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Fig. 1 Spatial distribution of multi—year average total precipitation during the Dragon—-Boat Water Period in the middle and

upper reaches of the Beijiang River Basin
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Fig. 2 Variations in precipitation days and precipitation intensity during the Dragon—Boat Water Period in the middle and

upper reaches of the Beijiang River Basin
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Fig. 5 Spatial trends of extreme precipitation indices during the Dragon—Boat Water Period in the middle and upper reaches

of the Beijiang River Basin
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Analysis of Precipitation During the Dragon-Boat Water Period in the Middle and Upper

Reaches of the Beijiang River Basin (1966—2025)
PENG Shuxiao"’, LI Lifang"?, LIU Yanqun"*', HUANG Guanrong’, WANG Min"?
(1. Shaoguan Meteorological Bureau of Guangdong Province, Shaoguan 512028, China; 2. Nanling Ecological Meteorology and Satellite

Remote Sensing Application Engineering Technology Research Center, Shaoguan 512028, China)

Abstract: Against the backdrop of global climate change, this study investigates the spatiotemporal evolution characteristics of
precipitation systems during the "Dragon-Boat Water Period" (May 21 to June 20) in the middle and upper reaches of the Beijiang
River Basin, aiming to provide a scientific basis for regional flood prevention and disaster reduction. Based on daily precipitation data
from 13 national meteorological stations in the middle and upper reaches of the basin from 1966 to 2025, methods including linear
trend analysis, Mann-Kendall test, and wavelet analysis were employed to examine the characteristics of precipitation changes during
this period. The main conclusions are as follows:(1) The precipitation pattern exhibits a characteristic of "consistent frequency across
regions, but uneven intensity," forming a distinct high-value center under the influence of topography. During the Dragon-Boat Water
Period, the spatial distribution of precipitation frequency within the basin is relatively uniform, indicating that the entire region
operates under a consistent rainy season climate background. However, significant differences exist in precipitation intensity and total
amount. Under the orographic lifting effect of the Nanling Mountains, a heavy precipitation center has formed in the area encompassing
Fogang, Yingde, Yangshan, and Wengyuan. This region experiences large total precipitation and high precipitation intensity, reflecting
the role of topography in the formation of this heavy precipitation center. (2) Precipitation during the Dragon-Boat Water Period shows a
widespread increasing trend, with extreme precipitation indices exhibiting more significant increases, displaying a spatial pattern of
"strong in the northwest and weak in the southeast. " Over the past 60 years, both total precipitation and extreme precipitation indices
(Rx1day, Rx3day, Rx5day) during the Dragon-Boat Water Period in the basin have shown consistent increasing trends, with the
enhancement of extreme precipitation indices being more pronounced, suggesting that precipitation processes may be evolving toward
greater instability. Spatially, the northwestern part (e. g., Shaoguan, Lianzhou) has experienced the most significant enhancement,
while the southeastern part (e. g., Shixing, Nanxiong) shows relatively weaker increases, indicating regional differences in the
hydrological response to climate change. (3) Precipitation amount during the Dragon-Boat Water Period demonstrates significant
interdecadal oscillations, primarily modulated by 11. O-year and 5. 5-year cycles. Time series analysis reveals that precipitation during
this period is superimposed with pronounced interdecadal fluctuations. Among these, the most significant cycle (approximately 11. 0
years) closely aligns with the sunspot cycle, providing a reference for understanding its long-term variation patterns and for conducting
interdecadal climate predictions. Recommendations and countermeasures: (1) Implement a Zonal Defense Strategy. In the heavy
precipitation center areas such as Fogang, Yingde, Yangshan, and Wengyuan, monitoring and early warning facilities should be

intensified, and local rainstorm prevention measures should be strengthened. In regions experiencing sustained enhancement such as
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Shaoguan and Lechang, efforts should focus on preparedness for large-scale basin-wide floods. In areas with prominent short-duration
heavy rainfall like Liannan, early warning for flash floods and evacuation drill exercises need to be reinforced. (2) Optimize Flood
Control Operation and Emergency Preparedness. In response to the significant increasing trend of consecutive 3-day and 5-day
rainstorms, upstream and downstream reservoirs should implement pre-releases based on weather forecasts to reserve sufficient flood
control capacity and prevent cumulative flooding risks. Simultaneously, coordinated dispatching among mainstream and tributaries
should be strengthened to enhance the capacity to respond to long-duration, regional rainstorms.

Keywords: Dragon-Boat Water Period; Extreme Precipitation; Spatiotemporal Evolution; Wavelet Analysis; Beijiang River Basin

(FTHEm A Z R 47)



