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Abstract

Conventional observation data and ERAS5 reanalysis data are used to conduct a diagnostic analysis
of the circulation background and physical quantity characteristics of an extreme rainstorm event
in Shaoyang from June 7 to 8, 2025. The results indicate that the process exhibited strong convec-
tivity and local extremity. Circulation analysis revealed that the right-side divergence of the 200
hPa upper-level jet stream outlet provided a strong suction effect, a stable maintenance of the sur-
face warm low-pressure inverted trough, the low-level cold air served as the triggering mechanism
for the extreme rainstorm. In the thermal field, the atmosphere was in a high-energy and high-
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humidity state before convection occurred, with deep warm clouds; Dynamically, the mid-level fea-
tures strong upward motion and a convergence center. The warm and moist airflows from the South
China Sea and the Bay of Bengal-Beibu Gulf were the water vapor sources for the rainstorm, accom-
panied by a strong water vapor convergence center in southwestern Hunan Low-level wind field
fluctuations and the infiltration of low-level cold air were important factors that could not be ig-
nored in the forecast and early warning of this extreme rainstorm. The convective cloud clusters
corresponded well with the heavy precipitation area, and the heavy rainfall center appears near the
low TBB center or in areas with a large gradient from low to high TBB values.
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Figure 1. Distribution of wind field with wind speed (m/s) and geopotential height (dagpm) at 20:00 on June 7, 2025
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Figure 2. Radiosonde sounding chart for 20:00 on June 7, 2025
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Figure 3. Time-height cross-section distribution of pseudo-equivalent potential temperature, horizontal
wind velocity, and specific humidity in the vicinity of Jinwutang, Suining
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Figure 4. Time-height cross-section of divergence (shaded region) and vertical velocity (contour lines) along Jinwutang,
Suining
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Figure 5. Water vapor flux and water vapor flux divergence at 850 hPa at 20:00 on the 7th (a) and 02:00 on the 8th (b)
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Figure 6. Time-height cross-section of water vapor flux (shaded regions) and water vapor flux divergence (contour lines) along
Jinwutang, Suining
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Figure 7. Temporal evolution of TBB at 4-hour intervals from 18:00 on the 7th to 06:00 on the 8th
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