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Abstract

This paper analyzes two low-temperature, rain-snow and freezing weather events in Huangshi City
in February 2024 by using conventional observation data, radar and ERA5 reanalysis data. The main
conclusions are summarized as follows: (1) Both events were characterized by long duration, wide
influence range and complex precipitation phases. The first event had larger precipitation amount
and was dominated by rainfall; the second one witnessed a greater temperature drop, with domi-
nant precipitation types including freezing rain, ice pellets, sleet and snow. (2) Both processes oc-
curred under the circulation background of the eastward movement of the upper trough combined
with low-level cold air. The warm and moist airflows climbed over the cold wedge. The low-level jet
provided abundant water vapor conditions, facilitating the formation and maintenance of the mid-
level inversion layer and melting layer, and consequently resulting in complicated precipitation
phases. (3) Inversion layers existed in both events. Compared with the first process, the second one
featured a wider inversion coverage, stronger cold air, a deeper cold wedge, lower temperature in
the cold core, a higher melting layer and longer duration. Therefore, it presented more significant
freezing rain features, with ice pellets as the major solid precipitation. (4) Numerical weather mod-
els performed well in predicting the falling area and intensity of heavy precipitation for the first
event. However, obvious biases existed in the wind field forecast of the second event: the forecasted
low-level shear line was located further south and moved faster, and the forecasted wind conver-
gence in the middle level was weaker, which led to a significant underestimation of precipitation
magnitude compared with the actual observation.

Keywords

Low-Temperature Rain-Snow and Freezing Weather, Southwesterly Jet, Precipitation Phase,
Melting Layer

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

iRl WHEMKRHEATE LA RRKE, LR BRAFFEN A B, A
ML ROl A B AR AT Y R B S 1]. 2008 AR I B 7 1 X 8 A8 K Ve SR A IR Y S5 KR R
PG IX R RSS2 BN 2 SR 7E[2]. MRIRN S VKR RS E 2%, PRk, FE o S
B AR AS B 40 DA [ A P /K AR 5 o VR OKRESE A TR L RO TIUR 77 VA S (3] WFFi4E Hh BRZETE 34 %
2 N5k A TNBLTE K R PE AT R BRI IR I T AV P A e AR i, BRIBSRAE A A
JCF & & ZE oI T R UE UM EE B AL, BT XA TIRZ A i Al & 2 BT & 0 X35, 700 hPa 74
i AR 0 Ui 2 0] B P 5 1 7 A A B A 4]

2024 1 H30 H~2 H 7 H. 2 A 18~26 H, AT HIMIAIGEWNZ KGR SE, WxdESs
FIiZBIN, FAMERAY . B RE BT A P AR IS A R B R, & 2009 4E DR is A K
A I B BRI PN S UKV R e 28 IRIRIR I S VKGR R RA B A X s T M E i #, HAEmA S
MR, HILT B RRE . ASCRI A E I ZRL, BIA. TR M. ERAS BT BRHEXT 2024 4F 2 H
AT ARIR B S KR I B AT 04, A JE B A TRIR I T UK R SR U 3R 5%

DOI: 10.12677/0jns.2026.144042 378 e


https://doi.org/10.12677/ojns.2026.144042
http://creativecommons.org/licenses/by/4.0/

KA 55

2. TRERIE
2.1. SERFFHE

1 30 HZE2 A8 H, HAHNFKLMKEWNS RS, EEKKFGN, RIFTWEHERA 95.8 2K,
Kig 91.8 =K. BN 107.3 2K, H 4 HEREIGNARNRS, BiHANER A 4.2 2K, KR 59
=K. i B IE 2 H 3 H 20 B~4 H 20 i,

2H B HAE2TH, MAHXRATRRNS R, HAHWN. MRS KRS, JFEREHRE. R
TFNERIA 66.1 K. KA 91.7 2K, FHHT 49.2 =K, BAERE 11 JEXCOGE). 21 HREEHI
PR, FREERTIRKIE =R, RIMANEEA 6.9 22K, Kif 10.6 22K, FHHT 0.6 ZK. RN FECRTEHEH
LAK, RN 8 =K A). mumbBHILE 2 A 21 H 20 B~22 H 20 K.

PR R ARt A, B B REmVa T AT AR, (A B 2.
SR M A 0 (1) SRS RENSEE R, HEBEUNAE, B I REASERE AR, RN
EHT AR, KERKETE, (2) HoUGEREBREEELR, WK1 s, -k E R H
RACIREIE2 A 5 H, A-13C, FoRSBREZRSHREEHIE2 A 23 H, H-2.6C, &I
IR FEIRIL 15.8°C.

35 35 30
30 30 | (b) { 25
/E 25 ,E 25 1 20 -
E20 | E 20 15 9
i 15 i 15 10 g
§10 - ;10 H 15
5 F 5 I I | - 10
0 - 0 -5
1/30 1/31 2/1 2/2 2/3 2/4 2/5 2/6 2/7 2/18 2/19 2/20 2/21 2/22 2/23 2/24 2/25 2/26
H# =p:u)

mm HEKE ——HBERESE H & E<E mm HEKR ——HRESE HEBESE

Figure 1. Daily mean precipitation, daily maximum temperature and daily minimum temperature at national meteorological
stations in Huangshi City during January 30~February 7, 2024 (a) and February 18~26, 2024 (b)
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Figure 2. Radar echoes at 22:18 on February 3 (a) and 22:37 on February 21 (b)
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Figure 3. Sounding charts at Wuhan Station at 20:00 BT on February 3 (a) and 20:00 BT on February 21 (b)
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Figure 4. Spatial distribution of specific humidity (unit: g/kg) from January 30 to February 7, 2024 (a) and from February 18
to 26, 2024 (b), as well as 700 hPa wind field (arrows) and water vapor flux (shaded, unit: g/(s-hPa-cm)) at 08:00 on February
4 (c) and 20:00 on February 21 (d)
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Figure 5. Height-time cross sections of average divergence (contour, unit: 1075/s) and vertical velocity (shaded, unit: Pa/s) in
Huangshi area during 08:00 BT on 30 January to 08:00 BT on 8 February 2024 (a) and 08:00 BT on 18 February to 08:00 BT
on 27 February 2024 (b)
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Figure 6. Evolution of daily 2 m surface 0°C isotherms at 20:00 BT from 31 January to 4 February 2024 (a) and from 18
February to 22 February 2024 (b); and positions of 0°C isotherms at 700 hPa, 850 hPa, 925 hPa and 2 m surface at 20:00 BT
on 2 February (c) and 08:00 BT on 22 February (d)
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Figure 7. Height-time vertical cross sections of temperature (red contours, unit: °C), relative humidity (shaded, unit: %) and
vertical velocity (black contours, unit: Pa/s) over Huangshi from 08:00 BT on January 30 to 08:00 BT on February 8, 2024 (a)
and from 08:00 BT on February 18 to 08:00 BT on February 27, 2024 (b)
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