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Abstract

This study was conducted to choose optimal distribution and to estimate properly
parameters for the derivation of design rainfall in Gamma Family.

Design rainfall derived by Gamma Family Distributions were compared by the
Relative Mean Errors(RME) and Relative Absolute Errors(RAE) for the consecutive
durations of 1, 3, 6, 12, 24, 36, 48 and 72hr and 65 regions all over the regions except
Cheju and Wulreung islands in Korea.

Consequently, Design rainfall derived by Indirect Method of Moments in the
Log-Pearson Type 3 distribution are seemed to be more reasonable than those of other
distributions in Gamma Family.
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Table. 1 Parameters following the 12-hr consecutive duration of the Gamma
Family distribution in Chupungryeong stations

Distribution & Parameter Estimations Abbreviation Parameter
a A m

1| Gamma, Method of Moments Ga_MM 0.1015 | 9.8036

2| Gamma, Maximum Likelihood Ga_ML 0.1126 | 10.8790

3| Generalized Gamma, SAM ) Ge_SAM | 12.8419 | -0.9453 | 7.59E-04
4| Pearson 3, Method of Moments CS1 P_CS1 01075 | 27035 | 26.6089
5| Pearson 3, Method of Moments CS2 P_CS2 0.0878 ; 1.8055 | 31.2075
6 | Pearson 3, Method of Moments CS3 P_CS3 0.0899 | 1.8928 | 30.7163
7| Log-Pearson 3, Direct Method of Moments (BOB) LP_DMM | 78.1820 | 88.6099 0.5636
8| Log-Pearson 3, Indirect Method of Moments (WRC) LP_IMM | 38.8903 | 21.6784 1.1400
9| Log-Pearson 3, Method of Mixed Moments MM1 LP_MM1 | 514275 | 37.1159 0.9757
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Table. 2 Relative Mean Errors and Root Mean Square Errors calculated by
different distributions and parameters using Hazen plotting position
formulas at Chupungryeong site.

Distribution & Durations
Parameter
Estimations 1 3 6 12 24 36 48 72
Ga_MM 0.0357 0.0362 0.0567 0.0517 0.0410 0.0408 0.0365 0.0349
Ga_ML 0.0330 0.0350 0.0561 0.0510 0.0407 0.0386 0.0320 0.0305
Ge_SAM 0.1211 0.0069 0.0068 0.0074 0.0087 0.0090 0.0151 0.1386
R P_Cs1 0.0102 0.0070 0.0078 0.0092 0.0100 0.0113 0.0100 0.0081
M P_CS2 0.0095 0.0073 0.0065 0.0072 0.0075 0.0092 0.0079 0.0070
E P_CS3 0.0097 0.0072 0.0069 0.0077 0.0079 0.0097 0.0085 0.0073
LP_DMM 0.0083 0.0073 0.0071 0.0088 0.0105 0.0102 0.0084 0.0063
LP_IMM 0.0080 0.0067 0.0067 0.0073 0.0083 0.0086 0.0074 0.0063
LP_MM1 0.0078 0.0068 0.0154 0.0080 0.0092 0.0192 0.0194 0.0059
Ga_MM 7.981 13.448 29.966 36.596 36.371 43.886 43,113 44378
Ga_ML 7.345 12.908 29.093 34.825 33.724 39.284 36.643 38.821
R Ge_SAM 16.564 2.815 3.372 5.722 8.508 10.347 16.580 | 100.443
M P_Cs1 1.486 2.582 2.841 4.744 6.456 8.041 7.943 7.239
P_CS2 1.457 2.560 2.657 4.406 5.819 7.605 7.570 7.039
s P_CS3 1.466 2.602 2.692 4.465 5.906 7.692 7.640 7.077
E LP_DMM 1.340 2.616 2.819 4754 7.508 8.274 7.941 6.819
LP_IMM 1.707 2.445 2.950 5.321 6.958 9.058 9.012 8.320
LP_MM1 1.437 2.510 7.555 4.860 6.593 19.329 20.667 7.201
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