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Abstract: Based on rainstorm early warning signal data and hourly precipitation observation data from

1 967 automatic weather stations in Chongqing during 2014 to 2022, this study identified hourly
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precipitation events meeting rainstorm early-warning standards ( HPE-MREWS). The spatiotemporal
distribution characteristics of HPE-MREWS and early warning signals were analyzed, and the quality of
early-warning signals was evaluated. The results indicated that station-based HPE-MREWS were concen-
trated from June to September, with a pronounced nocturnal peak, and were primarily distributed in
mountainous areas of the northeast, southeast, and regions such as Hechuan-Beibei, which exhibited
significant seasonality, nocturnal and regional characteristics. Yellow rainstorm warning signals were
frequently issued, particularly in the main urban areas, whereas red warning signals were underutilized.
This discrepancy does not align with the actual probability of disaster occurrence. Although the effective
warning lead time exceeds 1 hour in all districts and counties except Yuzhong district (0. 7 h), the warning
hit rates and critical success index were low overall. Specifically, excessive warnings with a high false
alarm rate were observed in the main urban areas, whereas warning shortages with numerous omissions
occurred in the mountainous areas of the southeast. It is recommended to optimize very short-term
forecasting models for complex terrains, enhance the capability to identify extreme precipitation events,
and reasonably increase the frequency of red warning issuance, thereby strengthening decision-making
support for disaster prevention and mitigation.
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