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Spatial Analysis of Drought Characteristics in Korea Using Cluster Analysis
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Abstract

Regional frequency analysis is often used to overcome the limitation of point frequency analysis to
estimate probability rainfall depths. However, point frequency analysis is still used in drought
analyses. This study proposed a practical method to categorize the homogeneous regions of drought
characteristics for the analyses of regional characteristics of droughts in Korea. Using rainfall data
from 58 observation stations managed by the Korea Meteorological Administration, this study
calculated drought attributes, i.e., mean drought indices for various durations using the Standardized
Precipitation Index (SPI) and drought severities expressed by durations, depth, and intensity. The
drought attributes provided useful information for categorizing stations into the hydrological
homogeneous regions. This study introduced a cluster analysis with K-means techniques to group
observation stations. The cluster analysis grouped observation stations into 6 regions in Korea. The
data in the hydrological homogeneous region would be used in spatial analysis of drought
characteristics and drought regional frequency analysis.
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Fig. 1. The Standardized Precipitation Index at Busan Station (1905-2008)
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Table 1. SPI and Moisture Categories

SPI Values Drought Category
> 2.00 Extreme wet
1.99 to 1.50 Severe wet
1.49 to 1.00 Moderate wet
0.99 to -0.99 Normal
-1.00 to -1.49 Moderate drought
-1.50 to -1.99 Severe drought
< -2.00 Extreme drought
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Fig. 2. Drought Duration and Severity (3-month) at Busan Station (1905-2008)
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