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Abstract

Using high-altitude and ground observation data, numerical model data and radar data, formation
cause and forecast deviation of a low-temperature freezing rain and snow disaster in Changsha
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from February 6 to 9, 2022 were analyzed. The results showed that: 1) the whole snowfall process
was divided into two stages. Rain/snow areas were gradually advancing from west to east. 2) The
first stage is that the low trough moves to the east and continuously guides the cold air southward
in the process while the cond stage is that strong cold advection leads to the low trough develop-
ing. 3) The low-level jet provides good water vapor conditions for the two stages and the temper-
ature below 0°C was the key factor for precipitation phase.

Keywords

Low-Temperature Freezing Rain and Snow, Cold Air, Low-Level Jet

Copyright © 2023 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

2008 FFEEGTHBIX I 1 RFER I IOMRIR I T oK R R, el A3 W& DT Aok 1 KRR,
IR TRRSFE R

R X F 5 AR W S OKOR RS FEA V2 [1] [2] [3] [4] [5]- WRTCRY, SRl BL 2w IS i)
RSEANVS 2 TR TR 5 T RARIR R & R T[6] [7] [8]o &AM A AKINFM RN E 8
U RE = AR S RA(9]e T — IS AR T7 TR T2 15 H i JE A 5 0K 5 ) R AR AH SRR [10] . R4
JERAFAE T R N E BRI R 1], —RARIR N T oKiG I L2 i 2 R 2 6 femi, HFHBESE RN S
FHASEEAALEI[12] [13] [14], THRMEEECR. #EFREUL, —ERR R E SR A, NS RS
TR R R DRI 0

2022 £ 2 H 6~9 H, Kl — KRR S vKE RS 1), FEBFSHBON: H—ME: 2
H 7 H 02 1~08 i), Hiirh 2 RS, RHES, BFEE3 mm~13 mm, HERE 2 cm~6 cm, REH
FT B B2 9 H 00 BF~08 B, & K IR, S &8 3 mm~7 mm, FAEHRE 1 em~4 cm,
RIS, HREB/NNNE.

°C mm Keib(57687) BiE119.0 hpa
229 1030:57030.1 L2
16 1 1028.7 . 1928.1-1028:3 - 102 1028.9. 1028 41,030
10+ £1,028 fff
“ a8 L1026
41 L1024 F
S L1,022

709220 09114 09-08 09-02 0820 08114 0808 08102 0720 07-14 07-08 07-02 0620 06-14 06-08
2.4, 27X 0.3 ¢ 0.5 0.9¢ 14 1.0 F 09 08 v U'('f 0.1¢ 2.2 4.8 62 r 4.8¢
8;.1825:3;.1%6.: .1]%28;‘1\.17()?8:*\.18285.2 <.1%8.7 .1330‘5 %17030.1 .11()%8,(91 1026 7:\.1%55;\.1})]222?2@%3; 10258 @10284

1 113 17 116 3 T 104

Figure 1. The weather facts in Changsha from 8:00 6™ Feb to 20:00 9" Feb
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Figure 2. Evolution of synoptic situation 8:00 7" at (a) 500 hPa, (b) 700 hPa, (c) 850 hPa, (d) 5:00 7™ Feb at sea level pres-
sure 20:00 8" at () 500 hPa, (f) 700 hPa, (g) 850 hPa, (h) 8:00 9" Feb at sea level pressure
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Figure 3. The horizontal wind of wind profile in snowfall period of Changsha from Feb 6™ to 9"
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Figure 4. The stratification curve in Changsha from Feb 6™ to 9"
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Figure 5. The temperature field of 700 hPa and surface pressure fields were forecasted starting from Feb 6™ 08:00 of EC
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