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Drought Frequency Analysis Using Cluster Analysis and
Bivariate Probability Distribution
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Abstract

Due to the short period of precipitation data in Korea, the uncertainty of drought analysis is inevitable from a point fre-
quency analysis. So it is desired to introduce a regional drought frequency analysis. This study first extracted drought char-
acteristics from 3-month and 12-month moving average rainfalls which represent short and long-term droughts, respectively.
Then, the homogeneous regions were distinguished by performing a principal component analysis and cluster analysis. The
Korean peninsula was classified into five regions based on drought characteristics. Finally, this study applied the bivariate fre-
quency analysis using a kernel density function to quantify the regionalized drought characteristics. Based on the bivariate
drought frequency curves, the drought severities of five regions were evaluated for durations of 2, 5, 10, and 20 months, and
return periods of 5, 10, 20, 50, and 100 years. As a result, the largest severity of drought was occurred in the Lower Geum

River basin, in the Youngsan River basin, and over in the southern coast of Korea.
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(mm) (mm)
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AR | ms| 2 5 10 20 ARz Ms| 2 5 10 | 20 | 25
1 79.85 124.24 192.38 22341 1 43.61 | 46.17 | 63.48 | 112.32 | 117.38
2 33.59 54.79 70.19 74.84 2 14.72 | 16.93 | 23.87 | 30.98 | 32.54

Syears 3 61.87 107.69 153.82 164.48 10years 3 1692 | 19.74 | 2538 | 40.52 | 43.96
4 51.86 86.52 117.42 128.51 4 37.81 | 41.85 | 61.12 | 98.81 | 106.55
5 30.14 56.37 76.72 79.34 5 1532 | 56.92 | 72.71 | 119.98 | 139.21
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5 58.52 106.38 153.24 160.69 5 52.77 | 87.74 | 111.75 | 243.98 | 295.36
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