea Geum Gongju 0.0940 | 00856 | 00879 01051§ 01249 | 0.1482

100 Seomijin Abrog 0.0542| 00387 | 00337 | 00365, 00407 | 00449
Australia Preston Beelerup 00933 00871 00917 | 01127 0.1362 | 0.1640

North Johnstone | Goondi 0.0882 | 00785| 00792 00939 | 01118 | 01330

Table 4 RRMSE of the simulated quantile following the sample size for

GEV distribution using L4-moment

method

Sigﬁ)‘;lea?ige Nation River Station Qs Qu Qx Qs Q0 Qa0
Korea Geum Gongju 014221 012371 01201 0.1426 | 01782 02279

20 Seomjin Abrog 0.0819| 00589 | 00485 0.0523 | 00631 | 0.0767
Australia Preston Beelerup 0.1492| 01357 | 013371 0.1543| 01836 | 02391

North Johnstone |Goondi 01381 01174 | 01114 | 0.1261 | 01518 | 0.1877

Korea Gem Gongju 0.0985| 00872 00844 00963 | 01146| 01382

100 Seomjin Abrog 0.0558 1 00401 | 00326 | 0.0326 [ 00362 | 0.0406
Australia Preston Beelerup 0.0978 | 00874 00862 01009 | 0.1212| 0.1466

North Johnstone [Goondi 0.0922 | 00774 00717} 00796 | 00942 | 0.1129
of g8 el dig L, L1, L2, L3 ¥ L4~ B2 2 FF 4F, Beelerup ¥ Goondi #
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