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Abstract

This paper uses ERA5 reanalysis data, Shijiazhuang Airport Doppler weather radar, and automatic sta-
tions around Shijiazhuang Airport to analyze the environmental conditions, thunderstorm echo char-
acteristics, and evolution of surface wind fields of a thunderstorm gale that occurred at Shijiazhuang
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Airport on July 24, 2023. The results show that this thunderstorm gale weather occurred under the
conditions of weak vertical wind shear and strong convective available potential energy; thunderstorm
gales were observed earlier on the radial velocity map, an obvious cold pool appeared on the ground,
and thunderstorm gales occurred on the side of the dense isotherm belt near the cold pool.
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Table 1. Live winds above 20 m/s on July 24, 2023 (Beijing Time)
2 1.2023 4 7 B 24 H 20 m/s WL EAR LR (FLRET)

(8] Hh s R KA (m/s)
18:45 FHE - RAGE 285
18:56 AR - SRR 29.2
19:07 ARHE 233
19:09 TRIE - P 22.4
19:12 R - Ttk 24.0
19:15 FE - BR 25.2
19:20 FHE - TR 30.6
20:02 TR - % 21.2
20:14 TRE - % 22.9
20:18 g - &R 26.5
20:22 7K - HREA 28.9
20:31 WM - AT 22.7
20:41 K - B 21.6
21:00 K - BIR 21.4

WL 1AM 7 H 24 H 18 I 45 404 K PRI R A ul i e W E] 7 28.5 m/s [1RR, BES
TEA 5 TP AR EE s R SR W 2] T oK. 7 H 24 H 20 W LLSEARSE « BRI M F 3B 2330k A 30
WE T KR J8 I B IR T B ik, KRX KGR EE W 2 %80, mA&BhE] T LR R EHhIX,
B Jo REIZ 88N 42 15 mis BLR .
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IX) e 2 R XGEE T B ) R T AN 8 mis kN AE A mifs, Bl JE R PE AL AR KGRI, (BARES] S A S EANR
FAEANLZR—717 o 588 A FA KA A VLR, 22 h S AN F F . AR B, 1L 2R o pg SRl B Ak
TRIEAL R e aEgld, Wb R A TR S A B SR S X RS i, S R AR R S
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Figure 1. 06:00 on July 24, 2023 (UTC) 500 hPa and 700 hPa altitude diagram (Blue solid line: contour, unit: dagpm, interval:
4 dagpm, red dotted line: isotherm, unit: °C, interval: 1°C)
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Figure 2. 08~11:00 (ad) (UTC) 850 hPa altitude diagram (Blue solid line: contour, unit: dagpm, interval: 4 dagpm, red dotted
line: isotherm, unit: °C, interval: 1°C)
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Figure 3. 06:00 (a) and 09:00 (b) (UTC) Shijiazhuang Airport ERAS reanalysis data TlogP diagram on July 24, 2023
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24 H 06 I (UTC) IR A R e (CAPE) =ik 2737.6 J/kg, 09 I (UTC) A Rh fig ik — K 3 7 3338.3
JKg, AFENIG BT EROARCRERE, AR RS R ARG T HFIE&.
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581 35dBZ LA R EIEAR, [RIB AR ALER S 2 R 145, 153 T 50~55dBZ, FE AR TR, A
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RS RACA IR VRRE LU AR L. 7EX0 7 B AL AR —3F, A NN I S X, WA X AL
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Figure 5. 1.5 degree elevation radial velocity diagram of Doppler weather radar at Shijiazhuang Airport on July 24, 2023 ((a)
10:04, (b) 10:37, (c) 10:46, (d) 10:55 (UTC))
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Figure 6. Wind and temperature field diagrams of automatic station surrounding Shijiazhuang Airport on July 24, 2023 ((a)
10:35, (b) 10:45, (c) 10:55, (d) 11:05, (e) 11:15, (f) 11:25, (UTC))

6. 2023 ££ 7 A 24 BARENIAREG B KIAFEE1AE ((2) 10:35, (b) 10:45, (c) 10:55, (d) 11:05, (e) 11:15, (f)
11:25, (UTC))
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