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Derivation of Design Floods by the Probability Weighted Moments in the Wakeby Distribution
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Abstract

The purpose of this study is to derive optimal design floods by the Wakeby distribution
model using the probability weighted moments. Parameters for the Wakeby distribution
were estimated by the probability weighted moments for the annual flood flows of the
applied watersheds. Design floods obtained by the Wakeby and GEV distributions were
compared by the relative mean errors, relative absolute errors and root mean square errors.
In general, it has shown that the design floods by the Wakeby distribution using the
methods of the probability weighted moments are closer to those of the observed data in
comparison with those obtained by the GEV distribution.
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Table 1. Grubbs and Beck test for detection of
outliers

Grubbs and Beck test
River Station Test
Ky | Xy | X,

Han Yeoju |2.6710(17,3595] 5122
Sanyang |2.3840| 5,092.4( 2747
Nagdong | Wolpo [2.5180| 2,323.3 971
Waegwan | 2.6810|11,183.5(1,074.2
Geumn Kongju |2.6910(12,2295] 4424
Nampyeong| 2.5770 812.5| 1452
Yeongsan{ Mareuk |2.6500 1,3725| 77.0
Naju 266107 6,726.1| 2384
Abrog {26390 {11,022.1| 3327
Songjung | 2.57701 6,360.1]1,162.5

Seomijin

oOjojojojocfocjojojocio

K N G-B statistic tabulated for various sample size and
10% significance level

X g Critical quantity of high outliers

X L Critical quantity of low outliers

O : Accept at a level of 10% significance level

25450
23233
£ 10088
8
s
2 12725
2
o
6363
0 97.1

Kn Statistic : 2.5180 (10% confidence level)

Fig. 1. G-B test for detection of high and low
outliers at Wolpo watershed of Nagdong river
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Table 2. Results of L-coefficient of variation(L-CV),
L-skewness and L-kurtosis

L-moment ratios
L-CV |L-skewness| L-kurtosis
Han Yeoju 0.3359 | 0.2093 0.1311
Sanyang | 0.2837 [ 0.1931 0.0988
Nagdong Wolpo 0.3318 { 0.2537 0.2154
Waegwan | 0.2377 | 0.1662 0.1866
Geum Kongju 0.3343 | 0.2444 0.1125
Nampyeong| 0.1971 | 0.2039 0.1619

Mareuk | 0.2866 | 0.1677 0.1508
Naju 0.3017 | 0.0990 0.0734
Abrog 0.3362 | 0.1833 0.0993
Songjung | 0.1915 | 0.1775 0.2073

River Station

Yeongsan

Seomijin
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Table 3. Kolmogorov-Smirnov test for the Wakeby

distribution and Generalized extreme-value
distribution using method of L-moments

Method of L-moments
D, DO.OS Test
Han Yeoju 01070 0.2130
Sanyang |0.0861| 0.2617
Nagdong| Wolpo |[0.0842] 02617
Waegwan {00531 0.2150
Geum Kongju [0.0586| 0.2124
Nampyeong| 0.0842 | 0.2443
Yeongsan| Mareuk |0.0507 02236
Naju 0.0645 | 0.2206
Abrog  10.0489 | 0.2267
Songjung |0.0444 | 0.2443
Han Yeoju ]0.08221 02130
Sanyang |0.0854 | 0.2617
Nagdong| Wolpo |0.0939; 0.2617
Waegwan | 0.0688 | 0.2150
Geum Kongju 10.09891 02124
Nampyeong| 0.0859 | 0.2443
Yeongsan| Mareuk [0.0783| 0.2236
Naju 0.0718 | 0.2206
Abrog |0.0732| 0.2267
Songjung | 0.0968 | 0.2443

Distribution | River Station

Wakeby

Seomijin

GEV
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o : Significance level can't be acknowledged
X : Significance level can be acknowledged

Aty L-EREHY o) Fxd AAZFFFE
Fz9 ¥xAYQ Weibull, Hazen, Cunnane ¥
Gringorton4jol 93} wzH¥EL Zz H(19)
~ 2(22)9) 28} 733 o)F AREAGN =
Algr gt

P=1—m/(N+1) crorerrererrncssnriiininnnn. (19)
P=1__(m_0.5)/N .............................. (20)
le_(m_0'4)/(N+02) ..................... (21)
P=1(m—0.44)/(N+0.12) +-seereeemeeesee (22)

#Y UQw eAeln,

_6‘7_



ToFe A A4278 A6E 20004 1149

Table 4. Parameters calculated by Wakeby and Generalized extreme-value distributions using methods of

L-moments
Wakeby GEV
River Station
m a b c d Xy a B

Han Yeoju 68219 |  6577.67| 067 13935 | 068 | 256149 | 165423 | -0.0604
Sanyang 15.00 4758 | 4977|  -48649| -029| 12023| 6751| -00357
I;j:; Wolpo 94,65 42091 | 202 32049 | 037| 39784| 23923| -0.1264
Waegwan 96036 | 170729 | 553| 26369.80 | 0.05| 304370 130714 | 00059
Geum Kongiu 0.00 75517 | 14353 | -121613 | -020| 194294 | 119551 | -0.1126
Nampyeong 165.74 88.46 5.07 -6276.00 | -0.02 300.96 9810 | -0.0522
YZ‘;‘;‘;' Mareuk 84.90 35535 | 152 10556 | 041| 28345 15433| 00035
Naju 23539 | 135804 | 152| -4446500| -001| 115322| 71422| 01135
Seomii Abrog 359.63 59127 | 292| 915270 | -020| 1661.76| 110462 | -0.0207
Songiung | 130067 |  166359| 2.20 48387 | 047 | 240747 78424 -00118

Table 5. Comparison of design floods calculated by method of L-moment for Wakeby and Generalized
extreme-value distributions. (Unit : m%/s)

e . . Return period(yrs)
Distribution River Station 5 m 2 ™ ™ 00
Han Yeoju 53003 63842| 73126| 86553| 100539| 121273
Sanyang 2435 2985 3435 390.4 4184 4412
Nagdong Wolpo 7671 9546| 11845| 15907| 20036| 25378
Waegwan 48729| 58765| 69136| 83383| 94583| 106159
Wakeby |—oeum Kongju 41097| 52572| 62582| 73881 81171| 87529
Nampyeong 4533 5372| 6201  7280|  8085| 8879
Yeongsan Mareuk 5074 594.1 689.6 855.4 1026.7 12533
Naju 21826| 25593| 28836] 32837| 35775| 38673
) Abrog 34599|  43193| 50627| 58976| 64339| 69000
Seomjin Songjung | 34602| 38915| 44433| 54938| 6644.1| 82323
Han Yeoju 51586| 65490| 79432| 98403| 113336] 128854
Sanyang 2332 2874|  3408|  4119|  4667| 5228
Nagdong Wolpo 7929|  10205| 12601| 16044| 18903| 22014
Waegwan 49957| 59659| 68925| 8086.1| 89762| 98595
Geum Kongju 38965| 50048| 61597| 78006| 91481| 106003
CEV Nampyeong 454.0 5352]  6161|  7255|  8110| 8994
Yeongsan Mareuk 5143 6204|  7395| 88l5|  987.7| 10932
Naju 21383|  25716| 29539| 34046| 37124| 39958
] Abrog 33447|  42065| 50458| 61510| 69933| 78447
Seomjin Songjung 35042| 41959| 47780| 55389| 61145| 66928
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Table 6. Relative Mean Errors, Relative absolute Errors and Root Mean Square Errors calculated by Wakeby
and Generalized extreme-value distributions using methods of L-moments and different plotting
position formulas

Distri River Station Weibulll Hazen Cunnane Gringorten
bution RME|RAE |RMSE |RME | RAE |RMSE|RME |RAE|RMSE | RME |RAE|RMSE
Han Yeoju 1.77| 8.15| 592.07| 157 7.88| 460.47| 160| 7.96| 492.30| 159| 7.93| 479.89
Sanyang | 103| 4.08] 949 099 371| 1088 0.88| 350 995/ 091| 358 10.27
iigg Wolpo | 210 8.24| 108.65 1.78| 6.81| 53.46] 1.82| 7.13| 67.84| 180 6.99| 62.29
Waegwan | 0.69| 3.38| 234.24| 072| 3.24{191.70| 0.68| 3.12| 184.86] 0.701| 3.17| 185.89
Geurn | Kongju | 1.06| 5.24] 162.36] 0.90| 4.65156.24| 090| 4.72| 14547 0.905| 4.69| 14875
Wakeby Nampyeong| 076 3.66 18.65 077\ 365 1579| 075| 352 1508 076| 357 1523
Y::r’:g Mareuk | 120] 523| 3849 109 486 2117] 110| 491] 2465] 10| 490 2315
Naju 109{ 473] 7917 099| 467 87.12| 097| 462| 81.41] 098] 4.64] 8334
Seom | Abrog 097| 429 144.12) 104 460| 16028 1.00| 4.46| 154.72] 1.01| 4.51| 159.63
in | Songjung | 096| 3.20| 269.85{ 0.71| 2.61|134.77| 0.76] 2.73| 167.68] 0.74] 2.69] 15450
Han Yeoju 150 8.01] 47051 2.12| 9.38/ 40111 1.90| 895| 404.37] 198| 9.08] 40179
Sanyang | 124] 539 1341] 167 6.5/ 1634| 149} 590| 1470/ 156| 6.00| 1527
iigg Wolpo | 2.24] 913 9641| 2.07| 867 59.21| 2.02| 8.37| 67.44| 204 849| 64.13
Waegwan | 088 4.25( 256.06] 0.82| 4.02|19852| 079 3.96| 202.96| 0.80 3.98 200.31
Geum | Kongju | 135 6.87| 237.24| 180 802| 287.15| 1.66] 7.66| 254.67| 1.71f 7.79| 265.75
CEV Nampyeong| 075 3.52] 1885) 078 346] 1529| 074 3.32| 1462 075 337 14.73
Yeong [ Mrareuk | 164 7.08] 3267 191 7.31] 25.42| 181] 7.16| 26.18| 184] 7.22[ 25.79
san Naju 169| 7.43| 9793 288| 862|118.64| 253[ 823 10991 266/ 8.38| 11304
Seom | Abrog 196] 751| 19735 2.76] 807| 25195 252| 7.78{ 227.21] 261} 7.89| 23598
in | Songjung | 101| 430 231.34[ 102 418] 17482 100 4.18| 18520] 1.00| 4.18] 180.84

o]A4re] Weibull. Hazen, Cunnane % Gringorton
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Discharge(cms)
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Percentage Probabiiity of nonexceedance
Fig. 2. Comparison of design floods estimated using
methods of L-moments with Hazen plotting
position at Mareuk watershed of Yeongsan
river
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