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Abstract

To improve the forecast accuracy of initial thunderstorms and severe convective weather at Gui-
yang Airport, this study analyzes the causes of a severe convective weather event on January 1,
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2024, based on automatic weather station data, radar data, and ERA5 reanalysis data from the Eu-
ropean Centre. The results indicate that the eastward movement of the 500 hPa upper-level trough
and the 850 hPa shear line provided the synoptic background for this event. The 12:00 UTC sound-
ing at Guiyang Station showed the 0°C level at 3379 meters and the -20°C level at 6073 meters, sug-
gesting potential hail conditions. From 12:00 to 15:00 UTC, favorable moisture conditions were ob-
served at 850 hPa over Guiyang Airport, with high precipitable water throughout the atmospheric
column in central and southern Guizhou. Low-level convergence and upper-level divergence cre-
ated a vertical pumping effect. The absolute value of vertical helicity was significant in central Gui-
zhou at 12:00 UTC but markedly decreased by 15:00 UTC. The temperature difference between 850
hPa and 500 hPa over Guiyang Airport was large (approximately 20°C) at 12:00 UTC but significantly
reduced by 15:00 UTC. At 12:00 UTC, strong low-level positive vorticity extended upward to the mid-
levels over Guiyang Airport, indicating possible supercell development. By 15:00 UTC, the mid- to
low-level positive vorticity center weakened and descended, while the upper levels transitioned to
negative vorticity.
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Table 1. Statistics of first thunderstorms at Guiyang Airport from 2016 to 2025
% 1.2016 F~2025 FRENIANEHIT

I [R] 7] 75 B 8] 4 H i (C) 4 H 7K i (mm) FLHE A B (S2)
2016 4 1H4H 16.4 0.4 0
2017 4 2H23H 2.8 0.7 0
2018 4 2H27H 224 3.6 16
2019 4F 2H17H 1.2 8.5 0
2020 4 1H6H 19.9 6.3 0
2021 4F 3H5H 12.0 0.8 2
2022 4 1 H4H 11.9 5.6 1
2023 4 3A12H 13.5 4.8 0
2024 4 1H1H 153 25.7 15
2025 4F 2H14H 3.8 4.2 1

LS

M1 H 1 HFJE 28 (04:00~16:00) 5% 4 X I A ) 7K S AT 73 A1 kA (14 1), B R X
HILEW RS, 12h BAKERT 10mm FIXEE R - FREAR A, FEERERMARIGE. KL
RS S X B T 25 mm PAEREK, RS 139 uh, o 4 ANEEK RIS 50 mm KL L
MRS A K, BN KEB(2540 A3k I T INHL, 1 A FRL 2 SR 0 X I IR R i — 7, 2R
OHRARKRE XA B o, A 1A HIOKE . 1AL 17~25 m/s KA 34 A5G H LN FEK
AT 20 mm BI5RIEK, GRFEKX EZEERERM P KA 8 N/ FE/KE 30~50 mm, 26 4>
/NI KR 20~30 mm. ZE BRIAD, 2024 4F 1 A 1 HA R ERAE], SR XA H BT — 0Ok B s
KR AR

M FINLIZ RS EE (K 2), 2024 4E 1 A 1 H 10:18~14:48 StRANLIZ HBLE B 8RS, Wi
11:55~12:04 HILHBER FEUKE, 12:55~13:10 HEUER W RS EREREKERN 25.7mm. FAIG KRS
JAR, Fis g 15 MRS B
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Figure 1. Distribution of precipitation and severe convection in Guizhou Province from 04:00 to 16:00 on January 1, 2024
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Table 2. Observation summary column of Guiyang Airport (ZUGY)
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Figure 2. Distribution map of radar composite reflectivity in key areas of Guiyang on January 1, 2024
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Figure 3. Circulation pattern at 00:00 on 2024.1.1
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Figure 4. Mesoscale weather analysis at 12:00 on 2024.1.1
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Figure 5. Sounding map of Guiyang Station on 2024.1.1
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Figure 6. Wind field and moisture flux at 850 hPa
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Figure 7. Precipitable water vapor in the entire atmospheric column
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Figure 8. 850 hPa pseudo-equivalent potential temperature and wind field
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Figure 9. Vertical cross-section of divergence along Guiyang Airport (106.8° E, 26.5° N) on 2024.1.1
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Figure 10. 850 hPa vertical helicity
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Figure 11. 850 hPa~500 hPa temperature difference
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Figure 12. Vertical profile of relative vorticity along 26.5° N
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