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Abstract

This study analyzes an elevated thunderstorm event that occurred in Guizhou Province on February
14,2025, utilizing ERAS5 reanalysis data, C-band dual-polarization weather radar data from Guiyang
Longdongbao Airport, and lightning location data from the Guizhou Lightning Detection Array,
which is based on hybrid baseline technology. The results indicate that this convective weather
event was primarily influenced by an upper-level trough, low-level jet streams, and a surface quasi-
stationary front. A cold layer formed between 850 hPa and the surface, while warm and moist air at
700 hPa ascended along this cold layer, triggering convection aloft and resulting in an elevated
thunderstorm. The lightning distribution was generally consistent with the movement direction of
the convective weather. Lightning activity was frequent and densely distributed in the southwestern
part of Guizhou Province, with the maximum density reaching 28 flashes per 0.1° x 0.1° grid. Areas
with high lightning density corresponded well with regions of maximum precipitation. The lightning
polarity was predominantly negative, with negative flashes accounting for 62%. During the thun-
derstorm period in Guiyang City, three radar images and the lightning polarity distribution map re-
vealed that the winter convective precipitation was relatively weak, with a maximum composite
reflectivity of 55 dBz. The convection was loosely organized and moved rapidly. Lightning was dis-
tributed ahead of the radar echo movement. Therefore, lightning monitoring and early warning sys-
tems can be utilized to assess the development stage and direction of elevated thunderstorms, fa-
cilitating rapid decision-making and the issuance of advance warning information.
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Figure 1. Distribution of accumulated precipitation from 16:00 on February 14 to 08:00 on February 15, 2025 (Unit: mm)
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Figure 2. 500 hPa upper-level weather chart at 08:00 (a) and 20:00 (b) on February 14, 2025
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Figure 3. 700 hPa upper-level weather chart at 08:00 (a) and 20:00 (b) on February 14, 2025
[# 3.2025 & 2 A 14 H 700 hPa 52 XS[E 08:00 (a), 20:00 (b)
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Figure 4. 850 hPa upper-level weather chart at 08:00 (a) and 20:00 (b) on February 14, 2025
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Figure 5. Surface weather chart at 08:00 (a) and 20:00 (b) on February 14, 2025
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Figure 6. Sounding chart at Guiyang Station at 08:00 (a) and 20:00 (b) on February 14, 2025
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Figure 7. Time-height cross-section of vertical velocity at Guiyang (106.8°E, 26.5°N) from 08:00 on February 14 to 07:00 on

February 15, 2025 (Unit: 102 m-s™")
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Figure 8. Variation in cloud-to-ground lightning frequency during the precipitation process in Guizhou Province from 16:00
on February 14 to 08:00 on February 15, 2025
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Figure 9. Composite reflectivity and lightning polarity distribution in Guizhou Province at 19:18 (a, b), 19:50 (c, d),
and 20:32 (e, f) on February 14, 2025
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