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Summer drought events along the East Coast of South Korea induced
by the rain shadow effect during the monsoon south—westerlies

JungJin Kim, Ginam Kim, Subok Kim

Republic of Korea Air Force Weather Wing Headquarter

In the summer of 2025, the influx of southwesterly winds brought relatively sufficient precipitation to
the Yeongseo(West) region of Korea, whereas in the Yeongdong(East Coast) region, a pronounced lee-
side rain shadow effect due to topographic factors led to significantly lower precipitation compared to other
areas, ultimately resulting in severe summer drought. This phenomenon was not limited to 2025, as similar
patterns were observed in 2024, and this study addresses both the 2024 and 2025 summers.

This study utilized data from meteorological observation stations and radar measurements to
quantitatively analyze the differences in precipitation distribution between the Yeongseo(West) and
Yeongdong(East Coast) regions during southwesterly wind events. The analysis revealed that cumulative
precipitation in Yeongdong(East Coast) was substantially below the long-term average, and precipitation
disparities were especially pronounced in specific cases. These observations confirm that the interaction
between topography and atmospheric flow plays a critical role in regional precipitation patterns and indicate
a high likelihood of frequent summer droughts in the Yeongdong(East Coast) region.

Furthermore, this study examines representative cases with large precipitation differences between
Yeongseo(West) and Yeongdong(East Coast) to quantitatively assess the vertical extent of the rain shadow
effect. Conversely, cases where the western precipitation band moved eastward without experiencing a rain
shadow were also analyzed. This approach aims to provide fundamental information that can improve the
accuracy of precipitation probability and amount forecasts for the Yeongdong(East Coast) region in future
operational forecasts.
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