Derivation of Design Flood by L-Moments and LH-Moments in GEV distribution
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Abstract

This study was conducted to derived design floods by Generalized Extreme Value(GEV)
distribution for the annual maximum series at ten watersheds along Han, Nagdong, Geum,
Yeongsan and Seomjin river systems. Adequency for the analysis of flood data used in this
study was established by the test of Independence, Homogeneity, detection of OQutliers.
Coefficient of wvaration, skewness and kurtosis were calculated by the L-Moment and
LH-Moment ratio respectively. Parameters were estimated by the Method of L-Moments and
LH-Moments. Design floods obtained by Method of L-Moments and LH-Moments using
different methods for plotting positions in GEV distribution and were compared with those
obtained using the Method of L-Moments and LH-Moments by the Relative Mecan Errors and
Relative Absolute Errors. It was found that design floods derived by the method of
L-Moments and LH-Moments using Cunnane plotting position {ormula 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 using the other formulas for plotting positions from the
viewpoint of Relative Mean Errors and Relative Absolute Emrors. In view of the fact that
hydraulic structures including dams and levees are generally using design floods with the
return period of two hundred years 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. Kolmogorov-Smirnov test for the generalized extreme-value distribution using

methods of L-moments and LLH-moments

. ) Method of L-moments Method of LH-moments
River Station Dn .Do‘os, Test Dn Dg_os Test
Han Yeoiu 0.0705 0.2099 @) 0.0761 0.2099 @)
Sanvang 0.0854 | 0.2617 O 0.1004 | 0.2617 @
Nagdong Wolpo 0.0939 0.2617 O 0 1690 0.2617 O
Waegwan 0.0688 0.2150 @) 0.0764 0.2150 @)
Geumn Kongiu 0.0989 0.2124 @) 0.1106 0.2124 O
Nampyeong 0.0859 2443 O 0.0860 0.2443 O
Yeongsan Mareuk 0.0783 0.2236 O 0.1090 0.2236 O
Naju 0.0718 | 0.2206 O 0.0804 | 0.2206 O
Seomiin Abrog 0.0732 0.2267 @) 0.0931 0.2267 O
Songjung 0.0968 0.2443 O 0.1574 0.2443 @)

(O : Significance level can’t be acknowledged

X . Significance level can be acknowledged

Table-2. Parameters calculated by Generalized extreme-value distribution using methods of

L-moments and LH-moments

Hell ¥ GEVER Eg9 vffas 27
=2 A&l LH-EAEY nh& GEV 32| Ax]ojs3
BN, k8 4 A E T AIE Table-29 2.

Method River Station & a k
Han Yeoiu 2680.2468 1876.9049 -0.2137
Sanvang 129.2254 67.5063 -0.0357
Nagdong Wolpo 397.8398 239.2314 -0.1264
Waegwan 3043.7038 1307.1387 0.0059
LM Geum Kongiu 1942.9361 1195.5068 -0.1126
Nampveong 300.9503 98.0918 -0.0522
Yeongsan Mareuk 283.4597 154.3328 0.0035
Naju 1153.2218 714.2199 0.1135
Seomjin AinOE 1661.7627 1104.6227 -0.0207
Songiung 24074714 7842374 -0.0118
Han Yeoju 2623.1560 2040.1760 -0.1728
Sanvang 123.0097 93.9373 0.1926
Nagdong Wolpo 419.3333 194.8479 -0.2267
Waegwan 3100.3860 1165.5930 -0.0543
LH Geumn Kongiu 1817.4970 1625.9220 0.0750___{
Nampveong 300.4603 104.6246 0.0019
Yeongsan Mareuk 281.5313 142 2879 -0.0309
Naju 1138.4120 874.3285 0.2856
Seomjin Abrpsz 1!?99.7400 1398.7550 0.1416
Songiung 2508.0660 565.4766 -0.1717

LM : Method of L-moments
LH : Method of LH-moments
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Table-3. Comparison of design floods calculated by different methods (Unit :m'/s)
Method River Station = 0 Retggn DTnOdégrS) 0 00
Han Yeoju 5999.04| 8104.05] 10466.52] 14117.14) 17370871 21133.37"
Sanvang 233.24] 28741 34075 411860 ds872 E20 75
Nagdong Wolpo 70293 1020540 1260.11] 1604.400 1390.30 _’.301,“99
Waegwan 4005.72|  3965.89] (6892.491 8086071 8976221 9R59.30
LM Geumn Kongiu 3896.45]  35004.83] 6155731 7800.611 9148121 10600.37
Nampyeong 454.01 535.19 616.12 725481 311.001 399 .36,
Yeongsan | Mareuk 514.34] 620391  739.46] 881.32' 93767 109317
Naju 2138.25] 257156 295391 3404.61: 3712431 3993.79
Seomiin Abrog 3344.65]  4206.450 5045791 B151.00f £5993.30 784-1.73%
Songjung 3504.22| 4195.87] 4778.00| 5538.86, 611431] 6652.79
Han Yeoiu 6100.41] 8215.08] 10529.72| 14006.481 17021 00| 20425.08)
Sanvang 24082 291.21 336.09 389.54 426.43 460,681
Nagdong Wolpo 784.46] 101315 1258.73| 1623.861 193437 2230.04]
Waegwan 4950.42| 5919.26| 6866.79 8120.29! 8080.00] 10053.95]
LH Geum Kongiu 4044.31] 5113.35| 6137.02] 7459.45 8448511 943233
Nampveong 456.47] 54474  630.18] 74840  852.40] 926 48
Yeongsan Mareuk 516.74 £29.55 735.69 870.10 96867 108509
Naiju 219149 2582.14| 2894.12) 3223.17| 3424.24| 3592.65
Seomiin Ahbrog 3449.10] 4263.54| 4993.94] B5870.67| 6480.36 _7050 30
Songiung 3549.86] 4145.89] 4741.47| 5548661 6181.54] 6337.04
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Fig. 2. 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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Fig. 3. Comparison of design floods estimated
using methods of L-moments and
LH-moments with Cunnane plotting
position at Waegwan watershed of
Nakdong river
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A& ¢35 A s 7 2xH(Relative Mean Error, RME) % 4t & ] 2 2H(Relative Absolute
Error, RAE)E U992 73 Z3T Table-47 #Th
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Table-4. Relative Mean Errors and Relative Absolute Errors calculated by return period
over Syears estimated by generalized extreme-value distribution using different plotting

position formulas and Methods of L-moments and LH-moments

. . Weibull I'lazen Cunnane Gringorton
Method | River | Station mpere™T o2 v TRUE | RAE | BME | RAE | RME | RAE
Han Yeoju 516 | 1393 | 471 | 1198 | 469 | 1126 | 468 | 1151
Sanvang 173 | 317 | 150 | 275] 133] 271] 138 272
(ﬁigg Wolpo 599 | 1058 | 810 | 545 371 ] 682 346 631
Waegwan 2.51 6.05 2.03 455 2.03 4,60 2.02 441
LM Geum Kongiju 1.78 6.09 1.49 3.46 1.41 2.99 1.43 3.17
‘ Nampyveong | 2.34 | 472 ] 151 | 2991 153 ] 316 150 | 3.00
Yeong ™ Mareuk 289 | 604 ] 199 | 416 | 207 | 457 | 2021 a4l
Naiu 180 | 868 | 176 | 397 | 168 35656 171 ] 378
Seom Abrog 201 | 437 | 221 | 459 | 208 | 442 | 212 | 449
jin Songiung 3.77 6.38 1.84 373 2.25 453 | 208 | 423
Han Yeoiu 517 | 1389 | 468 | 1194 | 466 | 11,18 | 466 | 1145
Senyang 965 | 531 | 268 | 494 240 | 494 249 | 408
g [ Wolno B51 | 023 | 393 | 753 | 417 | 7.60 | 406 | 764
Waegwan | 249 | 589 | 201 | 433 | 200 | 432 201 | 438
LH Geum Kongiu 2.14 522 1.97 478 1.81 440 1.86 455
Nampyeors | 2.31 | 462 | 150 | 302 | 150 | 314 | 155 3.09
Yeong ™ Mareuk 281 | 5691 219 | 49| 225| 505] 222| 502
Naju 177 3631 175 396 166 | 362| 169 | 375
Seom Abrog 249 | 543 | 213 | 423 | 205 | 420 209 | 421
jin Songiung 3.73 7.71 3.00 6.82 3.12 711 | 3071 7.01

RME : Relative Mean Error
RAE ' Relative Absolute Error

Cunnane T 28 EAAHA 3 dAF,%Y GEV EEXRFEY L-EHE
Hel ME HdAFFTY 275 ZTE =2 G FAY HAFGT
odof Wil AFEER EAF FAE= Fig 1 2 Fig. 29 #th 2E o
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