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Abstract

To analyze the onset characteristics of the 2025 South China Sea Summer Monsoon (SCSSM) and its
impacts on precipitation during the pre-flood season in South China, ERA5 reanalysis data and surface
precipitation observations were utilized to diagnostically analyze the low-level atmospheric circula-
tion, convective activity, and precipitation variations. This study primarily focuses on revealing the
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circulation structure and precipitation response characteristics before and after the monsoon onset.
The results indicate that the 2025 SCSSM onset occurred in the 6th pentad of May, accompanied by
a significant intensification of the low-level southwesterly flow. Following the onset, precipitation
during the pre-flood season in South China exhibited episodic enhancements; however, the overall
rainfall was below the climatological normal. The findings of this study can provide a scientific ref-
erence for precipitation monitoring, mechanistic analysis, and operational forecasting during the
pre-flood season.
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Figure 1. 850 hPa zonal wind time series
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Figure 2. Composite 850 hPa wind fields before and after the onset of the South China Sea summer monsoon (a) Before the
summer monsoon onset; (b) After the summer monsoon onset
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Figure 3. Spatial distribution characteristics of convective activity (OLR) before and after the South China Sea summer mon-
soon onset (a) Before the summer monsoon onset; (b) After the summer monsoon onset
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Figure 4. Time series of regionally averaged daily precipitation over South China in 2025
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Figure 5. Spatial distribution of accumulated precipitation during the pre-summer rainy season in South China in 2025
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Figure 6. Spatial distribution characteristics of precipitation anomalies during the pre-summer rainy season (April~June) in
South China in 2025 (relative to the 2005~2024 multi-year average)
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