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Identification and spatiotemporal evolution characteristics of drought-flood abrupt alternation events in the Huaihe
River Basin//Liu Di'** | Li Kang"*® | Lyu Haishen'*” | Zhu Yonghua', Yu Zhongbo'*( 1. State Key Laboratory of Water
Disaster Prevention, Hohai University; 2. College of Hydrology and Water Resources, Hohai University; 3. Joint
International Research Laboratory of Global Change and Water Cycle, Hohai University; 4. College of Geography and Remote
Sensing, Hohai University)

Abstract; To reveal the spatiotemporal evolution characteristics of drought-flood abrupt alternation (DFAA) events in the
Huaihe River Basin, a standardized weighted average precipitation (SWAP) index incorporating the precipitation-memory
effect was constructed based on daily gridded precipitation data from 2000 to 2020. Combined with the run theory, DFAA
events with event interval time not exceed 8 d were identified, and their frequency, intensity, duration, spatial migration,
and stage-wise attribution were analyzed. And the attribution analysis of the abrupt alternation intensity was conducted.
Results show that DFAA events in the Huaihe River Basin exhibit a clear spatial pattern of higher occurrence in the central
basin and lower occurrence toward the margins, and that drought-to-flood transitions dominate. The affected-area ratio and
mean intensity of drought-to-flood events tended to increase amid interannual fluctuations, whereas flood-to-drought events
were less frequent and generally showed a weak decreasing tendency. The spatial distribution of drought-to-flood events was
relatively stable, whereas that of flood-to-drought events was more dispersed. The drought-to-flood intensity is mainly
controlled by the post-transition flooding stage, although high-intensity events are more likely to occur under stronger
antecedent drought accumulation. The flood-to-drought intensity is primarily controlled by the post-transition drought stage.
The rapid drought-to-flood transition is the dominant compound risk in the Huaihe River Basin, and that antecedent drought
accumulation and subsequent heavy rainfall should be jointly incorporated into early-warning systems.

Key words: drought-flood abrupt alternation event; standardized weighted average precipitation index; run theory; the
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Fig.3 Daily SWAP index and precipitation processes in typical years
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Fig.4 Spatial distribution of drought-flood abrupt alternation frequency in the Huaihe River Basin from 2000 to 2020
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