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Abstract

Under the combined influence of strong cold air and warm, moist southwesterly airflow, a wide-
spread low-temperature rain, snow and freezing weather event affected Hubei from north to south
in late January 2026. Significant differences in phase transition and snow depth were observed be-
tween northwestern Hubei and southeastern Hubei. Using observational data from Hubei Tianqing,
ERAS reanalysis data, and sounding data, this study comparatively analyzes the basic characteristic
differences in temperature stratification, moisture and microphysics, dynamic conditions, and in-
stability. The main conclusions are as follows: (1) In northwestern Hubei, temperatures dropped
earlier, the cold layer was thicker, and snowfall lasted longer; southeastern Hubei experienced a
rain-to-snow transition with a relatively shorter snowfall duration. (2) The intensity of the temper-
ature inversion was closely related to the precipitation phase. During the daytime, the inversion
intensity during snowfall in northwestern Hubei was greater than that during rainfall in southeast-
ern Hubei. At night, after the rain turned to snow in southeastern Hubei, the inversion intensity
strengthened and exceeded that in northwestern Hubei. (3) During the periods of stronger precip-
itation, both northwestern and southeastern Hubei exhibited significant water vapor flux conver-
gence, and the height of the water vapor flux center gradually increased with the rain-to-snow tran-
sition. (4) In northwestern Hubeli, the moist layer extended higher, cloud ice content was higher,
and dry snow was dominant; in southeastern Hubei, cloud water content was higher, and during the
rain-to-snow transition, the moist layer extended higher while cloud ice content increased rela-
tively, with wet snow being dominant.
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Figure 1. Precipitation from 08:00 on 19 January to 08:00 on 20 January, 2026 (a), and snow depth at 08:00 on 20 January,
2026 (b)
1.2026 £ 1 A 19 B 08 B~20 H 08 7k 2 (a) LA K 20 B 08 FHFREREL (D)

6N 3 3o

34N [P 34N ¢
32°N [ L 3N
30N | 130N]

28°N 28N

Ve Nl S El=
110°E 112°E 114°E  116°E

oo S : . o
108°E 110°cE 112°E 114°E 116°E

108°E
~——— O —— O ——
<70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 -60  -50 40 -30 20 -10 0 10 20 30 40 50 60
(@) (b)

Figure 2. 850 hPa temperature field (contours, unit: °C) and temperature advection (shaded, unit: 107°C/s). (a) daytime mean
field on the 19th, (b) nighttime mean field on the 19th
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Figure 3. Positions of the 0°C isotherms at 700, 850, 925 hPa and at the surface (2 m). (a) 08:00 on 19 January, (b) 20:00 on
19 January, (c) 08:00 on 20 January
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Table 1. Comparison of radiosonde observations between Wuhan and Nanyang at various times
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Figure 4. Height-time cross sections of water vapor flux (shaded, unit: g-cm™-hPa™'-s™!) and water vapor flux divergence
(contours, unit: 1078 g-cm™hPa™!:s™!). (a) northwestern Hubei, (b) southeastern Hubei
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Figure 5. Height difference between the moist layer top and the —10°C level. (a) northwestern Hubei, (b) southeastern Hubei
E 5. BRMESES-10CEEE. (2) PR, (b) BKRE

RS AL(E 6() MR 6(b) KM=k E &, BPER, St aKEER80, HKI
9 0.05x 10 kgkg !, HEHTE 14 BFLART, mUKAAEEEEE/D, SEEBEEE, XHIRSEIEILHX =
KR ZVKILAE, B IR ERFIKEAAAE, SECTMREFME; 19 H 14 1~20 H 02 i = vk & & 238,
FEHPTE 700~400 hPa, H KIEFE] 0.07 x 103 kg'kg™, KEBH R F LUK FERAFEAE, FEHUI T 2K & 2%
A, HEEERERT 0C, LTS ANE. ESFARMEMKX 19 H 20 HaTlaKAE, BEARALAIKGE, Ha
KGR S A THILHX, EEAEPLE 850~700 hPa, Z=/KEERAIER 0.2 x 1073 kgkg™, R Lt
BHKE AL, SGRIBSMRHE, SEARMEMIRILIN N E: 20 MG, ZKEERD, mKEER
%, WA HKMVKESILE, (HRUKAX & ES, FFlE 20 H 02~05 i, =ikKE& &R KA 0.08 x 1073
kgkg!, HUEIMHE K EERAR, 45ERIBEWFHE, DUBET NE,

200 ~ 200
—
300 300
400 400
~ 500 = 500
£ =
= =
2 5
2 2
2 8
£ 700 = 700

850 / / 850

925\/ 0.0 925

1000 1000 !
19-08 19-11 19-14 19-17 1920 19-23 20-02 20-05 20-08 19-08 19-11 19-14 19-17 19-20 19-23 20-02 20-05 20-08

Time (BT) Time (BT)

@ (b)

Figure 6. Height-time cross sections of mean cloud water content (contours) and cloud ice content (shaded), unit: 1073 kg-kg™.
(a) northwestern Hubei, (b) southeastern Hubei
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Figure 7. Height-time cross sections of mean divergence (contours, unit: 107 s7!) and vertical velocity (shaded, unit: Pa-s™).
(a) northwestern Hubei, (b) southeastern Hubei
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