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Comparative Analysis of Flood Frequncy by Moment and L-moment
in Weibull-3 distribution
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Abstract

This study was carried out to derive optimal design floods by Weibull-3 distribution
with the annual maximum series at seven watersheds along Han, Nagdong, Geum,
Yeongsan and Seomjin river systems. Adequacy for the analysis of flood data used in this
study was acknowledged by the tests of Independence, Homogeneity, detection of Outliers.
Parameters were estimated by the Methods of Moments and L-Moments. Design floods
obtained by Methods of Moments and L-Moments using different methods for plotting
positions in Weibull-3 distribution were compared by the relative mean error and relative
absolute error. It has shown that design floods derived by the method of L-moments using
Weibull plotting position formula in Weibull-3 distribution are much closer to those of the
observed data in comparison with those obtained by method of moments using different
formulas for plotting positions in view of relative mean and relative absolute error.
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Table-1. Kolmogorov-Smirnov test for the Weibull-3 distribution using methods
of moments and L~moments

. ) Method of moments Method of L-moments
River Station D, Doss Test D, Do Test
Han Yeoju 0.1007 0.2099 O 0.0705 | 0.2099 O

Nagdong Sanyang 0.1121 0.2617 O 0.0854 0.2617 O
Geum Kongju 0.1277 0.2124 O 0.0989 0.2124 O
Nampyeong | 0.1055 | 0.2443 O 0.0859 | 0.2443 O

Yeongsan Mareuk 0.0802 0.2236 O 0.0783 0.2236 O
Naju 0.0715 0.2206 O 0.0718 0.2206 O

Seomjin Abrog 0.0821 0.2267 O 0.0732 0.2267 ©)

QO : Significance level can’t be acknowledged
X : Significance level can be acknowledged
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Fig. 1. Sample skewness versus sample kurtosis
for 50 random samples simulated from Weibull-3

and Pearson type 3 distribution at Nampyeong
watershed of Yeongsan river.
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Fig. 2. Sample L-skewness versus sample
L-kurtosis for 50 random samples simulated
from Weibull-3 and Pearson type 3 distribution
at Nampyeong watershed of Yeongsan river.
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Fig. 3. L-skewness versus L-kurtosis for 7 sites
in Weibull-3 and Pearson type 3

distribution
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Fig. 4. L-skewness versus L-kurtosis for 30
samples  simulated from Weibull-3

distribution with 73=0.20
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Fig. 5. L-skewness versus L-kurtosis for 30
samples simulated from Pearson type

3 distribution with 73=0.20
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5. RWEY ¥ Efo] 23 Weibull-3 X289 vj7ld4 A3
THERM M) o EE’LE‘%}(LM)OH w2 Pearson type 3 £X 9] HAuj/l¥F x, I
MAMS o B WANAES fE 7 S9¥E T8 ARE Table-29 2tk
Table-2. Parameters calculated by Weibull-3 distribution using methods of moments and
L-moments
Method River Station Xy a B
Han Yeoju 587.53 3847.98 1.14
Nagdong Sanyang 14.48 176.05 1.92
Geum Kongju 198.66 2874.79 156
MM Nampyeong 172.28 211.63 153
Yeongsan Mareuk 7134 327.89 1.56
Naju ~337.24 2062.27 2.51
Seomjin Abrog -181.28 2820.77 1.88
Han Yeoju 836.95 3491.05 1.05
Nagdong Sanyang 39.66 145.13 1.50
Geum Kongju 557.67 2400.48 1.28
M Nampyeong 174,66 207.61 145
Yeongsan Mareuk 63.11 345,22 1.64
Naju -126.62 1828.44 2.13
Seomjin Abrog 155.19 2409.98 155

MM : Method of moments
LM : Method of L-moments

6. Weibull-3 £X2ge] ol 2 [-TdEHS & AAZ+E 5
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of 95 f=E ZZY MHAZFHE ZT=Z" ¥EAAAYUS Weibull, Hazen, Cunnane
Gringorton#} ol oJ3 H|Z2R gL Fot3 ol AFFEAG =AFA

o
ES

Table-3. Design floods calculated by Weibull-3 distribution using method of moments and
L-moments (Unit : m’/s )
. . Return period(yrs)
Method| River Station g 10 20 50 100 200
Han Yeoju 6433.32 | 859549 | 10678.88 | 1334582 | 15312.19 | 17242.85
Nagdong Sanyang 240.13 286.47 326.49 373.09 40493 434,56
Geum Kongju 4095.71 | 509843 5996.16 7074.66 7830.47 8546.16
MM Nampyeong 461.19 537.45 606.04 638.76 746.91 802.10
Yeongsan Mareuk 522.03 636.64 739.29 862.64 949.10 1030.98
Naju 215574 | 253825 2856.23 321463 3453.23 3671.08
Seomjin Abrog 344981 | 4200.83 4867.88 5635.99 616198 6651.92
Han Yeoju 632084 | 8562.79 | 10763.49 | 13636.20 | 1578759 | 17923.58
Nagdong Sanyang 238.88 29252 34092 399.49 440,76 479.99
Geum Kongju 1039.07 | 5163.04 6214.16 7525.35 8472.33 9388.51
M Nampyeong 46291 543.65 617.06 706.43 769.74 830.14
Yeongsan Mareuk 524.79 637.69 737.90 857.37 940,59 1019.06
Naju 216033 | 2579.77 2936.24 3345.71 3622.51 3878.01
Seomjin Abrog 3430.09 | 4280.27 5042.62 5959.72 6603.12 7212.85
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o] 42] Weibull, Hazen, Cunnane % Gringorton 2% ¥XA YA Weibull-3 £¥X 2% 9
ZdEy 9 L-EHERY 3 FEd ¥ HdAFSFFY v £4& 98 Fugaext
(Relative Mean Error, RME) ¥ At At 2 2H(Relative Absolute Error, RAE)E 3 &3 A3
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Table-4. Relative Mean Error and Relative Absolute Error calculated by Weibull-3
distribution using different plotting position formulas and Methods of moments
and L-moments

. . Weibull Hazen Cunnane Gringorton

Method| River Station RME | RAE | RME | RAE | RME | RAE | RME | RAE
Han Yeoju 1.678 | 8673 | 1.653 | 8.263 | 1.646 | 8.305 | 1.648 | 8.272
NagDong | Sanyang | 1.427 | 6375 | 1.843 | 7.274 | 1.716 | 7.000 | 1.764 | 7.106
Geum Kongju | 1518 | 7.360 | 1.826 | 7.857 | 1.748 | 7685 | 1.778 | 7.731

MM Nampyeong| 0.775 | 3.409 | 0682 | 3.162 | 0.689 | 3.170 | 0.685 ! 3.168
YeongSan| Mareuk | 1.388 | 6.379 | 1.288 | 6.297 | 1.294 | 6.284 | 1.291 | 6.286

Naju 1731 | 7449 | 2.742 | 8.412 | 2.468 | 8070 | 2573 | 8.197

SeomJin Abrog 1.951 | 6509 | 2621 | 7.631 | 2.449 | 7.341 | 2515 | 7.454

Han Yeoju 2.178 | 8.776 | 2.004 | 8329 | 2.031 | 8.391 | 2.019 | 8.368
NagDong | Sanyang | 1.019 | 4331 | 1.138 | 4.705 | 1.064 | 4.504 | 1.089 | 4.581
Geum Kongiju | 0.919 | 5.090 | 0.934 | 5.005 | 0.907 | 4877 | 0.916 [ 4.926

M Nampyeong| 0.746 | 3.304 | 0.717 | 3.227 | 0.707 | 3.237 | 0.709 | 3.233
YeongSan| Mareuk | 1.322 | 6.144 | 1.326 | 6.235 | 1.307 | 6.151 | 1.313 | 6.174

Naju 1.239 | 5664 | 1.880 | 6.590 | 1.684 | 6.304 | 1.758 | 6.411

SeomJin Abrog 1.209 | 5.061 | 1479 | 5389 | 1.382 | 5.222 | 1418 | 5.272

RME : Relative Mean Error
RAE : Relative Absolute Error

Fig. 6.
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Comparison of design floods esti-
mated using methods of moments
and L-moments with Weibull plo-
tting position at Abrog watershed
of SeomJin river
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