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Abstract

According to the ECMWF ERAS reanalysis data, the ground observation data of Guiyang Airport,
the circulation pattern and physical quantity field during rain and snow period from January 28 to
February 2, 2022 at Guiyang Airport were analyzed. The results show that: 1) the south branch
trough of 500 hPa, southwest jet stream of 700 hPa and shear line of 850 hPa provide favorable
circulation background for the process of Guiyang Airport; 2) the snowfall wet layer is the highest,
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followed by sleet, and the freezing rain wet layer is the lowest. The temperature of snowfall cloud
top is the lowest, followed by sleet and the freezing rain is the highest. The whole layer of snowfall
and sleet temperature stratification is cold structure, and there is an inversion layer in freezing
rain, presenting a “cold-warm-cold” distribution; 3) during snowfall, sleet and freezing rain, the
specific humidity of Guiyang Airport is more than 3.5 g/kg and the divergence of water vapor flux
is less than 0, indicating abundant water vapor. The vertical velocity is less than 0, and the ascend-
ing movement is significant. Water vapor flux divergence in lower layer (upper layer) is less than
(greater than) 0, water vapor convergence rises (diverges).
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Table 1. Evolution of weather phenomena at Guiyang Airport from January 28 to February 2, 2022 (-RA: light rain; -DZ:
light drizzle; -RASN: light rain and snow; -SN: light snow; SN: moderate snow; -FZRA: light freezing rain)

< 1.2022 % 1 A 28 H~2 A 2 HRMANIGRSMEEL(-RA: N/; -DZ: HNEEM; -RASN: JIAKEF; -SN: /)
E; SN: HFE; -FZRA: 555M)

fi ) 16:30~17:36 18:50~20:11 21:33~22:45  23:50~02:51 04:45~05:32
KEIE -RA -RA -RA -RA -RA
1728 H \
Pt ) 10:40~11:20 13:45~14:10 15:10~15:15 15:15~15:45 15:45~16:00
KEIE -DZ -RA -RA -RASN -RA
2 P ) 16:00~16:08 16:08~16:30 16:30~19:35  20:40~23:21 01:35~04:30
1 H 29
S at k] -RA -RASN -SN -SN -RA
it 1) 09:42~11:10 11:10~12:40 12:40~13:15 14:10~15:42 15:42~16:00
1 A30H
KEIE -RA -SN -RA -SN SN
fi i) 16:00~16:04 16:04~22:36  00:45~02:22
1 A31H
KEIE SN -SN -SN
fi i) 17:50~00:25  09:15~13:54 13:54~16:00
2H1H
KRG -SN RA “FZRA
fi i) 16:00~20:51 20:51~23:35  00:30~03:50 14:04~14:20 14:20~15:35
2H2H
RKEM% -FZRA -SN -SN -SN -RASN

20, 1 A28 H~2 A 2 ASANSEREAN 4.4°C, BIKREEN-1.8C. KIEWSE RSE
27 6K, WREIMM TN, NS, FF, %W, RS, BKESER, SR IgRE. #igs s
FRUKECAR T, AR BEIE B PE AT ok 1 AR K K5

Table 2. The highest and lowest temperatures at Guiyang Airport from
January 28 to February 2, 2022
F#2.2022 % 1 A28 B~2 B 2 ARMANGESERREER

fif ] i E(°C) BRI (C)
1 H28H 2.6 0.6
1H29H 33 0.0
1 H30H 4.4 -0.2
1H3LH 4.2 -0.9
2A1H 15 -0.8
2H2H 3.1 -1.8
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Figure 1. Circulation situation at 500 hPa (black solid line: height, unit: dagpm; red dotted line: temperature, unit: °C): Janu-
ary 28, 2022 at 12:00 (a); February 1, 2022 at 12:00 (b)
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Figure 2. Circulation situation at 700 hPa (wind feather: wind, unit: m's'; red line: temperature, unit: °C): January 30, 2022
at 09:00 (a); February 1, 2022 at 12:00 (b)

[ 2. 700 hPa SRRFA (KNI : W, B4L: ms'; 4% B, 8B: C): 2022F 1830 H09A (2); 28 1 H 12
BT (b)
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Figure 3. Circulation situation at 850 hPa (wind feather: wind, unit: m-s™'; red line: temperature, unit: °C): January 30, 2022
at 09:00 (a); February 1, 2022 at 12:00 (b)
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Figure 4. Near-surface circulation situation (black solid line: sea level air pressure, unit: hPa; red line: temperature, unit: °C):
January 30, 2022 at 09:00 (a); February 1, 2022 at 12:00 (b)
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Figure 5. Time-altitude profile of temperature and humidity (shadow: relative humidity, unit: %; isoline: temperature, unit:
°C) at Guiyang Airport (106.8°E, 26.5°N) from 12:00 on January 28, 2022 to 00:00 on February 3, 2022
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Figure 6. The zonal vertical profile of temperature and humidity along 26.5°N (latitude of Guiyang Airport) January 30,
2022 at 15:00 (a), February 2 at 18:00 (b) (green shadow: relative humidity, unit: %; gray shadow: terrain; isoline: tempera-
ture, unit: °C)
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Figure 7. January 30, 2022 at 15:00 (a), February 2 at 18:00 (b) 700 hPa water vapor flux divergence and specific humidity
distribution (shadow: specific humidity, unit: g/kg; isoline: water vapor flux divergence, unit: 10 g-cm >hPa's'; the red
triangle is the location of Guiyang Airport)
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Figure 8. Time-altitude profile of wind field (unit: m-s™"), vertical speed (unit: hPa-s ') (a) at Guiyang Airport (106.8°E, 26.5°N)
from 12:00 on January 28, 2022 to 00:00 on February 3, 2022; water vapor flux divergence (unit: 10~ g-em >hPa s ") (b)
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