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Abstract: On April 21, 2025, two widespread thunderstorm wind (Derecho) events with an interval of approximately 4 hours occurred
sequentially along a corridor extending from northern Hunan through northern Jiangxi to Zhejiang. Both derechos intensified notably over
Yichun, Jiangxi, where record-breaking Grade 12 gales were observed at four stations, resulting in severe damage. To improve
understanding of the formation mechanisms of Derecho events and extreme gales, this study compares the characteristics, causes and
intensification mechanisms of extreme winds in Yichun using upper-air and surface observations, dual-polarization radar data and ERAS
reanalysis data. The results are as follows. (1) The extreme winds in Yichun were produced by two Derecho events. Favorable
environmental conditions for Derecho events occurrence include low-level warm advection, mid-level dry layers, deep 0—8 km vertical
wind shear of 30.7 m's™', and a mean entrainment-layer wind speed of 19.2 m-s™". (2) From 15:30 to 15:50 BT, the first Grade 12 gale in
Yichun was jointly induced by multiple successive downbursts and density currents associated with cold pools. The cold pools produced a

1-hour temperature decrease of 10 °C following the merger and intensification of supercells and small convective cells. (3) The second

W fs B #5: 2025-09-23; Ef5 HH#A: 2026-04-23

FREITE : LA L R0 B AT H (JXCX202304); TLIEA R R E s H (IX2021Z01, JX2021Z09); LY E A8 AA K e i - &5
(JX2024RCM03)

F—1EE: R, TENFEI R BNEAMMFT ., E-mail: lihaijun862097@outlook.com

BISEER: R, FENFEIRHHRBARIFY . E-mail: wwujing@163.com


https://doi.org/10.12406/byzh.2025-188
https://doi.org/10.12406/byzh.2025-188
https://doi.org/10.12406/byzh.2025-188
https://doi.org/10.12406/byzh.2025-188
https://doi.org/10.12406/byzh.2025-188
https://doi.org/10.12406/byzh.2025-188
mailto:lihaijun862097@outlook.com
mailto:wwujing@163.com

5553

AR, ZE JESE 2 YR Derecho Zi4 A VT WG B 5 A s KRR SRR B il R 44 667

Grade 12 gale in Yichun during 19:00-19:30 BT was generated by combined effects of downbursts and storm-scale momentum downward

transport. Such momentum transport was characterized by a temporally continuous high-wind core of 27 m-s™' that rapidly descended from

an altitude of 4-7 km to the ground. The findings provide some indicative implications for the nowcasting of extreme winds over Jiangxi

in spring. When downbursts, momentum transport and strong cold pools occur simultaneously or persistently affect a station, rapid

intensification of local winds should be alerted. Extreme winds can also develop in multi-cell storms via prominent downward momentum

transport under environments with large entrainment-layer wind speeds.

Key words: Derecho events; Thunderstorm gale; momentum downward transport; thunderstorm merging; Downburst
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Table 1 Information on stations with 12-level gales in Yichun, Jiangxi during the 421 severe weather process
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Fig. 1 Spatial distributions of gales exceeding 25 m-s™' during (a) the first Derecho event and (c) the second Derecho event, (b) some disaster loss location
(The letter represent drawing mumber of disaster loss) and (d—i) on-site situation on April 21, 2025 (The brown lines denote the administrative

boundaries of Jiangxi Province, the same hereinafter)
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Fig. 2 Composite reflectivity (shaded) mosaics at (a) 18:00 BT, (b) 22:00 BT on April 21 and, (¢) 02:00 BT on April 21, 2025 (The black and blue wind

barbs indicate the records of wind speed greater than 25 m-s™" within 4 hours for the first and second Derecho events, respectively)
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Fig. 3 Distributions of (a, b) wind field (barbs, unit: m-s™"), geopotential height (black contours, unit: gpm), relative humidity (shaded) at 500 hPa and (c, d)

wind field (barbs, unit: m-s™"), geopotential height (black contours, unit:

gpm), air temperature (shaded) at 850 hPa at (a, ¢) 08:00 BT and

(b, d) 20:00 BT on April 21, 2025
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Table 2 Environment parameters of Changsha and Nanchang radiosonde station at 08:00 BT on April 21, 2025
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Bz ok
Os 0, Oy Oy CAPE DCAPE; Tgs T35 S S Ss Sy Wisy
K 20 9.0 144 163 1086.1 564.4 26.0 17.1 195 166 17.5 30.7 19.2
ME 27 8.0 140 159 424 .4 575.6 259 17.3 127 170 16.1 194 17.0
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Fig. 5 Distributions of (a) mean wind speed (shaded) in the entrainment layer and 400 hPa relative humidity (black contours, unit: %), (b) 0—=8 km vertical
wind shear (shaded) and temperature difference (black contours, unit: °C) between 850 hPa and 500 hPa at 14:00 BT on April 21, 2025

(Yellow dots indicate the locations of stations with Force 12 gales recorded)
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Fig. 6 (a) Reflectivity factor (Z};) and (b) radial velocity (¥) at 3.3 © elevation angle, (c) radial velocity (V) at 0.5 ° elevation angle, (d) differential reflectivity

factor (Zy), (e) specific differential phase (Kpp) and (f) correlation coefficient (CC) at 1.5 ° elevation angle at 15:27 BT, (g) composite reflectivity (CR),

(h) radial velocity (V) at 5.2 ° elevation angle, (i) radial velocity (V) at 0.5 © elevation angle, (j) differential reflectivity factor (Zy), (k) specific differential

phase (Kpp) and (1) reflectivity factor (Z) at 1.5 © elevation angle of Yichun radar at 19:27 BT on April 21, 2025 (The white outlines denote storm cores

with radar reflectivity exceeding 45 dBz during the two gale events. White dots indicate the stations where level-12 winds were recorded)
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Fig. 7 Composite reflectivity (CR) from Yichun radar at (a) 14:48 BT, (b) 15:00 BT, (c) 15:11 BT, (d) 15:32 BT, (e) 18:54 BT, (f) 19:05 BT, (g) 19:16 BT,
(h) 19:32 BT on April 21, 2025 (White dots indicate stations where level-12 winds were recorded)
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Fig. 8 Composite reflectivity factor from Yichun radar (a) 15:22 BT, (b) 15:27 BT, (c) 15:32 BT, (g) 18:59 BT, (h) 19:05 BT, (i) 19:10 BT on April 21,
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indicate stations with level-12 winds recorded)
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T A K 2 Y WGk (K] 9e. h)o 15:32 (& 8c.
fHIE 9c. £, i) PHEB 60 dBz L I 5% [8] 3% oh0s JL-F
b, ¥R Zpp 29 0.8~1.5 dB, Kpp 24 3~10 °-km ',
CC 2 0.92~0.97, X 07 () AH 2 H F B 1) KRR VKRS 1
G R LI INEE D ER R IE N LT
BRI AR AR [ O i Bt R R R il
S 2 U, HLZR SR R b DUZR AR R e A
Bo 15:38 (1B, 55 2 KT 55 dBz 5 [ml i oo 4
Hi, BERF IR Tl bas, G L e E R 15:40
EsRH 32.8 ms™ AKX, 5 min 5 15:43 (KIHK),
552 3 KT 55 dBz 19 i ] 3t sl A% 3l & A B 2
8 km [ BT Bt 4 X 4 b as, [l A Bh el E 4
26.7 m-s ', b RpHT AR Dk 15:50 125 F) 35.1 mes™!
B AR PRI, 38 2 A ) G JC 4 2] Ay [l 7 KR
FEART 3~5 MR, A HTE 2 KT 55 dBz [ 1R
W T R, IR A 2 PR B R, AR A T i 2
TR AR BIRAE (6 75 5, 2023; 47 75 £ 55, 2025).
PRI T VBT T o 2 Tt A st B B R U I 1 S 2 S A

TETT EOUIF) 55 2 Y 12 R KA i — AR i
2 18:59, [AIFE- WL 2] A3 A I sk, =2 )5, 1
B —> 60 dBz LA b Y IS R 4%, JF R T B
(% 8g—1). 19:05—19:10 % L 5 KN F ¥ or T 7 %%
bz 2 km Ak, EARTTEI RN ARG bE EAE
MO E RN K F AR E, b IR T AT K
B, JLFRE A, W7 AU T R B B
IR IX 38, HJ7 8Bl i R R B s B

55112 BRIRFIER 2 RT3 12 R IRK
Az BT IR RRAE Ry 0190 2% 26 5 BE HR T s VR R, OF
A IR R UTA R EE S . s 15:27 H B[R]
Ko Je O R R A RRE, SR AT E 2 13 min, F I
FE R G R AT 55 Hh 75 2 OG0 B ROl E S
AT A, DL RS /INAR G I 5 I A% Je 40 T 1
b5 S N 9 = Y T #1140 =
53 ¥t 5ZEERKIER

MK T YT B R, 208 0 R IGIR
o R DX, RVt s ¥4 b s 4 YA A AR ) A HION R



676 TR K E

% 45 %

BREWE o MK RUBE | B B R B 2 422 52 il M,
AT R XS B, ] b T X000 3t ) A 9 R AR Sk e P
PHE (EFHWIAE, 2012)

1R 12 BRI AT, 15:00 (B 102) TLPEA
PO AL B AT — N 22 385 12 °C Al 38 JE 4% v ) IR
(Sanders, 1999). 5 ZEULHH A2, /N [F] 3k 3 A9 i 34 1
FEXT TR 2508 A —EMEH, EXELUE AL 12°C /Y
25 12°C iR 25 FE R AE Imm 20 e AR ERHE
T 3 B A FH X v b 7 W i 220 o VR P 38

N e

28

BT T —A 1 h BRI GA 10 °C Y384, UL
2 12 G KA = 0 A0 s S X el 1E 5 T8
e (18 100). bl R T R KR RIS R
T 15:25, {H W 258 FE K FFH 4R T 15:40—15:45, 5 min
M HE 12.8 mm, 156 B 7E 422 58 [0 9% A A9 15 min, b5
B AR HERE ., KL, ME KA A i m AR
A Zeat bE oS, Y i AL % R L 2 A
VYAt R e 4k, ARG T 5 12 R AP AL KU
(F 1) xR .

4 S
o G 5
s L
M,‘,/(‘;’ / 4 ) ;\j/vw \(Z
db\BM\fNa )
114

115°E

&l 102025 4= 4 A 21 H 15:00 (a). 19:00 (b) M Xuh 2 m SIRAT 16:00 (c). 20:00 (d) 1 h A5 (Hfh), 1 h A8 R (L04, B
hPa). 1 h fj (JRER) K4 AT (BBL) 45 dBz 4
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