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ABSTRACT

A flash drought is a rapidly evolving drought, unlike general meteorological droughts that develop over months to years due to
persistent precipitation deficits. This study investigated the characteristics of summertime flash droughts in South Korea for the period
of 1982 ~2020. Flash droughts can be classified into heatwave flash droughts and precipitation deficit flash droughts, with the former
occurring most frequently in South Korea. Both the occurrence and duration of flash droughts increased during the analysis period,
especially heatwave flash droughts. Composite analysis results of reanalysis dataset and land surface model simulation revealed that
large-scale anticyclonic atmospheric circulation and positive temperature anomalies contribute to increased evapotranspiration and
reduced soil moisture, which lead to flash droughts in South Korea. In the summer of 2016 and 2018, when flash droughts occurred
most frequently with record-breaking heatwaves, these characteristics were prevalent. Land-atmosphere interactions associated with

the anticyclonic circulation might influence the development of summer heatwave flash droughts in South Korea.
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Fig. 1. (a) Total of occurrences and (b) mean duration (pentads) for heat wave flash drought (red line) and
precipitation deficit flash drought (blue line) during 1982 ~ 2020 over summer (June ~ August) in
South Korea (33-38°N, 125-130°E). Thin solid line of individual time series denotes its linear trend
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Fig. 2. (a) Total of occurrences and (b) mean duration (pentads) for heat wave flash drought (red line) and heat
wave (blue line) during 1982 ~ 2020 over summer (June ~ August) in South Korea (33-38°N, 125-130°E).
(c) Occurrences of heat wave flash drought according to mean duration for heat wave flash drought and

heat wave. Gray bar denotes rate of heat wave accompanied by heat wave flash drought
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Fig. 7. Anomalies of (a—e) Soil moisture, (f-j) evapotranspiration and (k-0) soil moisture-
temperature coupling strength during 2018 summer heatwave flash drought
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Fig. 10. Same as Fig. 7 except for during 2016 summer heatwave flash drought
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