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Abstract

In this paper, using conventional observation data from 2400 Chinese surface meteorological stations,
hourly atmospheric reanalysis data with ERAS5 resolution of 0.25° x 0.25°, automatic meteorological
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observation data from Guiyang Airport, and sounding data from 57816 Guiyang Station, a diagnos-
tic analysis was conducted on a rainy and snowy weather process at Guiyang Airportin early 2023.
The analysis showed that a 4-day long low-temperature rainy and snowy weather occurred at
Guiyang Airport from January 15 to 18, 2023, with precipitation types including sleet and freezing
rain; the precipitation phase is complex and variable, with multiple transitions occurring; the south-
west airflow at 700 hPa and the northeast reflux cold air at 850 hPa and below are the main water
vapor sources for the rain and snow process at Guiyang Airport; after the cold air flows southward,
the cold advection in the middle and lower layers develops strongly, and the temperature rapidly
decreases. The 700 hPa jet shows a weak-strong-weak trend; the content of ice water and cloud wa-
ter coexists throughout the entire rainy and snowy weather process, and the distribution of water
vapor phase in clouds shows obvious stratification and phased changes; the combined effect of the
above conditions resulted in multiple transitions in the rainy and snowy weather and precipitation
phase at Guiyang Airport from January 15 to 18, 2023.
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Table 1. Summary of observations and statistics of rain and snow weather processes at Guiyang Airport from January 15~18,
2023 (Beijing time, the same below)
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Figure 1. Schematic diagram of hourly temperature changes at Guiyang Airport from
20:00 on the 14th to 20:00 on the 18th (unit: °C)
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Figure 2. (a) Schematic diagram of the altitude, temperature, and wind fields at 20:00, 500 hPa
on January 14, 2023; (b) Schematic diagram of the altitude, temperature, and wind fields at 20:00,
700 hPa on January 14, 2023; (c) Schematic diagram of the altitude, temperature, and wind fields
at 20:00, 850 hPa on January 14, 2023; (d) Schematic diagram of the ground sea level pressure
and wind field at 20:00 on January 14, 2023
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Figure 3. (a) Schematic diagram of relative humidity and wind temperature fields at 20:00, 700 hPa on January 14,
2023; (b) Schematic diagram of relative humidity and wind temperature fields at 20:00, 850 hPa on January 14, 2023;
(c) Schematic diagram of relative humidity and wind temperature field at 23:00, 700 hPa on January 16, 2023; (d)
Schematic diagram of the vertical profile time series of relative humidity and wind temperature at Guiyang Airport
from January 14th to 19th, 2023
[& 3. (2) 2023 & 1 A 14 H 20 B 700 hPa xR EFXRIAREE; (b) 2023 % 1 A 14 H 20 A 850 hPa 18
SHE R AR B TE A ; (c) 2023 4E 1 B 16 A 23 Bt 700 hPa HSHREFMNIEF R EE ; (d) 2023 4 1 B 14~19

RIANIAEFEE MR EE S BN FREE

DOI: 10.12677/ccrl.2024.132021 205 SR AR


https://doi.org/10.12677/ccrl.2024.132021

R, B

5.2. =Y

XZER KT HREERT (K - KRG =) MK RS RGN S EER KSR RS TR
B, GWN5EZEAMSERSIRENEED . o & ek ks TR E R E R0 R[6]. %
Y 3 TR KV 4 G O AR R TE R Z, 1T B 5 00 IR) s X 1) b R ) s B e v TR O [9] . b T e
FEAN, BRGSO A B, ik, SEMMEE, oW BRI, ILETURE T RKR(s) 2
BE ISR, Frehz KA s EMHEN S ERE . S /K S BN RN, 105 6
J& /K E BB T K, BRI 2 0K & B X R 4ERF[10] . @i AT & B B oK AKAEES A BT B
Xof B KA A R G 40 T E— 2B AR

15 HE RA TS ING, = IREIRT 0°C, 850 hPa = H /K VM A TT 4R R A K B vk 5 (81 4(a))
[FJ I R ) B 7K B B R I N (1] 4(c)), = Toim FEAE 600 hPa T, = Hoki 1 2 I/K S VKA IKIK 43
JZWIE, 700 hPa 2K SWAKI SR, ZEU EZEIREMNERILFGFIE. WAKERELE 15
HERIEBIRAE, BEE A HBEEIN, AR KSR A, X515 HRR— A RPN IS
AR — 8.

16 AR A2 17 HR R, il /K UKL RRAR S KT IR R & ik 2 @ B o #AH L 15 HA 9
BT R FE(E 4(d)~(f), —FIREEF T 700 hPa iz, 7K/ Ames s ToKah. 16 H 20 & 17 H 00 i, %%
BRI VG R SRR Z R, = SR S N, NURTE P IS R ORAS SR A, R T R RN
M. 5 BEE A 2SS MRS IR 700 hPa FHRE SRR A WSS, ASKIFUE VK, R
ke T 17 H R RVR W S 1R AEHLEL

400 . . I [ Ll

e )/ - e )/ T
500 <~ o N - RN N e s P

L B [ N ) = N
g ¥ A
N ‘\\—‘\‘_ Ve 4 A ‘~‘\\ P
700 ——0- — - e 1o .
J A & Pr o p—
&
4

pressure_level
Height (km)

850 —

S 4 = = — = S
d ‘....‘ “ LI

S T T

1420 1500

1504

1508 1512 1516

2 4 6 8 10 12 14 16 18 20 22

1520 1420 1500

EEEENS

1504

1508

T
1512

1516

HEEEES

05 115 2 25 3 35 4 455 55

1520 1420

1500 1504

1508

1
1512

1516 1520

EEEERN

3 6 9 12 15 18 21 24 27 30 33

@ (b) (©
400 L L T R Il n | PR | | L -
Se . - . -
500 — s m u g
IS e
| . <
o e =
8 P = . = 5
2 700 | A - - e o
4 (]
. - # ' !’1
850 B e i i - r TN ‘/‘//’
- . o . e
T T T T T T T T T T T ~r T T T T T
1620 1700 1704 1708 1712 1716 1720 1620 1700 1704 1708 1712 1716 1720 1620 1700 1704 1708 1712 1716 1720
2 4 6 8 10 12 14 16 18 20 22 05 1 15 2 25 3 35 4 45 5 55 3 6 9 12 15 18 21 24 27 30 33
(d) (e) ®
DOI: 10.12677/ccrl.2024.132021 206 SR AR


https://doi.org/10.12677/ccrl.2024.132021

HR, B

400 ~ ! 1

@

3

3
|
|

|

pressure_level
T
T
T
Height (km)

700 — T -

850 ————

1720 1800 1804 1808 1812 1816 1820 1720 1800 1804 1808 1812 1816 1820 1720 1800 1804 1808 1812 1816 1820

HEEENY EEEEES - EEEEE

2 4 6 8 10 12 14 16 18 20 22 05 115 2 25 3 35 4 45 5 55 3 6 9 12 15 18 21 24 27 30 33
@) (h) 0]

E: (@) (d). (@)HE O LLEkE®E, $h kg-10%kgh; L. WA, B0 C: ((b)- (o).
(WECHE: WEhRSKEE, 8. kg 10 kg™ k. BE, B C: (©- (. ()&
. LKA EKEE, B kg 107 kg™ 0L WA, HA. C. BEARKRAIE, Ak
H. (1720 13 17 H 20 1),

Figure 4. (a) Schematic diagram of the vertical distribution time series of ice water content and temperature in
the clouds at Guiyang Airport on January 14, 2023, from 20:00 to 20:00 on January 15, 2023; (b) Schematic dia-
gram of the vertical distribution time series of liquid water content and temperature in the clouds at Guiyang
Airport on January 14, 2023, from 20:00 to 20:00 on January 15, 2023; (c) Schematic diagram of the vertical
distribution time series of atmospheric snow water content and temperature at Guiyang Airport on January 14,
2023, from 20:00 to 20:00 on January 15, 2023; (d) Schematic diagram of the vertical distribution time series
of ice water content and temperature in the clouds at Guiyang Airport on January 16, 2023, from 20:00 to 20:00
on January 17, 2023; (e) Schematic diagram of the vertical distribution time series of liquid water content and
temperature in the clouds at Guiyang Airport on January 16, 2023, from 20:00 to 20:00 on January 17, 2023;
() Schematic diagram of the vertical distribution time series of atmospheric snow water content and tempera-
ture at Guiyang Airport on January 16, 2023, from 20:00 to 20:00 on January 17, 2023; (g) Schematic diagram
of the vertical distribution time series of ice water content and temperature in the clouds at Guiyang Airport on
January 17, 2023, from 20:00 to 20:00 on January 18, 2023; (h) Schematic diagram of the vertical distribution
time series of liquid water content and temperature in the clouds at Guiyang Airport on January 17, 2023, from
20:00 to 20:00 on January 18, 2023; (i) Schematic diagram of the vertical distribution time series of atmospheric
snow water content and temperature at Guiyang Airport on January 17, 2023, from 20:00 to 20:00 on January
18, 2023
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Figure 5. Schematic diagram of the T-logP of Guiyang Station
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