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Some Issues Concerning the LLarge Area Rainstorm, Snowstorm,
Sleet, Freezing Rain and Severe Convection Event
over China from 17 to 23 February 2024

YU Xiaoding FEI Haiyan WANG Xiuming
CMA Training Centre, Beijing 100081

Abstract: During mid and late February of 2024, a strong cold surge, dust storm and various freezing
weathers (snowstorm, sleet, freezing rain, rainstorm and severe convection producing large hail and dama-
ging gust), associated with severe convection to the south, occurred in a large area over China. Multiple
high-impact-weather events showed up during this extreme complicated process. In order to provide an in-
troduction for the subsequent detailed and in-depth analysis and research of this process, in this article we
discuss briefly the mechanisms and forecasting challenges of these high-impact-weather events, without ex-
ploration in details and in depth.
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Fig. 1 Distribution of accumulated snowfall in China from 08:00 BT 17 to 08:00 BT 23 February 2024
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surface cold front at 20:00 BT 20 February 2024
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Fig.5 Schematic meridional cross-section of
isentropic (blue) and geostrophic momentum
(red) in a symmetrically unstable atmosphere

(Markowski and Richardson, 2010)

4, 78 W5 €8 07 HE P BE AU X IR DX 38 DA R
A7 T 1 T VA A DA b — BB DA A A o 3 e o 2R A A
B X 3 (Colman, 1990a; 1990b; Ay /) & 25, 2012;
2016320200, H:fih & 1 ¥ 0 AL A7 TR BRI 1Y
AR LL b WAL I R Ry ik K AR R T A S
S — M E A E BRI T A (AR %o 9 480 T 5 A
ZYF 7 (Colman, 1990a; 1990b) . B2 A /A 2 2% # %t
T A AR AT TR (K s S L2013 R BE
852013 P AR AF 2013 BN AF . 2014 5k — P4,
2014 5 fr /NG5, 2016 R0 P R 45 2018) 5 A /D A 45
(2020) 48 H - 76 3K [ - 1 256 i 7 18 28 R AR IR 5
TEBE ZE IR Mo R RIS A A . T 4 v iR L
T SR B R G £ 7 HE LA RS Y B4 & 4 7E CAPE
fHAE 100 ~500 J « kg ' FREE R, ¥y J2 T 2] H |
6 km Z KR E 2L 20 m « s, W2 ER
VIR sk . SHRIE S GORTE S R £ R A L
% R 2 DA B ko It R 2 R L B R R S R A
45 dBz LA F S0k i X s 2 50 dBz,

) 0BT 1 SO AL R AN AR A 1 3 A P 3l 0 iR
AN Rl e = e TR = S O 2 N W= i)
CAPE, HA5 7+ fh % AL 22 — J& B 900~ 600 hPa 4§
A )48 26 fik % (Wilson and Roberts, 2006) , It #/L
Wil b7 26 K 2 8. T s I A B ) o R RR
(— RGO FEE A =X I 2 5 76 55 1 AR XA i
48 TR 2 A AR 2R (900 ~ 600 hPa) fity HLAK fi7
o PRI X R T A s I ST AR A B Gz K T b
FEXHF . B 6 44 H T 2024 4E 2 20 H 20 i} 850 hPa



A

1038

% 5550 %

BB AN G B R BB AR G R G R R
9L WR L 850 hPa 4 FETH 1 MK At

K6 2024 4F 2 A 20 A 20 B 850 hPa KA & &4 E XA FH XA A R H TP E
Fig. 6 850 hPa synoptic chart with superposition of radar mosaics at

20:00 BT 20 February 2024

KA B[] — B 20 1) 4 [ R AT AR 2 A SO R
TOHE L R R S22 O D) AR 2k, T DU Y X 28 DL 2k
ARXT 3L Sy 3 I A5 0 7 3 181 E 10 B9 B 55 850 hPa
YIAR £ S I 1) o 33 26 T B0 3T DX 98 P Y 36 3 )23 Tt
BB K ZAE 850~700 hPa, #H3F 850 hPa & &,
1M e JEE A B e D) 2RI 285 A 32 1 e 2R i B0 I A
iy 850 hPa it iz (1) 8 & U148 4 i ¢

1R R0 Y 5 — A ik & B A RE 2 R i
e+ BIVAH B T AR R MR AE 1 hPa DL By ROE
I, W TR F0E A3 UM R 3 BUIRZ AR AR v TR AR
SUT AR IR R AR E R A A A T P
ARG RS B AV R B 7 TR 2 S5 A AR 8 R SR B 3
BEXDAZ A A F T8 SR IR 8 69 46 2k ik
(Lindzen and Tung,1976; Markowski and Richard-
son,2010; fr/N k45, 201652020 , 3% 28 5 J7 ik i TE
TR (R BRI A AN GO S A R R . K
W T 90 fil i Xof Y 1 — A AN S P AT RO I
f1% By 1) 5 30 )2 TR 30 s B ) XL ) LT R
MR X — A AT DAAE 33X UKk A oy 3 4R B8 0L A = ) ik
At 7 e b R U I R A TR RR AR B
H T AR H i T TR BRE 6 ik K X AL Y R Bk
W F 3 8 3 T A R T AR T O U PR B AR
ff: (Markowski and Richardson, 2010; f7 /)y & 4%,
201632020), HIFEMRIZVE 2 EAFTE— MR A L
AR B I XU T ELZ 45 (B T . 2 e o RS
LRPIT I 7 ), w] A X S5 H ) J5ORH RE A

B e B JE v L CIEL 7)) 5 T 5 30 o A ek ) B AR
16 1 RE 08 B = 2 i T RO FEIRZ R E )2
N5 A T B I T BB R IR M Y BT I A R R
T3« IEIR M Al AR T A ik e TR S T I
X XHE UG B X R S AT IR B A RE S . B
TR WU A B2 5 A S JBE 7 o T L AR AN A AE
R S SR e AR PRI AL TG UK AR
M 147 4 2 T 8 i /0N I W 7 2 X 3 4 T
PEARH /N

= E/km

1

0

- +

T« R L9220 o T 26 Bk E L e 2 T )
IR TR DR 2 4 e JEE - 149 DR R o LB £k

Bl 7 AR T ) BOR  MR BR B A% 1 A
(Markowski and Richardson,2010)
Fig. 7 Schematic representation of the typical
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