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Abstract

On the night of April 11, 2025, a severe convective weather event with thunderstorms, strong winds,
hail, and short-term heavy precipitation occurred in the central region of Guizhou Province, signif-
icantly affecting the operation of Guiyang Longdongbao Airport and causing multiple flights to di-
vert and return. Based on multi-source observational data, including ERAS5 reanalysis data, Guizhou
dual-polarization radar scanning data, and sounding data, this study conducts a comprehensive di-
agnostic analysis of this process from the aspects of circulation background, physical conditions,
and radar characteristics. The results show that this process occurred under favorable configura-
tions such as the eastward movement of the 500 hPa short-wave trough, the transport of moisture
by the 700 hPa southwest jet stream, the confrontation of the 850 hPa shear line, and the southward
pressure rise of the ground convergence line and the intrusion of cold air; physical quantity analysis
indicates that the atmospheric stratification has obvious unstable characteristics, and the middle-
level dry air and strong ascending motion jointly promote the growth of hail and the development
of thunderstorms and strong winds; radar monitoring shows that the convective system is vigorous,
with the echo top exceeding 9.5 km and the vertical liquid water content reaching 62.5 kg/m2, and
the particle phase identification reveals a “rain/hail” mixed zone, further confirming the occurrence
of hail weather. This study reveals the triggering and enhancement mechanism of severe convective
weather in the central region of Guizhou under the cooperation of multi-scale systems, which can
provide reference for short-term warning of strong convective weather and aviation meteorological
services in this region.

Keywords

Severe Convective Weather, Synoptic Field Analysis, Physical Quantity Field, Radar Characteristics

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

SPH b AR T e v i 17 A P T SR I M ORI s HM S B o R AR R = R BE R, HA
B 9T% NI L[, UK R AR FR T RS SR o R, R T O AR RO R
AR RARIEIE o RSB R A IE R R T A A p N R R ARG “BUds:” , (iztIX o 4
IR BRI 0 A K S SRR R S U ) X3 2 —

AR, BB DA B3 AR A, R 9 R U BRI A TR B A B F FE AR
N AEERT AR R 2 RN HIR BRI, B0 50 S 2R M TR N 5o LR SRS 4 te 7 i s B
HEFBHEEMEAELER R o RG2S [1G0HE 7 5048 B 2Kk 10 28 P2 ), K3 6 ZUL ERITRR
RO AR R B SCCER 2B TR 1 2 B O A H S SRR X R R, HRRAE Bt
L IX 435 1 — R A I T 2 PT A  A SR e VR AR SR 3 SRR IR A RS E 2 AR AN 2
i A A B A E A, B AP L SR AR T 5 AR ARG s W TSR IE SR L BT BRI SR L R AR
HEIEE 2R SR S 4140 7 2 E 50 MRk E R R, MERFRIKERTURENGH
CH NI A, R, AT PR R 2 B AR NSRS 4R AR EAOK S R (VID) 53
JEEFIBR I UK E A AR I 1 FR /R PER . 24 VIL > 40 kg/m?, HAT B B BRI LUK B ME R LR . X R PR 45
(61 2 IR R BORE, BT 22 M B8 — U S X R R 7 A 0 A4 X B AE B B T 2 2 B o g Y

DOI: 10.12677/ccrl.2026.152038 334 AAEAR LI 5T g


https://doi.org/10.12677/ccrl.2026.152038
http://creativecommons.org/licenses/by/4.0/

Waa, WA

(T L SRR AE . R TR [T S T BB M P AL — VKB R R TR, 3T A iR R T etk
ST A7 FROIR [T 8 3 P R 3L 10 2 B {2 B R A

2025 4 4 11 OB, S8 X R A T — YR SRR R AL R, SR R IR R L
TR K IKEMPERNEZ R EERT, FEEANILEEBRN, W TETERRERN. K
VG FEAER RS . WP R T AR AE b B SR AR, B 50 S Hb X S I R A A 2
RIBEHARME T RIFMl .

ASCHT ERAS FAHTORE. St PH SR IR 5 A 500 SR ok, RGBS 5. R
Fase 4. AKIREIE . BT RS, B R R A R R I AL, LA SN Ml X SRR
TR IR/, M D 0 0 A R S5 AR AR AR B R AR
2. BE

AR LA O FE R 07 e, B AR ERAS FA iRl HK T3 0.25° x
0.25°, WIS HERE A 1 /N, FERF /A R 20 RIA(U/V 40 SR MR, Lhig. R Kt
RS RIS SR IR S L RS B A R, DU SR PRSI S 57816) I UERIR A Wkt .
3. XSEH

4 H 11 H 19:30 % 23:30, HLIAHREX 20 =B m, HI— KPR KL R . RS EAERE
WL 1, 19:41 & 21:23, AGHIEHERERS; A, 20:08 £ 21:30 fEA/NER, 20:13 £ 20:23. 22:56 &
23:13 /A I B R . Ak, 20:13 2 20:30 WM B F5KE IR .

19:30 19:41 20:08 20:13 20:2320:30 21:23 21:30 22:56 23:13 23:30
TS| TSRA | TSRAGR| | |  SHRA
v ! L. v TEEER Voo, vy oy TR,
20:00! 7 A, 3 5 3 2=
Bax a4 BAREHTE ME op BB OB e
et LR 20:09-20:12, FE ® x ox WA Nipe
arm E 22.4%/%, RE320° Pt
Figure 1. Strong convective weather process at Longdongbao Airport, Guiyang on April 11, 2025
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Figure 2. The wind direction and wind speed changes during the severe convective weather at Guiyang Airport. The horizontal

axis represents Beijing time, and the vertical axis on the left shows the maximum wind speed, while the vertical axis on the
right represents the wind direction
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Figure 3. Geopotential height field on April 11, 2025 at 20:00: (a) 500 hPa wind field and jet stream field (colored); (b) 700 hPa wind
field and jet stream field (colored); (c) 850 hPa wind field and jet stream field (colored); (d) Surface wind field, 2-meter air temperature
(colored) and mean sea level pressure (green isotherms)
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Figure 4. Element time-altitude profile chart of Guiyang Airport, with the horizontal axis representing time and the vertical
axis representing air pressure altitude: (a) Vertical velocity (unit: Pa/s); (b) Relative humidity (unit: %) color-coded map,
specific humidity (unit: g/kg) isotherms
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Figure S. Stratigraphic chart of Guiyang Airport at 08:00 on April 11th (Beijing time)
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Figure 6. Radar image of Guiyang Airport at 19:28 on April 11th: (a) Echo top height; (b) Radial velocity; (c) Vertical liquid
water; (d) Correlation coefficient; (e) Particle phase; (f) Differential reflectivity
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