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Environmental and Structural Analysis of a Winter Elevated

Thunderstorm

QIAN Zhuolei' ZHOU Hongyuan® LI Meilin® LUO Lin*
1 Shaoxing Meteorological Office, Zhejiang Shaoxing 312000

2 Shaoxing Meteorological Disaster Prevention and Reduction Center, Zhejiang Shaoxing 312000

3 Kegiao Meteorological Station of Shaoxing, Zhejiang Shaoxing 312030

4 Zhejiang Meteorological Observatory, Hangzhou 310002
Abstract: By using reanalysis data , automatic weather station, lightning locator , S-band dual-polarization radar
and X-band phased array radar data, the environmental conditions and severe storm structure of the elevated
thunderstorm triggering local hail in Zhejiang Province on 21 February 2024 were analyzed. The results show
that: The thunderstorm developed in front of the high-altitude southern trough and behind the surface cold front.
The stratification configuration was "cold and wet - cold and dry - warm and wet" from bottom to top, and the

low-level stratification was stable, so it belonged to a typical elevated thunderstorm. During the occurrence of
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thunderstorm, there were convective instability and symmetrical instability in the middle layer, and the warm and
wet air climbed along the cold air cushion and rapidly developed deep and strong vertical convection on the top of
the inversion layer.The updraft center was in the middle troposphere behind the front. The storm moved on the side
of the cold air, and the unstable area in front of the moving direction led to the continuous development of the
storm, with the height of the center of mass increasing, the updraft strengthening, and the cloud flashover
frequency above the 0°C layer increasing significantly, corresponding to the increase of solid hydrocondensate
particles, which was conducive to the formation of hail. The cloud flashover dense area showed a good consistency
with the hail falling area. The X-band phased array radar shows that the core of horizontal reflectivity factor of
the hail cell was initially located above the layer height of 0°C, and solid hydrocondensate particles in the core
partially melt through the warm and wet layer when falling, and then rapidly cooled down through the cold
cushion and partially solidified, then fell to the ground as rain and hail.

Key words: elevated thunderstorm, convective instability, symmetric instability, cloud flash, phased array radar
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Fig. 1 Station distribution of S-band dual polarization radar, X-band phased array radar and

lightning locator in Zhejiang Province
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February 2024
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Fig. 3 (a) 500 hPa geopotential height (contour, unit: dagpm) and 700hPa wind (barb), (b) sea

level pressure (contour, unit: hPa) and 10m wind (barb) at 12:00 BT, T-Inp of Hangzhou Station
from the starting level of (c) 1000 hPa and (d) 850 hPa at 08:00 BT on 21 February 2024
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February 2024

BRAFAEXTRAARE AL, KA T 551 Z 45888 IR, BAREFEE T ) b
ABEH ETHRRMREUR R, AHLE— 0 T T DUR B R IR (R 2 IR %%,
2007) o A5 T R 2 R T2 40t Al T IR, RAAFAE R IR AR E
CREZMEE, 2007) o 5 90se. I 45T 2 5 A0 B BT 120 E 1) 3 B 5 1,
10:00 (FE5a) , AILAFIWT =42 EE X (29931 N) 800~550 hPa fse 2 fH £k FE

7



173

174

175

176

177

178

179

180
181

182

183
184

185

186

187

188

189

190

191

192

193

194

195

196

RG240 S B, RAAFAE SRR « I BT B A 51
THR, Bz A FUUAVE, 700 hPall -2 BT . 13:00 (E5b) , 600~
500 hPa#I800~700 hPa Ose 5 LI & R T ML a0 S &I B2, S AP FRANES:
SEIFAE, B 299~ 31 NA #2800 hPabl _-¥°8 EFH<i, H TR
10:009 &, b T4 rpo A T i A B R SRR R . Ik, B2
XA R E RO M RN AR B T B RS 2 T AR s AL (N
S, 2017; ¥ROKMESE, 2018) .

1000 el AN 00 TR ‘ Fa \
26 28 A 30 32 34

Latitude”N Latitude"N
KI5 202442 H 21 H #5120 Eff0se (248, Hifii. K) | Bt shi (HELk, "fi: kgms™)
AN ECHE S GEE) 3 BT
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