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Table-1 Test for independence and homogeneity of observed flows

I I T

| i Wald-Wolfowitz's test T Mann-Whitney's test j‘

| River | Station for Independence | for Homogeneity
| ‘ luli | wpe | Test  Juls Ug/2 Test
Heongsung | 0.311 9% | O 1.60 1.96 O
Han Jungsun 0.794 1.96 O 1.30 1.96 O
Yeoju 0.733 1.96 O 0.07 1.96 O
Nag Dongchon 0.491 1.96 O 030 1.96 O
Waegwan | 0.580 1.96 O 1.31 1.96 (
Dong ™ idong | 0144 | 196 | O 087 | 1% O

|u|1, jula : W-W and M-W test statistic
: Standardized normal deviate corresponding to a probability of exceedance a/2
O Accept at a 5% level of significance
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Table-2. Parameters and basic statistic calculated by Generalized Gamma Distribution using

Methods of Moments, Maximum Likelihood, Sundry Averages Method and Method
of Mixed Moments
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Fig. 1. G-B test for detection of high and low
outliers at Waegwan watershed of Nag-
Dong river.

] . ! Standard | Coefficient | Coefficient
Method | River| Station a A s Mean N ..
deviation |of skewness|of variation
Heongsung | 0.67E+07 | 58.30016 | 0.18453 | 674.407 | 518.979 2.444 0.769
Han | Jungsun | O.19E-29 | 658.49 |-0.10426| 545333 | 212927 1.286 0.390
MM Yeoju | 0.12822 | 2229782 | 047776 | 5443.148] 2443469 | 1.155 0.449
" | Nag | Donschon | 00028 | 227792 | 094272 | 865725 | 608639 1.447 0.703
Waegwan | 021E-03 | 071446 | 3.68632 | 3736.689 | 1374.347 | 0.052 0.368
Dong ™ v dong | 0.53E-03 | 486981 | 1.37432 | 5809.893 | 1922307 0.543 0331 |
Heongsung | 0.32E-22 | 18658315 | -0.11487 | 671.758 | 490.580 2.787 0.730
: Han | Jungsun | 0.39E-05 | 27.74307 | 053271 . 545.476 | 210.666 1511 0.386
L Yeoju | 0.58E-14 | 136.83742 | -0.20258 | 5446.505 | 2458.851 | 1584 0.451
;o Nag |- Dongchon | 71490660 | 3119024 | 026123 ' 867.232 | 631346 2.183 0728
> | Waegwan | 0.22E-03 | 080755 | 350586 | 3743297 | 1338.865 |  0.069 0.358 |
Dong ™7 dong | 0.58E-03 | 526671 | 134448 | 5809.930 | 1888331 | 0.542 0325
Heongsung | 0.24E-16 | 111.93205 | -0.14741 674.407 | 501.449 2.924 0.744
Han | Jungsun | 0.16E-05 | 32.82498 | ~0.48053, 545.333 | 200.688 1477 0.385
' SAM Yeoiu _| 057E-17 | 19677088 -0.16924]5443.148 | 2442.386 | 1549 0.449
w Nag | Donschon | 13349758 © 40.55827 [ 023014 " 865725 | 630.803 2.226 0.729
Waegwan | 0.48E-03 275779 | 161570 | 3736.689 1408551 . 0.539 0.377
Dong ™ indong | 0.79E-03 _ 6.458%0 | 120637 | 5800.893 | 1897.026 | 0.587 0327
‘1 Heongsung | 0.95E-10  47.14955 | -0.22913 | 674.407  509.277 3.177 0.755
i ' Han | Jungsun | 0.12E-08 820610 ' -0.30696 | 545333 207.795 = 1.359 0.381
Y " Yeoju | 0.19E+21 451.73533 ' 0.11068 | 5445.148 ' 2397.792 1.339 0441
Nang | Dongchon | 005519 753284 053624 | 865725 600983 1.770 0604 |
b Waegwan | 0.25E-03 114985 276807 | 3736680 | 1350.443 _ 0.214 0361 |
ONg [ Tindong | 057E-03  5.19871  1.35392 5809.803 1887.668 _ 0539 | 0325 |

MM : Method of Moments

ML : Maximum Likelihood

SAM : Sundry Averages Method
MMM : Method of Mixed Moments
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Table-3 Comparison of design floods calculated by different methods for derivation of
parameters.

. . L. Me.thO(?s for Return period(yrs)
iRiver| Station | derivation of , ‘
parameters 5 | 10 20 50 ; 100 200
MM 963.81 | 1299.65 | 1656.66 | 2167.47 | 2586.23 | 3034.71
Heongsung ML 932.28 | 1243.48 | 1580.92 | 2076.46 | 2494.33 | 2953.75
SAM 934.99 | 1252.25 | 1598.72 | 2111.54 | 2547.20 | 3029.17
MMM 930.04 | 1249.79 | 1603.0 | 213291 | 2589.02 | 3099.19
MM 695.84 | 82213 | 944.15 | 1104.06 | 1226.03 | 1349.95
Han | Jungsun ML 688.0 | 814.46 | 939.75 | 110865 | 1241.01 | 137851
SAM | 68309 | 81376 | 937.83 | 1104.46 | 123457 | 1369.38
MMM 690.07 | 813.76 | 934.32 | 109393 | 1216.91 ; 134297
L MM 7223.37 | 8667.62 {10035.02 11784.19 {13085.44 | 14378.65
Yeoju i ML 7087.68 | 8584.61 [10074.03| 12084.94 | 13660.81 | 15297.29
SAM 7084.31 | 8568.70 110040.64| 12020.64 | 13566.85 | 15167.86
| MMM 7123.26 | 8562.17 | 9957.73 | 11790.36 | 13188.09 ! 14606.02
? ; MM 1289.78 | 1675.78 | 2046.06 | 2521.41 | 2874.08 | 3222.66
Dongchon ML 1238.66 | 1646.30 | 2071.17 | 2666.83 | 3146.25 | 3652.19
SAM 1233.66 | 1640.65 | 2066.37 | 2665.70 | 3149.98 | 3662.77
MMM 125233 | 1637.99 | 2024.43 | 2543.98 | 2946.19 | 3357.47 |
Nag MM 4936.89 | 5631.54 | 6003.72 | 6014.99 | 6844.43 | 7138.34
Waegwan ‘ML 480653 5492.66 5961.46 6{172.36 680331 7099.67 j
Dong SAM 4885.03 | 5620.41 | 6259.25 | 7010.26 | 7528.73 | 8015.12 J
MMM 4889.75 | 5520.42 | 6039.07 | 661851 | 7001.62 | 7349.74 !
i MM 7366.51 | 8369.82 | 9247.37 | 10286.9 [11009.84 | 11692.05 |
. ML 7338.13 | 8323.35 | 9185.60 | 10207.75 110919.11 [ 11590.81
Jindong SAM | 7334.12 | 833561 | 921822 | 1027168 11009.27] 11708.98
MMM ! 7338.28 | 8322.35 | 9183.18 | 10203.19 | 10912.76 | 11582.57
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Comparison of design floods estimated
using  different methods for the
parameters  with Hazen  plotting
position at Waegwan watershed of
NagDong river
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Table-4 Relative Mean Errors calculated by Generalized Gamma Distribution model
using different plotting position formulas and different methods for parameters

in the applied watersheds

Plotting

position
formula

Han

Nag Dong

Methods for T
derivation of H:S;’llg © Jungsun
parameters 2

Yeoju Dongchon | Waegwan | Jindong

RME |RAE RME RAE RME |RAE RME RAE RME |RAE RME RAE

Weibull

MM 29511198158 1544 | 161 | 650|184 | 914 | 1.85 1693 | 1.16 | 444

ML 31311239/ 171 1544 | 150 | 629 | 148 | 781 | 1.88 | 7.09| 1.23 | 4.63

SAM 3.09 11239 1.70 | 543 | 150 | 640 | 155 1 821 | 1.97 801 | 1.26 | 4.76

MMM 3.07 1237|170 | 544 | 1.57 | 6.74 | 152 | 8191189 17.26] 1.21 {460

MM 315112871131 |48 164 1704 | 2.28 110.21] 1.82 | 687} 0.81 | 3.33

ML 2,73 111.1411.26 1 483 | 1.37 6:01 143 17491183 691 0.85 | 357

Hazen SAM  |274[1098] 1.21 | 467 | 1.34 | 601 | 1.55 | 816 | 1.71 | 658 0.79 | 3.28
MMM | 2.66 |10.83] 1.30 | 493 | 145 | 6.36 | 1.60 | 8.42 | 1.80 | 7.06 | 0.83 | 3.49
MM 3.05 (1250 1.42 | 5.24 | 151 | 6.46 | 2.05 | 9.75 | 1.73 | 6.68 | 0.93 | 3.78
Chego- ML 286 |11.62| 145 | 520 | 137 | 5,78 | 1.44 | 767 | 1.79 | 6.85| 0.99 | 397
dayev SAM | 284 1153|149 | 531 | 1.39 | 582 | 1.44 | 760 | 1.83 [7.76| 1.01 | 408
MMM 2.83 |11.83] 1.49 | 537 | 1.47 | 6.35 | 1.56 | 822 | 1.78 | 7.15| 0.97 | 406
MM 307 [12.60] 1.36 | 5,06 | 1.54 | 657 | 2.20 |10.19] 1,72 6,62 | 0.87 | 3.59
Cunn- ML 2.82 [11.63] 1.35 | 508 | 1.38 | 595 | 151 | 798 | 1.77 |6.74| 091 | 376
ane SAM | 274 [11.24] 151 | 541 | 135 (585 | 1.52 | 801 | 1.82 17.76 | 0.95 | 3.91

MMM 1279 1145 1.38 | 513 | 1.44 6.20 | 159 | 841 | 178 | 7.13] 092 3.77
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