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Abstract

Using conventional ground, high-altitude, and regional automatic station observation data, as well
as numerical prediction product data, a comparative analysis was conducted on the circulation
background, impact system, water vapor conditions, dynamic conditions, and temperature condi-
tions of the two large-scale snowstorm weather processes (hereinafter referred to as the “12.26”
process and the “02.22” process) that occurred in southeastern Guizhou from night to day on De-
cember 25, 2021 and from night to day on February 21, 2022. The similarities and differences of
the two processes are discussed, and the EC fine grid data and precipitation products of mesoscale
models such as South China, East China and Guizhou WRF are used to test the two snowstorms.
The conclusion: the two snowstorm processes were both under the situation of two troughs and
one ridge in the middle and high latitude area, jointly caused by the strong intersection of the
strong cold air which was guided southward by the low vorticity with transversal trough from
Northeast China to Hetao region shifting eastward and turning vertically and the strong southwest
warm and humid air flow in front of the southern branch trough of the Bay of Bengal moving
eastward in the central and eastern parts of Guizhou, and the low level shear line (low vortex) that
moved eastward and pressed southward. The two processes have different precipitation phase
states, cooling, and snowfall intensities and durations due to the different intensities of the south
trough and the southwest low-level rapids, the different 700 hPa influence systems, and the dif-
ferent water vapor transport channels. The “12.26” process was produced in the process of the
strong cold air moving westward, so there was a sharp cold wave level of cooling, the atmospheric
stratification and weather phenomenon were transformed from rain to freezing rain or sleet to
pure snow, the snowfall lasted for about 12 h, the influence time was relatively short, and the pure
snow was relatively small. However, before the “02.22” process occurred, the local area was al-
ready under the control of the strong cold air, the atmospheric stratification was snow stratifica-
tion structure, the snowfall lasted for 24 h, causing a large accumulation of snow, deep snow depth,
reaching the second highest value in history. The EC numerical forecast had good effect on the two
snowstorm processes, and the mesoscale model precipitation forecast provided a good reference
for the forecast of heavy snowfall process.
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2. REGESLAXEL sS4

2021 FEAZETT M AR LXK LGRS ORGSR, ek, 12 25 H 20 P& 26 H 20 B (LA
TEIFR “12.267 RLFE)A1 2022 4E 2 A 21 H 20 B ZE 22 H 20 BH(CAFfEIFR “02.227 1L F2) H 8K E Bl 5 4
HFRAEE. 12267 SEFEER A BRSVEETT. BEWRAR. FREER, 25 BRI EZN. %
WA RS RE, MKEEBFWRRWNER, BT FEHIE 26 HER, WHESEZEHIE 26 M
7RG, BREEVD. MILIRXONIR S KA, HA 14 B(M)BBIAZTHRS, F 10 B(H)MX L2
F(4 1)), WIXFAEFTENRSE 15 mm, TR RN EENSFE 43.3 mm; K8 (H) & KRS 5%
BB 26 H L4 8~12 I, KRBT NG, 815 4.7 mm/h, ¥IHILE 9~10 B, HLE 3.9 mm/h
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HILAE 6~7 B, =FE4.7 mm/h ik, HILE 7~8 B (K 2(b) F); 16 B (A)IRX B HIIMA S, mAE R
[ =R 23 em, [EF BRSBTS 2 A, 12 B ()X LK, SR EAA N 29 mm
(‘FLEHEAE 26.8 mm), BEP 72%I00 0 I A H SRR A 0°C LA R (B 3(h)), BAIL-8.7CHRAK, 24
BIKEIL T A-4.8C, HWIXHIKSTE-2.6TC.
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Figure 1. Distribution of 12-hourly and 24-hourly cumulative rainfall and snowfall from 20:00 to 20:00 on December
25~26, 2021 (a) and from 20:00 to 20:00 on February 21~22, 2022 (b)
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Figure 2. Hourly precipitation distribution at some stations on December 26, 2021 (a) and February 22, 2022 (b)
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Figure 3. Minimum temperature distribution map from 20:00 to 20:00 on 25 December 2021 (a) and 20:00 to 22:00 on 21
February 2022 (b)
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Figure 4. 500 hPa (a), 700 hPa (b), 850 hPa (c) and surface (d) at 08:00 on 26 December 2021
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Figure 5. Map of 500 hPa (a), 700 hPa (b), 850 hPa (c) and surface (d) at 08:00 on 22 February 2022
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Figure 6. Sounding maps of Huaihua from 20:00 on December 25 to 20:00 on December 26, 2021 (a) and from 20:00 on
February 21 to 20:00 on February 22 (b)
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Figure 7. Evolution of 500 hPa, 700hPa and 850 hPa and ground temperature from 20: 00 on December 25 to 20: 00 on
December 26, 2021 (a) and from 20: 00 on February 21 to 20: 00 on February 22, 2022 (b)
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Figure 9. Temperature forecast at 2 m on December 26, 2021 at 2:00 PM, 8:00 PM, 20:00 PM (a) and at 2 m on February
22,2022 at 2:00 PM, 8:00 PM, 20:00 PM (b) and the real temperature distribution map of the national ground station at
the corresponding time
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Figure 10. Time series of water vapor, vertical velocity, and temperature in Kaili, Sansui, and Tianzhu on December 26,
2021 (a) and February 22, 2022 (b)
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