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Comparative Analysis of Design Drought Flow by L-Moment
in the Weibull-3 and Wakeby distributions
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Abstract

This study was carried out to derive optimal desigr\l drought flows by the Weibull-3 and
Wakeby distributions for the annual drought [lows series at seven watersheds along Han,
Nagdong, Geum, Yeongsan and Seomjin river systems.

L-coefficient of variation, L-skewness and L-kurtosis were calculated by the L-moment
ratlo Ttespectively. Parameters were estimated by the Methods of L-Moments with
continuous duration. Design drought flows obtained by Methods of L-Moments using
Weibull plotting positions formula in the Weibull-3 and Wakeby distributions were
cornpared by the Relative Mean Errors(RME), Relative Absolute Errors(RAE) and Root
Mean Square Errors(RMSE). It has shown that design dreught flows by the Wakeby
distribution using method of L-moments are much closer to those of the observed data in
comparison with those obtained by the Weibull-3 distribution using method of L-moments
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Tuble~1. Kolmogorov-Smurnov  fest for the Weibull-3 distribution and Walichy distribution using
methods of L-moments

. ) . Weibull-3 Wakeby ]
Station Station | Duration D, Do ' Tast D, Dot Teal
2 0.0704 0.1674 O 00310 0.1674 o
6 0.0670 0.1674 o 0.0501 0.1674 0 _‘
Yeoj 12 0.0687 0.2000 O 0.0687 0.2000 0
18 0.0957 0.2820 O 0.1064 0.2820 O
24 00888 0.3090 0 0.0824 0.3090 ¢
Hon 30 0.0908 0.3380 O 0.0041 0.3380 O
2 0.0891 0.2348 O 0.0580 0,2348 O
6 0.0993 0.2348 O 0.0867 0.2348 O
Jachon 12 0.1078 0.3090 O 0.0909 0.3090 O
18 0.1018 0.3250 O 0.0920 0.3250 O
24 0.1272 0.3880 O 0.1092 0.3880 o
';30 0.0674 0.4110 O 0.0631 0.4110 O 4\
2 0.0654 0.1771 o 0.0568 01771 [
6 0.0577 0.1771 o 0.0409 01771 O
Negdong | Jindong 12 0.0805 0.2396 O 0.0682 0.23% O
18 0.0705 0.2700 O 0.0381 0.2700 O
24 0.1033 0.3380 O 0.0800 0.3380 O
30 0.1032 0.3380 O 00838 | 0.3380 O
2 0.0896 0.1637 O 0.0486 0.1637 O
6 00429 0.1637 O 0038 | 0.1637 O
Geum Geuam 12 0.1398 0.2099 o 0.0904 0.2099 O
18 0.1318 0.2550 O 0.1019 0.2550 O
24 0.1040 0.2720 O 0.0720 0.2720 O
30 0.1200 0.2950 O 00838 | 0.2950 O
2 00719 0.1674 O 0.0473 0.1674 O
6 0.0753 0.1674 o 0.0385 01674 | O
eongsan | Naju 12 0.0621 0.2372 0 0.0397 0.2372 O
18 0.0956 0.2760 O 0.0742 0.2760 O
24 0.0670 0.3180 O 0.0641 0.3180 O
30 0.0636 0.3490 O 00631 0.3490 O
2 0.0582 01713 O 0.0455 01713 O
6 0.0752 01713 O 0.0522 01713 o
Songiung 12 0.0839 0.2324 O 0.0470 02324 O
18 0.0950 0259 o 0.0776 0.2596 o |
24 0.0998 0.3090 O 0.1057 0.3090 O
Seomjin 30 01330 0.3490 O 0.1196 03190 O
2 0.0652 01713 O 0.0482 01713 O
6 0.0546 0.1713 O 0.0461 01713 o |
Abrog 12 0.0817 0.1980 O 0.0314 0.1980 O 4'
18 0.0885 0.2508 0 0.0590 0.2508 o |
24 0.1260 0.3090 O 0.1190 0.3090 o |
30 0.1379 0.3380 o 0.1332 0.3380 <

() : Significance level can’t be acknowledged
X : Significance level can be acknowledged
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Table-2. Design Drought Flows calculaied by Weibull-3 and Wakeby distribution using L-moments at

Jindong (Unit: #®/s)
A7) 7 2 5 10 20 30 50
1 3.80 2.46 152 058 0.022 0.01
2 11.38 715 5.49 343 228 0.29
- 4 38.98 23.77 16.46 10.98 .36 558
6 7693 45.99 31.83 21.60 19.93 12.00
. 9 174.49 106.71 7112 56.36 46,99 3736
Weibull-3| 12 - 272,66 192.54 127.46 93.73 54.70
. 15 - 34243 | -24458 176.70 145.12 111.48
13 - 439.26 303.05 211.73 168.78 123.82
21 - 556.08 393.21 282.21 231.84 176,68
g 24 - 877.02 611.14 44871 371.04 284.67
Jin- 27 - | 100691 660.46 49763 429.95 360.00
30 - | 100083 781.99 502.89 520.09 430.37
dong 1 3.88 225 113 0.37 0.082 0.032
2 1533 | 832 565 3.00 1.70 0.45
4 3862 22.29 17.07 1369 11.58 8.74
#] 6 77.26 43.18 30.25 2337 21.01 19.09
9 7254 107.02 77.49 5591 47.02 39 14
Wakeby 2= 12 482.32 272.29 172.70 11029 87.43 68.38
15 - 338.71 237.04 169.63 141.96 117.26
7] 13 - 440.69 278.34 194.28 165.85 142.26
2] - 555.20 37053 281.27 247.59 206.23
7 24 - 914.29 589.02 -| 41590 356.62 303.22
% - [ 102230 653.21 470.29 407.19 355.86
30 - | 110243 779.31 563.90 485,60 41351
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Table-3. Relative Mean LErrors, Relative Mean LErors and Relative Mean Square Errors calculated by

Weibull-3 and Wakeby distributions using Weibull plotting position formula

Distribution| River Station | Weibull 2 6 12 18 21 30
RME 421 0.90 1.88 271 1.24 207
Yeoju RAE 11.47 5.02 7.16 7.69 4.55 6.62
Han RMSE 0.72 4.86 21,94 32.33 42,80 (66.36
RME 21.87 6.44 1.99 3.16 3.04 3.24
Juchon RAE 33.27 19.11 6.39 10.01 6.42 8.39
RMSE 1.28 39.72 82.86 145.39 177.66 305.15
RME 10.19 0.80 6.46 1.84 2.99 1.64
Nagdong | Jindong | RAE 20.06 4.60 16.38 6.38 361 453
RMSE 0.57 3.43 1.99 29.73 53.23 47.48
RME 3.95 1.18 219 513 2.04 2.10
Weibull Geum | Geuam RAE 12.97 5.56 10.69 1165 749 6.58
RMSE 1.06 9.45 63.78 68.15 91.65 102.17
RME 1.16 2.40 1.78 2.09 2.04 2.21
Yeongsan| Naju RAE 541 11.86 7.18 363 6.14 5.73
RMSE 0.47 8.70 18.34 48.97 46.83 5317
RME 1.74 1.61 2.81 2.29 3.33 3.14
Songjung | RAE 5.84 7.85 8.67 7.22 942 9.17
Seomjin RMSE 0.42 3.79 21.12 32.80 61.94 7491
RME 095 0.97 3.04 2.29 324 3.26
Abrog RAE 4.30 4.79 9.94 8.79 10.20 8,76
RMSE 0.35 219 28.90 40.75 74.01 95.29
RME 1.35 0.80 0.9 2.87 1.32 213
Yeoju RAE 3350 3.86 4.36 8.83 4,72 6.80
Han RMSE 0.25 3.22 1725 3555 42.6] 656.32
RME. 7.25 3.45 1.46 247 2.64 2.14
Juchon RAE 13.20 13.01 4.67 7.14 6.10 7.81
RMSE 0.72 33.05 69.55 12191 155.16 289.99
RME 6.23 2.00 1.05 0.76 1.97 1.19
Nagdong | Jindong RAE 11.08 5.44 401 2.83 5.78 3.45
RMSE 0.43 2.84 9.87 15.01 39.04 36.46
RME 5.08 0.95 7.80 7.54 1.93 1.48
Wakeby Geum Geuam RAE 10.14 4.73 13.26 12.46 6.14 452
RMSE 0.16 2.15 39.17 56.10 68.41 80.56
RME 422 0.87 1.45 171 255 2.86
Yeongsan| Naju RAE 7.37 3.98 4.29 6.74 6.62 5.91
RMSE 0.33 3.62 10.94 37.01 48.77 57.96
RME 0.99 4.22 1.44 150 319 270
Songjung | RAE 407 9.62 4.90 5.33 8.98 762 |
Seomjin RMSE 0.35 6.19 14.40 28.56 59.93 65 80 J
RME 0.61 0.54 1.13 1.36 3.05 202
Abrog RAE 3.16 3.10 A.78 5.37 5,78 320 |
RMSE 0.29 273 22.44 27.86 73.09 9157
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