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Estimation of Design Rainfall Using 3 Parameter Probability Distributions
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Abstract

This research seeks to derive the design rainfalls through the L-moment with the test of
homogeneity, independence and outlier of data on annual maximum daily rainfall at 38 rainfall stations in
Korea. To select the appropriate distribution of annual maximum daily rainfall data by the rainfall
stations, Generalized Extreme Value (GEV), Generalized Logistic (GLO), Generalized Pareto (GPA),
Generalized Normal (GNO) and Pearson Type 3 (PT3) probability distributions were applied and their
aptness were judged using an L-moment ratio diagram and the Kolmogorov-Smirnov (K-S) test.
Parameters of appropriate distributions were estimated from the observed and simulated annual maximum
daily rainfall using Monte Carlo techniques. Design rainfalls were finally derived by GEV distribution,

which was proved to be more appropriate than the other distributions.

Key words: Homogeneity, Independence, Outlier, L-moment, Probability distribution, Monte Carlo
simulation, Design rainfall
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Fig. 2 Comparison of RRMSE Fig. 3 Comparison of design rainfalls estimated
estimated GEV and GLO distributions by GEV and GLO distributions using L-moment
using L-moment at Mokpo with Gringorten plotting position at Mokpo

Table 1 Relative reduction(%) in RRMSE by GEV and GLO distributions using L-moment

el | @ Qu Qu Qs Quy Qe Qug
20 1.97 544 10.24 13.79 15.66 17.34 19.59
40 2.03 6.43 11.65 15.27 17.13 18.83 21.10
60 1.92 7.07 12.48 16.06 17.82 19.40 2147
100 1.70 7.81 13.40 16.89 18.51 19.90 21.69
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