Derivation of Optimal Design Flood by L-Moments and LH-Moments(1I )
- On the method of LH-Moments -
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Abstract

Dervation of reasonable design floods was attempted by comparative analysis of design
floods derived by Generalized Extreme Value(GEV) distribution using methods of
L-moments and LH-moments for the annual maximum series at ten watersheds along
Han, Nagdong, Geum. Yeongsan and Seomjin river systems, LH-coefficient of variation,
LH-skewness and LH-kurtosis were calculated by LH-moment ratio respectively.
Parameters were estimated by the Method of LH-Moments, Design floods obfained by
Method of LH-Moments using different methods for plotling positions in GEV distribution
and design floods were compared with those obtained using the Method of L-Moments by
the Relative Mean Errors(RME) and Relative Absolute Errors(RAE). The results was
found that design floods derived by the method of L-Moments and LH-Moments using
Cunnane plotting position formula in the GEV distribution are much closer to those of the
observed data in comparison with those obtained by methods of L-moments and
LH-moments uging the other formulas for plotting positions from the viewpoint of Relative
Mean Errors and Relative Absolute Errors. In view of the fact that hydraulic structures
including dams and levees are generally using design floods with the return period of two
hundred vears or so, design floods derived by LH-Moments are seemed to be more
reasonable than those of L-Moments in the GEV distribution.
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Table 1. Results of LH-coefficient of variation(L2-CV),
L2-skewness and L2-kurtosis

LH-moment ratios
e e Lz-cv skeI:Azzness kul;tzosis
Han Yeoju 0.3876 | 03598 | 0.2079
Sanyang | 02294 | 0.1794 | 0.0433
Nagdong Wolpo 0.3180 | 03878 | 02772
Waegwan | 0.1958 | 0.2995 | 0.1702
Geum Kongiju 0.2945 | 0.2357 | 0.0938
Nampyeong| 0.1653 | 0.2716 | 0.1672
Yeongsan | Mareuk | 02330 | 0.2878 | 0.1977
Naju 02127 | 0.1360 | 0.0824
Abrog 0.2720 | 0.2036 0.0738
Seomjin
Songung | 0.1592 | 0.3593 | 0.2969
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Table 2. Kolmogorov-Smirnov test for the generalized
extreme-value distribution using methods of

LH-moments
Method of LLH-moments
River Station
D, Dy s Test
Han Yeoju 0.0761 0.2099 o)

Sanyang 0.1004 | 0.2617 o

Nagdong Wolpo 0.1690 | 0.2617 O

Waegwan | 0.0764 | 0.2150 o

Geum Kongju 0.1106 | 0.2124 o]
Nampyeong| 0.0860 | 0.2443 ]
Yeongsan Mareuk 0.1090 | 0.2236 o)
Naju 0.0804 | 0.2206 o
Abrog 0.0931 0.2267 o]

Seomjin

Songjung | 01574 | 0.2443 (o}

© : Significance level can't be acknowledged
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Fig. 1. LH-skewness versus LH-kurtosis for 10 sites
in GEV distribution
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Table 3. Parameters  calculated by  Generalized

extreme-value distribution using methods of

LH-moments
Met | piver | Station £ @ k
hod
Han | Yeom |2.623.1560 |2.040.1760 | -01728
Sanvang | 1230097 | 939373 | 01926
Neg™ [ opo | 4193333 | 1048479 | -0.2267
dong
Waegwan |3,100.3860 | 1,165.5030 | -0.0543
Geum| Kongiu |L8174970 |16259220 | 00750
LH
Nampyeong | 300.4603 | 104.6246 | 0.0019
Yeons | rarenk | 2015313 | 142.2879 | 0.0309
g5an
Naju  |1.1384120 | 8743285 | 0.2856
Geo- | Abrog | 15997400 |13987550 | 01416
min | Songjung |2,508.0660 | 565.4766 | -0.1717

LH : Method of LH-moments
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Fig. 3. Comparison of design floods estimated using
methods of L-moments and LH-moments with
Cunnane plotting position at Nampyeong
watershed of Yeongsan river
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Table 4. Comparison of design floods calculated by different methods (Unit : m®/s)

Method River Station Return pertod (y1s)
5 10 20 50 100 200
Han Yeoju 5.999.04 8.104.05 | 1,0466.52 | 14,117.14 | 17.370.87 | 21.133.37
Sanyang 23324 28741 340.75 411.86 466.72 522.75
Nagdong Wolpo 792.93 1,020.54 | 1,260.11 | 1,604.40 1,890.30 | 2,201.39
Waegwan 4,995.72 596589 | 6,892.49 | 808607 | 8976.22 | 9.859.50
L Geum Kongju 3.896.45 500483 | 6,159.73 | 7,800.61 9.148.12 | 10.600.32
Nampyeong 454.01 535.19 616.12 725.49 811.00 899.36
Yeongsan Mareuk 514.34 629.39 739.46 881.52 987.67 1,093.17
Naju 2,138.25 257156 | 2953901 | 3.404.61 3,712.43 | 3,995.79
Abrog 3,344.65 4,206.45 | 504579 | 6,151.00 | 6.993.30 | 7.844.73
Seom)in
Songjung 359422 419587 | 4,778.00 | 5538.86 | 6,114.51 6,692.79
Han Yeou 6,100.41 8,215.08 | 10,529.72 | 14,006.48 | 17,021.00 | 20.425.06
Sanyang 240.82 291.21 336.09 389.54 426.43 460.69
Nagdong Wolpo 784.46 1,013.15 | 1259.73 | 1,623.86 1,934.37 | 2.280.04
Waegwan 4,950.42 591926 | 6,866.79 | 8120.29 | 9,080.00 | 10,053.96
Geum Kongju 4,044.31 511335 | 6,137.02 | 7,459.45 | 844851 9,432.33
LA Nampyeong 456,47 544.74 630.19 748.40 852,40 926.48
Yeongsan Mareuk 516.74 629.55 735.69 870.10 96867 1.065.09
Naju 2,191.49 2,582.14 | 2,89412 | 3,223.17 | 3.424.24 3.592.65
Abrog 3,449.10 426354 | 4,99394 | 587067 | 648036 | 7,050.30
Seomjin
Songjung 3,549.86 414589 | 474147 | 554866 | 618154 } 6.837.04
* The first report™
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Table 5. Relative Mean Errors and Relative Absolute Errors caleulated by return period over 5 years estimated
by generalized extreme-value distribution using different plotting position formulas and Methods of

L-moments and LH-moments

Weibull Hazen Cunnane Gringorton
Method River Station
RME | RAE | RME | RAE | RME | RAE | RME | RAE
Han Yeoju 5.16 13.93 471 11.98 4,69 11.26 468 | 1151
Sanyang 1.73 3.17 1.50 2.75 1.33 2,71 1.38 2.72
Nagdong Wolpo 5.99 10.58 3.10 5.45 3.71 6.82 3.46 6.31
Waegwan 251 6.05 2.03 455 2.03 4.60 2.02 441
" Geum Kongju 1.78 6.09 1.49 3.46 141 2.99 143 3.17
M Nampyeong 2.34 472 151 299 1.53 3.16 150 3.00
‘Yeongsan Mareuk 2.89 6.04 1.99 4.16 2,07 457 2.02 441
Naju 1.80 3.68 1.76 3.97 1.68 3.65 1.71 378
Abrog 2.11 4,37 2.21 459 2.08 442 212 449
Seomjin
Songjung 3.77 6.88 1.84 3.73 2.25 453 2.08 423
Han Yeoju 517 13.89 468 11.94 4.66 11.18 466 | 11.45
Sanyang 2.65 5.31 2.68 4.94 2.40 494 249 4.93
Nagdong Wolpo 5.51 9.23 393 7.53 417 7.69 4.06 7.64
Waegwan 249 5.89 2.01 433 2.00 432 2.01 438
Geum Kongju 2.14 5.22 197 4,78 1.81 4.40 1.36 4.55
H Nampyeong 231 462 1.50 3.02 1.50 3.14 1.55 3.09
Yeongsan Mareuk 2.81 5.69 218 4.96 2.25 5.05 2.22 5,02
Naju 1.77 363 1.75 3.96 1.66 3.62 1.69 3.75
Abrog 249 543 213 4.23 2.05 4.20 2.09 421
Seomjin
Songjung 3.73 7.71 3.00 6.82 3.12 7.11 3.07 7.01

EME : Relative Mean Error
RAE : Relative Absolute Error
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