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Abstract

In response to the heavy snowfall weather process in Tongren, Guizhou on January 30~31, 2022,

AR .
EIAEE .

NESIF: BB, FAE, BRE, IR, EE WE BTSSR AEERE TN R TR R,
2024, 13(1): 63-73. DOI: 10.12677/ccrl.2024.131008


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2024.131008
https://doi.org/10.12677/ccrl.2024.131008
https://www.hanspub.org/

ekt &%

an analysis was conducted using ERAS reanalysis data, micaps surface chart data, Tongren Dopp-
ler weather radar data, and other information to examine the weather situation and the variations
in radar echo intensity, radial velocity, and radar vertical wind profiles during this event. The re-
sults indicate the following: 1) This heavy snowfall event in Tongren was influenced by cold air,
southwest airflow ahead of the 500 hPa upper-level trough, a 700 hPa jet stream, and an eastward
wind and inverted trough at 850 hPa. The presence of sub-zero temperatures throughout the at-
mosphere and a strong southwest warm and moist airflow in the mid-levels ascending over a
strong cold layer led to the occurrence of heavy snowfall in Tongren. 2) During the snowfall
process, there was a positive correlation between the maximum reflectivity factor and hourly
snowfall. Significant precipitation occurred when the snowfall echo reached 30~35 dBZ. Due to the
lower reflectivity of ice crystals and snow particles compared to raindrops, echoes above 40 dBZ
may indicate a mix of rain and snow or rain. 3) As the snowfall developed, the presence of cold-
warm advection convergence and enhanced convergence in the radial velocity field indicated an
intensification of precipitation in the region. When the warm advection weakened and the con-
vergence pattern weakened, the precipitation intensity also decreased. 4) The wind profile prod-
uct reflected the ascent of warm and moist airflow over the cold layer and provided an intuitive
representation of vertical wind shear. It effectively indicated the increasing trend of snowfall in-
tensity and could also be used to assess the strength of the cold air by analyzing the thickness of
the near-surface easterly wind layer and the rotation of wind direction with height.
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Table 1. Temperature and snowfall conditions in various urban areas of Tongren city from 20:00 on January 30th to 8:00 on

January 31st, 2022
21.2022 4% 1 B 30 B 20 if~31 H 8 - H R X B X B EFMES SR

ui 4 2T Mk YL LR Tl i T B ENYT Velis
30 H20m~31H 8
o 0.1 0.3 -0.1 0.1 2.4 1.4 0.4 0.2 0.4 0.6
i AR AR(C)
30 H20m~31H 8
L 12 7.4 11.3 7.7 18.6 0.2 1.1 3.3 3.1 6.2
FiJ 4 25 & (mm)

DOI: 10.12677/ccrl.2024.131008 65 SR TR


https://doi.org/10.12677/ccrl.2024.131008

e

FE R (cm) 11 3 6 8 19 0 0 1 0 0
LR FRUK S 26.8
26. 26. 26. 26. 4 26. 26. 26. 26. 26.
mim H14 E % (mm) 6.8 6.8 6.8 6.8 3 6.8 6.8 6.8 6.8 6.8

EL mENT myL mER smfask = Er mOL mfEVT myEE

<
<
o] o
0 o~ " 0 S
~ ) ~
~ ~
i ™ o -
:'U\ — — :
H H 0
- o 23 o3 < o N S S
- A S S - By 2 2y [Ss  peas
e ctem (S | [|= (LMl IR fIf1E fe ESE Ml (2=
. al I | . I, I ul. I, NIN]
20-21M 21-22MF 22-230  23-0ft  0-1M 1-21 2-3 M5 3-41 4-51 5-6 6-71F 7-815f

Figure 1. Hourly precipitation from 20:00 on January 30th to 8:00 on January 31st in each district and county of Tongren City
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Figure 2. The atmospheric circulation pattern at 20:00 on January 30, 2022
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Figure 3. The atmospheric circulation pattern at 8:00 on January 31, 2022
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Figure 4. The maximum reflectivity factor product at different time intervals from the Tongren radar
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Figure 5. The maximum reflectivity factor product at different time intervals from the Wuchuan radar
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Figure 6. The radial velocity at various elevation angles from the Tongren radar at 22:28 on January 30th
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Figure 7. The radial velocity at various elevation angles from the Tongren radar at 1:50 on January 31th
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Figure 8. The radial velocity at various elevation angles from the Tongren radar at 7:15 on January 31th
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Figure 9. The vertical wind profile product at different time intervals from the Tongren radar
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