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Abstract

Based on the Compendium of Meteorological Disasters in China: Hainan Volume, this study recon-
structs a continuous series of rainstorm-induced flood events on Hainan Island from 1368 to 2000,
and analyzes their temporal evolution, spatial distribution, and climatic drivers. The results show
that rainstorm events were concentrated from May to October, with a peak in September-October.
During 1949~2000, 24 events occurred in October alone—significantly exceeding the historical av-
erage—indicating increased frequency, stronger seasonality, and greater instability of extreme pre-
cipitation in the modern period. Spatially, Wanning City experienced the highest frequency and di-
versity of rainstorms, with rainstorms and heavy rainstorms accounting for 67% of total events,
highlighting the combined influence of topography and climate. Regional differences were evident,
with rainstorms and heavy rainstorms being the dominant types across the island. During the Qing
Dynasty, the regions of Ding’an, Wanning, Qiongzhong, and Haikou experienced a relatively high
frequency of heavy, extreme, and persistent rainstorm events. In contrast, the number of such events
was significantly lower during the Ming Dynasty and the period from 1912 to 1949, likely due to
climatic variability and limitations in historical documentation. From 1870 to 2000, 92.3% of rain-
storm months corresponded to positive ENSO phases, indicating that warm-phase ENSO signifi-
cantly enhances extreme precipitation over Hainan Island.
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Figure 1. Dynastic evolution of the seasonal distribution of rainstorm events in Hainan Island
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Figure 2. Regional distribution of rainstorm types in Hainan Island
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Figure 3. Distribution of rainstorm events of different intensities across cities in Hainan Island during different historical
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Figure 4. Time series of ENSO index and rainstorm events in Hainan Island (1870~2000 year)
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