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Abstract

Despite a number of hydrological studies on floods, the studies on droughts have been relatively inactive.
In 2015, droughts caused by water outage in Korea increased public attention to drought management across
the country. In this study, the amount of rainfall is estimated based on duration and frequency of each
probability distribution, applying the L-moments method to the long-term hydrologic data from Cheongju-Musim
river catchment in Korea. The five probability distributions (Generalized Extreme Value (GEV), Generalized
Pareto, Kappa, Pearson Type 3, and Wakeby) are used to obtain the ranges of frequency-based probabilistic
estimates of low rainfall. This study could reduce the prediction errors for drought frequency using the suggested
ranges of probabilistic estimates of low rainfall. It will be used as basic data for hydrological management
at Cheongju-Musim river Catchment, Korea.
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Figure 1. Cheongju-Musim river study catchment
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Figure 2. Yearly observed low rainfall in durations at Cheongju-Musim river catchment
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Table 2. Probability low rainfall of probability distributions in durations and return periods (mm)
Duration 6 months 12 months
Return Period 2 5 10 20 50 100 2 5 10 20 50 100
(Years)
GEV 186 136 115 98 81 71 1246 984 855 753 642 570
Generalized 184 | 129 13 | 105 | 101 99 | 1246 | 938 | 837 | 787 | 757 | 747
Pareto
Gumbel 185 134 114 100 87 80 1246 980 852 754 652 589
Pearson 186 | 135 114 99 83 75 | 1247 | 988 | 857 | 749 | 631 | 553
Type 3
Wakeby 186 133 111 98 90 87 1261 963 823 743 691 673
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Figure 3. The ranges of probability low rainfall using selected probability distributions
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