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Abstract

This article uses ERA5 reanalysis data, NCEP/NCAR reanalysis data, meteorological conventional
data, and monthly total snowfall at Jiuzhai Huanglong Airport released by the European Centre for
Medium Range Forecasting to compare and diagnose the weather patterns, physical quantities,
and other factors of the two October snowfall processes at Jiuzhai Huanglong Airport from 2020 to
2021. Both snowfall processes are caused by the intersection of cold and warm air masses, and the
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enhanced suction effect of the upper level enhances the lifting motion, which is beneficial for
maintaining snowfall. Water vapor and cooling are two essential conditions for snowfall, and the
two processes begin with the satisfaction of water vapor and cooling conditions. Example 1: Dur-
ing the snowfall process, the water vapor conditions are good and there is a strong accumulation
of water vapor, resulting in a large amount of snowfall. The —2°C line at 600 hPa can serve as a ref-
erence line for lower level cooling during the snowfall process at Jiuhuang Airport in October. The
change in the positive value of the positive pressure potential vortex is consistent with the change
in snowfall intensity, and the snowfall center is located in the area where the absolute value of the
oblique pressure potential vortex increases significantly; During the two snowfall processes, there
were inclined updrafts over Jiuhuang Airport.
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Figure 1. Surface weather charts on October 19, 2020 (a) and October 10, 2021 (b) at 08:00
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Figure 2. Composite maps of 500 hPa wind speed on October 19, 2020 (a) and October 10, 2021 (b) at 08:00, overlaid with
200 hPa wind speed coloring maps (wind speed in the coloring part >26 m/s), and composite maps of 700 hPa wind speed on
October 19, 2020 (c) and October 10, 2021 (d) at 08:00
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Figure 3. Revised sea level pressure on October 19, 2020 at 08:00 (a), October 10, 2021 at 08:00 (b), and 14:00 (c) Beijing
time
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Figure 4. Temperature field at 600 hPa on October 19, 2020 (a) and October 10, 2021 (c) at 08:00; Time series chart of
temperature from October 18th to 19th, 2020 (b) and October 9th to 10th, 2021 (d) (with UTC time as the horizontal axis in
the chart)
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Figure 5. Water vapor flux and water vapor transport direction at 500 hPa on October 19, 2020 at 08:00 (a); Time series
charts of water vapor flux from October 18th to 19th, 2020 (b) and October 9th to 10th, 2021 (c) (the horizontal axis in the
figure is UTC time, unit: g-cm “hPa 15}
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Figure 6. Water vapor flux divergence at 500 hPa on October 19, 2020 at 08:00 (a) and 20:00 (b), and October 10, 2021 at
08:00 (c), in units of 107 g/(cm*hPas)
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Figure 7. Vertical velocity profiles (in units of 1072 hPa/s) along 103.6°E at 08:00 (a) and 20:00 (b) on October 19, 2020,
and 08:00 (c) on October 10, 2021

[E7.2020 %10 B 19 A 08 B (a)F120 At (b)\2021 4F 10 B 10 H 08 it (c)35 103.6°E K5 B iR A S E Bl (81 : 102 hPa/s)

M BT A1 K, M — 19 H 08 i (8] 7(a)) 33°N LLREF A WA} _E TSR, Ht M 8-0.15 x 1072
hPa/s, 300 hPa LA F A R, XSHTHMA—E, HILZ4%EE A, SRS I 33°N LLFg
NV RIS 2h B XS R0, RS X SR BT, BT RCE AU = (6] [7]. B xR
IR IE, Bl BT — 2158, 19 H 20 1 (& 7(0))HLig b2 —8isi BT =dEs), ETHIX
SREEINSE, HOMEN—0.21 x 107% hPals, 7E 300 hPa fffi. /Myl — 10 H 08 i (& 7(c))Hliz L2 h—E
iR EFH SR s, FoeEN-0.2 x 1072 hPals, 7E 400 hPa Fffift. 4 b, PIRkEH ISR LENE B2
TEERI A<, 0 X A7 F 300~400 hPa Ffi.

4.4, JBOLRSTAT

00Z190CT2020 mpv1 12Z2190CT2020 mpv1 00Z100CT2021 mpv1
1 7 —= )
; AN
B . — -
X\ e sl
30N- t‘\ b \ I ; \\\ N
N 9 Iy e
\\- 5 i
28N % . = N
\_ £ ¥ \\ 308 K e S e
- R 2 . - Fas: \ b . \\\
o \ \\ o i
(a) o) \ N\ - ).
T e T T IO T e e TR e Tie e T T T T R T T T e o T o T T T T T L e

00Z190CT2020 mpv2 122190CT2020 mpv2
T 7 7 —T7 Z T T — 00710072021 mpv2

~—

I T T T T T T T T T e D

Figure 8. Distribution of MPV1 at 600 hPa at 08:00 (a) and 20:00 (b) on October 19, 2020 and 08:00 (c) on October 10,
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