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Abstract

This study was conducted to derive optimal design floods by Log Pearson Type Il distribution model of
the annual maximum series at five watersheds along Geum, Yeong San and Seom dJin river systems. Design
floods obtained by different methods for evaluation of parameters and for Weibull plotting positions in the
Log Pearson Type II distibution model were compared by the relative mean errors and graphical fit along
with 95% confidence interval plotted on gamma probability paper.

The results were analyzed and summarized as follows.

1. Adequacy for the analysis of flood flow data used in this study was confirmed by the tests of Indepen-
dence, Homogeneity and detection of QOutliers.

2. Basic statistics and parameters were calculated by Log Pearson Type Il distribution model using Direct
Method of Moments, Maximum Likelihood, Method of Mixed Moments and Indirect Method of Moments
according to the corrected coefficients of skewness

3. It was found that design floods derived by the method of Indirect Method of Moments according to the
three of the comrected coefficients of skewness, (C), (C.): and (C.)s, are much closer to those of the observed
data in comparison with those obtained by the other methods for parameters from the viewpoint of relative
mean errors.

4. Reliability of derived design floods by Indirect Method of Moments according to the three of the
corrected coefficients of skewness, (C.h, (C.)2 and (C.)s, in the Log Pearson Type Il distribution was
acknowledged within 95% confidence interval.
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(Table 1) Gauging stations and physical characteristics of watersheds

Area Length of Average Observed
River Station (i) main stream basin Shape factor duration Location
(km) width {yrs)

Long. 127° 21’
Geum | Seoghwa | 1590.4 726 21.91 0.302 30 Lati, 36° 37
Long. 126° 50
Yeong Mareug 6839 56.0 12.21 0218 37 Lati, 35° 09'
San o pq”
Long. 126° 51
Nampyeong | 576.2 41 14.02 0.341 31 Lat. 35° 03
) Long. 127° 38’
Seom Songjeong . 4255.7 185.7 22.92 0.123 31 Lati. 35° 117
dn Long. 127° 22/
Abrog 2441.5 162.3 15.08 0.093 23 Lati, 35° 11
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(Table 2) Basic statistic
River Station Mean Stan‘dard Coefficient of Coelfﬁ.cient of
(x) deviation(S) skewness(Cs) variation(Cv)
Geum Seoghwa 1,090.9 682.1 0.949 0.625
Yeong Mareug 367.8 1939 1.028 0.527
San Nampyeong 362.9 127.2 1.039 0.350
Seom Songjeong 2,869.4 1,004.1 1.321 0.349
Jin Abrog 24121 1,068.1 0.426 0.443

(Table 3) Test for independence and homogeneity of observed flows

Wald-Wolfowitz's test Mann-Whitney's test
River Station for independence for Homogeneity
fub ua/ 2 Test lulz ua/ 2 Test

Geum Seoghwa 1.184 1.96 @] 0.66 1.96 O
Yeong Mareug 1.4717 1.96 O 0.58 1.96 O
San Nampyeong 0918 1.9 0 0.04 1.96 O
Seom Songjeong 1.119 1.96 @) 1.42 1.96 O

Jin Abrog 1.427 1.96 @] 0.49 1.96 O

luly, Julz : W-W and M-W test statistic

ua/ 2 : Standardized normal deviate corresponding to a probability of exceedance a/ 2
O : Accept at a 5% level of significance
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(Table 4) Grubbs and Beck test for detection of outliers

River Station Grubbs and Beck test Test
Kn Xu XL
Geum Seoghwa 2.563 5,590.3 137.5 O
Yeong Mareug 2.650 1,3816 741 O
San Nampyeong 2577 812.5 145.2 O
Seom Songjeong 25717 6,360.3 1,162.5 O
Jin Abrog 2.448 1,221.7 652.4 O

Kn : G-B statistic tabulated for various sample size and 109 significance level.

X : Critical quantity of high outliers
X : Critical quantity of low outliers
O : Accept at a level of 10% significance
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K. Statistic : 2,563( 102 significance level)

{Fig. 1> G-B test for detection of high and low outliers at Seoghwa watershed of Geum river
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{Fig. 2) G-B test for detection of high and low outliers at Mareug watershed of Yeong San river
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(Fig. 3) G-B test for detection of high and low outliers at Songjeong watershed of Seom Jin river
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(Table 5) Parameters and basic statistic calculated by Log-Pearson Type Il distribution using Direct
Method of Moments, Maximum Likelihood and Method of Mixed Moments

Mean Standard Coefficient | Coefficient
Method | River Station a A m (/) | deviation of .of.
skewness | variation
Geum Seoghwa -1.76110 5.96237 | 3.71054 | 1,090.903 | 670.662 0.902 0615
Yeong Mareug -16.19716 | 15.34430 | 3.45134 367.758 | 191.341 0.986 0.520
DMM san Nampyeong | -196.10806 | 833.76660 | 6.78659 362.904 | 125.108 0.988 0.345
Seom Songjeong 102.85769 | 21351121 1.35841 | 2,869.385 | 987.733 1.256 0.344
Jin Abrog -10.54280 5.26317 | 3.83393 | 2,412.090 | 1,044.606 0.397 0.433
Geum Seoghwa -1.81161 6.12424 | 3.71689 | 1,090.111 | 668.727 0.909 0614
Yeong Mareug -19.48517 21.44761 3.60574 367.584 1 191.844 1.083 0.522
ML san Nampyeong 33.26284 | 22.84693 | 1.84899 363.732 | 133694 1.785 0.368
Seom Songjeong 48.25633 | 46.43107 | 2.47226 | 2,871.731 | 1,010.443 1514 . 0.352
Jin Abrog -10.55453 5.11368 | 3.82107 | 2,414.382 | 1,028.312 0.368 0.426
Geum Seoghwa -7.92389 6.16217 | 3.72048 | 1,090.000 | 670.661 0.915 0615
Yeong Mareug -18.22921 18.92827 | 354338 367.757 | 191.341 1.045 0.520
MMM san Nampyeong 168.91832 | 587.94194 | -0.94478 362.903 | 125.108 1.183 0.345
Seom Songjeong 78.43826 | 122.37825 1.87425 | 2,869.387 | 987.734 1.318 0.344
Jin Abrog -12.96089 746697 | 3.91269 | 2,412.087 | 1,044.606 " 0.523 0.433

DMM : Direct Method of Moments
ML . Maximum Likelihood
MMM : Method of Mixed Moments
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(Table 6) Parameters and basic statistic calculated by Log-Pearson Type Il distribution using In-
direct Method of Moments according to the corrected coefficients of skewness

Method | River | Station a A m (“n:‘;ag) ifv:‘;:: Coef:fm o wa::'em
skewness | variation

Geum Seoghwa -11.28948 | 1256160 | 4.05549 | 1,103.771 733514 1.322 0.665

Yeong Mareug -29.83535 | 51.20308 | 4.22064 369.820 202.993 1.365 0.549

IMM san Nampyeong 56.47682 | 67.16357 | 1.34663 363.725 130.701 1.469 0.359
(Coy Seom | Songjeong 62.23458 | 79.43257| 2.15809 | 2,875.023 | 1,014.430 1.414 0.353
Jin Abrog -17.72719 1429259 | 4.14282 | 2,425.489 | 1,109.962 0.791 0.458

Geum Seoghwa -8.79700 762722 | 3.80983 | 1,095.709 691.815 1.043 0.631

Yeong Mareug -24.26985 | 33.85920 | 3.90014 369.233 199.085 1.247 0.539

IMM san Nampyeong 4432358 | 41.36785 | 1.60254 363.887 132.440 1.591 0.364
(Coe Seom Songjeong 48.84233 | 48.92466 | 2.43275 | 2,876.151 | 1,026,555 1.523 0.357
Jin Abrog -12.94366 761982 | 392526 | 2,417.960 | 1,060.090 0.544 0.438

Geum Seoghwa -9.47042 8.83%6 | 3.87620 | 1,098.236 704.645 1.127 0642

Yeong Mareug -26.06645 | 39.05766 | 4.00342 369.448 200.507 1.290 0.543

IMM san Nampyeong 48.12924 | 48.77657 | 152240 363.827 131.7% 1.545 0.362
(G Seom Songjeong 53.05557 | 57.72938 | 234634 | 2,875.733 | 1,022.038 1.482 0.355
Jin Abrog -14.17021 9.13236 | 398105 | 2,420.321 | 1,075.501 0620 0.444

IMM (Cs)1, IMM(Cs )z, IMM(Cs)3 : Indirect Method of Moments according to the corrected coefficients of skewness
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{Table 7) Comparison of design floods calculated by different methods for parameters

River Station m‘:ﬂ;:::;woer- Retur period(ys)
ters . 5 10 20 50 100 200
DMM 1,627.58 2,032.22 2,382.76 2,781.20 3,041.79 3,212.36
ML 1,623.81 202157 | 2371830 [ 277831 | 3,040.84 | 327384
Geum Seoghwa MMM 1,625.39 2030.84 | 238346 | 2786.11 | 3,050.67 | 3,285.69
IMM{Cs) 1,628.73 2,0%.11 2,536.28 3,085.89 3,480.20 3.857.24
IMM(Cs)2 1,628.55 2,055.94 2,438.28 2,888.91 3,194.34 347276
IMM(Cs)3 1,628.87 2,069.17 2,469.81 295111 |} 3,283.54 3,591.36
DMM " 514.23 621.63 730.71 855.87 94393 | 1,021.14
ML 510.96 625.92 13231 864.18 95888 | 1,049.99
Mareug MMM 512,07 626.24 31.20 860.32 952.38 | 1,040.37
IMM(Cs) 512.13 637.14 757.58 913.57 1,030.50 1,147.16
IMM (Cs)2 512.58 634.05 749.22 895.77 1,003.77 1,109.95
Yeong IMM(Cs)3 512.43 635.20 752.31 90231 | 1,01355 | 1,12353
San DMM 456.48 521.97 594.67 679.00 741.23 802.81
ML 449.73 531.18 613.81 721.98 819.50 916.35
Nam- MMM 452.95 526.06 59.05 687.02 755.91 825.49
pyeong | IMM{Cs) 452.84 531.12 608.37 71203 792.89 876.56
IMM(Cs)2 452.14 532.08 611.87 720.23 805.71 894.98
IMM(Cs)3 452.40 531.74 610.59 niz2 800.98 888.17
DMM 357043 | 415159 | 471267 | 544852 | 601048 | 6,582.07
ML 355480 | 4,161.48 | 476282 | 557368 | 6,209.13 | 6,869.30
Song- MMM 3,562.22 4,146.52 4,714.45 5,464.68 6,041.49 6,631.45
jeong IMM(Cs) 357382 | 4,17884 | 477268 | 5565.17 | 6,180.22 | 6,814.09
IMM(Cs)2 3,568.9% 4,185.85 4,791.19 5,623.53 6,271.05 6,944.06
Seom IMM(Cs)3 3,510.19 4,183.32 4,788.58 5602.00 |.6,237.44 | 6,895.86
Jin DMM 331684 | 385026 | 427897 | 4,73460 | 501638 [ 5255.84
ML 3,308.78 382808 | 424293 | 4,681.10 | 495053 | 5178.45
Abrog MMM 3,290.07 384506 | 430891 | 4,82459 | 515825 |5,452.75
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(b) Indirect Method of Moments according to the corrected coefficients of skewness

(Fig. 8) Comparison of design floods estimated using different methods for the parameters with Weibull
plotting position at Seoghwa watershed of Geum river
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Fig- 5) Comparison of design floods estimated using different methods for the parameters with Weibull
plotting position at Mareug watershed of Yeong San river
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(Fig. 7> Design Floods fitted by Log Pearson Type Il distribution using Indirect Method of Moments accord-
ing to the corrected coefficients of skewness((Cs)s) with 95% confidence interval at Seoghwa
watershed of Geum river.
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(Fig. 8) Design Floods fitted by Log Pearson Type Il distribution using indirect Method of Moments accord-
ing to the corrected coefficients of skewness((Cs)2) with 95% confidence interval at Mareug water-
shed of Yeong San river.
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(Table 8) Relative Mean Errors calculated by Log-Pearson Type Il distribution model using Weibull
plotting position formulas and different methods for parameters

) . Methods for Geum Yeong San Seom Jin
Piotting position
formula the parame- )
ters Seoghwa Mareug Nampyeong | Songjeong Abrog
DMM 321 2.22 1.15 1.75 245
ML 3.19 233 1.76 1.85 2.56
MMM 3 . . .
Weibull 3233 2.21 1.20 1.78 2.10
IMM(Cs)1 3.02 2.24 1.10 1.75 2.35
IMM(Cs)2 2.99 2.22 1.10 1.80 233
IMM(Cs)3 2.96 2.26 1.09 1.79 242
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{Fig. 9% Design Floods fitted by Log Pearson Type Il distribution using Indirect Method of Moments accord-
ing to the corrected coefficients of skewness((Cs)1) with 95% confidence interval at Songjeong
watershed of Seom Jin river.
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