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Analysis of characteristics and driving factors of drought-flood abrupt alternation events in the Huaihe River
Basin//Sun Feixue', Gao Yugin', Xu Mengqi®, Feng Kunpeng' , Wang Yan', Shi Jiahang', Liu Jie’( 1. College of Water
Conservancy & Hydropower Engineering, Hohai University; 2. Shandong Yellow River Adminisiration Bureau, YRCC,
3. China Institute of Water Resources and Hydropower Research)

Abstract: Based on the monthly precipitation, meteorological variables, and climate oscillation indices for the Huaihe
River Basin during 1991-2020, drought-flood abrupt alternation ( DFAA) events were identified using the standardized
precipitation index (SPI) and the long- and short-cycle drought-flood abrupt alternation indexes ( LDFAI and SDFAI).
REOF-based regionalization, trend and abrupt-change tests, wavelet analysis, partial correlation analysis, and multiple
linear regression were employed to investigate the spatiotemporal evolution and driving mechanisms of DFAA events. The
results indicate that flood-to-drought events were more frequent than drought-to-flood events in the Huaihe River Basin.
Flood-to-drought events occurred predominantly in autumn and winter, while drought-to-flood events were more frequent in
spring and summer. In flood season, the high-frequency zones of flood-to-drought alternation are primarily distributed in the
southern region of the basin, while the high-frequency zones of drought-to-flood alternation are mainly located in the
northwestern and northeastern regions. The long-cycle drought-flood aburpt alternation intensity exhibited a weak but
statistically non-significant upward tendency, with a relatively pronounced change signal around 2009 and periodicities of
approximately 10 a and 4 a. The short-cycle drought-flood abrupt alternation intensity showed a weak but statistically non-
significant downward tendency, with a dominant period of 15-20 months. Meteorological factors were the primary drivers,
with surface wind speed, relative humidity, and surface solar radiation exerting relatively strong effects. The Arctic
Oscillation (AO) and El Nifio-Southern Oscillation (ENSO) played important background-modulating roles.

Key words: drought-flood abrupt alternation event; standardized precipitation index; drought-flood abrupt alternation

index; the Huaihe River Basin
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