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Estimation of Drought Rainfall According to Consecutive Duration and
Return Period Using Probability Distribution
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Abstract
The objective of this study is to induce the design drought rainfall by the methodology of L-moment

including testing homogeneity, independence and outlier of the data of annual minimum monthly rainfall
in 57 rainfall stations in Korea in terms of consecutive duration for 1, 2, 4, 6, 9 and 12 months. To
select appropriate distribution of the data for annual minimum monthly rainfall by rainfall station, the
distribution of generalized extreme value (GEV), generalized logistic (GLO) as well as that of generalized
pareto (GPA) are applied and the appropriateness of the applied GEV, GLO, and GPA distribution is
judged by L-moment ratio diagram and Kolmogorov-Smirnov (K-S) test. As for the annual minimum
monthly rainfall measured by rainfall station and that stimulated by Monte Carlo techniques, the
parameters of the appropriately selected GEV and GPA distributions are calculated by the methodology of
L-moment and the design drought rainfall is induced. Through the comparative analysis of design
drought rainfall induced by GEV and GPA distribution by rainfall station, the optimal design drought

rainfall by rainfall station is provided.

Key words: Annual minimum monthly rainfall, Probability distribution, L-moment, L-moment ratio

diagram, Simulation, Design drought rainfall
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Fig. 2 Comparison of RRMSE Fig. 3 Comparison of design rainfalls
estimated GEV and GPA distributions estimated by GEV and GPA using L-moment
using L-moment at Daequ with Gringorten plotting position at Daequ

Table | Relative reduction(%) in RRMSE for 12 months consecutive duration by GPA and
GEV distributions using L-moment

omated ] @ | @ | Qo | Q| @ | Q| @ | Q| @ |
20 -24.36 | 8.07 25,77 | 3870 | 4245 | 45.37 | 47.76 4974 51.44 52.91
40 -26.66 | 9.56 29.65 | 4295 | 46.64 | 4948 | 51.77 53.67 55.29 56.68
60 -2746 | 998 3098 | 44.39 | 48.03 | 50.84 | 53.11 54.97 56.57 57.93
100 -27.89 | 10.71 | 32.39 | 45.79 | 49.38 | 52.15 | 54.36 56.20 57.75 59.09
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