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Abstract

Based on the heavy rainfall episode in Hainan Province during late October 2024, this study selects
Short Message Service (SMS) as the dissemination channel. Analyzing data from early warning releases
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during this event, the research examines the timeliness of warning information propagation. The
findings demonstrate that: The spatiotemporal distribution of early warning releases during this
heavy rainfall occurrence demonstrated broad alignment with the regions experiencing intense
precipitation and meteorological disasters, validating the effectiveness of the warning dissemina-
tion system. Taking SMS as an example, warnings delivered within 3 minutes accounted for only
22.6% of the total, indicating suboptimal propagation efficiency. During both the 8:00~9:00 and
16:00~17:00 periods, warning dissemination was subject to longer delays. It is recommended to
adjust the release strategy by implementing real-time dissemination to minimize latency. Addition-
ally, human factors and system failures must be accounted for in the analysis.
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Figure 1. Island-wide rainfall from 08:00 on October 28, 2024 to 08:00 on October 10 (unit: mm)
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Figure 2. Percentage of warning messages disseminated within 3 minutes by prov-
ince and municipalities relative to total messages in the region
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Figure 3. Daily variation of lag time
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