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(b) Precipitation
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Normalized Climate Index & Taiwan rainfall(Bars) for FMA,1982-2021
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(a)Lower Spring-rain,1999,2002,2011,2018
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Precip., Wind850 & SST Feb-Apr
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Reconsture Precip. from Multi-reg. in FMA,2021
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Causes of the Record-breaking Drought in Taiwan in 2020-

2021
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(manuscript received 28 September 2022 ; in final form 21 December 2022)
Abstract

During 2020, an earlier-ended Mei-Yu season combined with a typhoon-absent summer,
followed by notably low rainfall from following autumn to spring in 2021, Taiwan’s
accumulated rainfall from June 2020 to May 2021 broke the lowest record since 1910, we report
the unique characteristics and physical mechanism of this extreme event.

The possible causes of the drought event are presented as follows. (DThe duration and
strength of subtropical high over the Western North Pacific from Jun to September were the
longest and strongest since 1949. The abnormal subtropical high maybe caused by the
compounding effects from cool sea surface temperature (SST) over the central to eastern
equatorial Pacific associated with La Nifa, and warm SST in the northern Indian Ocean and the
tropical Atlantic. (2 The warmest SST appeared in the Philippine Sea through October 2020 to
Marth 2021, concurrent with La Nifia, generated the dry condition near Taiwan. (3) The less
spring rainfall in Taiwan in 2021 could be directly attributed to the warmest SST in the
Philippine Sea and indirectly to the weakening La Nifia , whereas negative phase of the Pacific
Decadal Oscillation seemed to have little effect. An anomalous cyclone usually appeared in the
western side of the warm Philippine Sea and brought dry northeasterly anomaly to the East
Asian coast, resulting in less spring rainfall in Taiwan, and the La Nina would favor and
maintain this atmosphere-ocean coupled system. (4) In April-May 2021, active tropical intra-

seasonal oscillation caused weaker moist southeasterly in middle to late April, and also resulted
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in dry condition before the end of May.

In conclusion, the most serious drought event in 2020-2021 since 1910 was caused by the
compounding effect from various influencing factors that occurred concurrently and
sequentially. How much of these abnormal conditions were caused by the warming trend in

recent decades, which is not investigated in this study, warrants further studies.

Key words: drought, climate extreme event, subtropical high, La Nifia, intra-seasonal

oscillation, compounding effects. doi: 10.53106/025400022023015101002



