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Abstract

This paper uses the reanalysis data set provided by the National Centers for Environmental Prediction
(NCEP), as well as the actual data sets such as precipitation and maximum wind speed provided by
the “Tianqing System” established by the China Meteorological Administration and the meteorological
big data cloud platform. From the aspects of precipitation, circulation situation, water vapor condition,
dynamic condition, thermal condition and unstable energy, the heavy precipitation weather pro-
cess occurred in Guangdong on May 17~20, 2025 was diagnosed and analyzed. The research shows
that this heavy precipitation weather process is accompanied by thunderstorms, short-term heavy
precipitation and other weather phenomena, which are characterized by long duration, wide range,
great destructive power and great intensity. In terms of circulation situation, the heavy precipita-
tion process is the intersection of cold and warm air, which is affected by the air trough line and the
ground frontal system, which provides favorable conditions for the occurrence and development of
the circulation situation. In terms of water vapor conditions, due to the Guangdong area is located
in the periphery of the subtropical high, a large number of warm and humid air flows from the Bay
of Bengal and the South China Sea area are transported to the precipitation area, and the water va-
por conditions are more favorable for the occurrence and development of precipitation. In terms of
dynamic conditions, in the central area of heavy precipitation, the vertical movement over Yangxi
County, Guangdong Province is strong, and the momentum in the middle and lower layers is fre-
quently exchanged, which provides a good dynamic condition for continuous heavy precipitation.
From the perspective of thermal conditions, the unstable conditions of high energy and high humid-
ity in most parts of Guangdong have been maintained for a long time, which further provides more
favorable thermal conditions for the formation and development of strong convective weather. In
terms of unstable energy, the K index in most parts of western Guangdong and northwestern Guang-
dong is too large, indicating that a large amount of unstable energy is accumulated over the above
areas, and it is dry in the upper and wet in the lower, which is beneficial to the continuous develop-
ment of strong convective weather processes.
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Figure 1. May 2025 (a) 20:00 on 17th; (b) 500 hPa at 20:00 on 18th; (c) 08:00 on 17th; (d) 20:00 on 18th, at 700 hPa; geopotential
height field (black solid line, unit: dagpm), wind field (wind plume, unit: m/s) and temperature field (red broken line, unit: °C)
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Figure 2. May 2025 (a) 20:00 on 18th; (b) 14: 00 on 19th; surface pressure field (unit: hPa)
& 2.2025 & 5 B(a) 18 H 20 BF; (b) 19 H 14 B ESEIH(BEAL: hPa)
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Figure 3. May 2025 (a) 20:00 on 17th; (b) 20:00 on 18th; 850 hPa water vapor flux divergence (fill color, unit: 107° kg/m?-s)
and water vapor flux vector (wind direction bar)
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Figure 4. Vertical velocity field (isoline, unit: Pa/s) and wind field (wind plume, unit: m/s)
along the time-height profile of Yangxi County from 08:00 on May 17 to 20:00 on May 2025
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Figure 5. May 2025 (a) 08:00 on 17th; (b) 08:00 on 18th at 850 hPa; pseudo-equivalent potential temperature field at (unit: K)
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