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Abstract

On September 29, 2024, a heavy rain event occurred in the Danjiangkou Reservoir Basin, with the
heavy rainfall arealocated above the Baihe River. This heavy rain happened against the background
of a previous drought—from August 1 to September 28, 2024, the average precipitation in this basin
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was 64% less than the historical average for the same period. This study analyzes this heavy rain
event based on conventional meteorological observation data, FNL data, and FY meteorological sat-
ellite data, and by applying synoptic diagnostic methods. The results show that the 700 hPa water
vapor flux convergence center appeared 6 hours earlier than the heavy rain, and the overlap be-
tween the 850 hPa energy front and the high-value area of the K-index provided favorable energy
conditions for short-term heavy rainfall.
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Figure 1. Rainfall in the Danjiangkou reservoir basin from 09:00 on September 29 to 08:00 on September 30 (a) and hourly
rainfall chart of Xixiang, Zhenba, Chenggu, Yangxian (b) (Unit: mm)
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RIS 2, R 6~12 grem “hPals™!, I XFHETE 6 grom “hPals' LUF, FRERMAZ, B NS
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Figure 2. 700 hPa water vapor flux (solid lines, unit: g-cm -hPa !-s™1), wind field (vectors, unit: m/s), and
water vapor flux divergence (shaded areas, unit: g-cm '-hPa™'-s72) at 08:00 on September 29

2.9 B 29 H 08 B} 700 hpa 7K;RIBE (%, BAL: gem hPals™), XiF(kE, BNAL: m/s).
MRBEHEE (B, BA: gem hPa's?)
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Figure 3. Divergence (contour lines, unit: 10°-s™") and vertical velocity (shaded areas, unit: Pa-s™") along 33°N at 14:00 (a)
and 20:00 (b) on September 29
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Figure 4. 850 hPa fse (contour lines, unit: K) and K-index (shaded areas, unit: °C) at 14:00 on September 29
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