Climate Change Research Letters S{RZE LI AR, 2025, 14(2), 251-257 Hans )
Published Online March 2025 in Hans. https://www.hanspub.org/journal/ccrl

https://doi.org/10.12677/ccrl.2025.142027

2022F S FM—x R T i
W

WIS, TARY, IREY, FLF
WA HM AL, Wik A
2EETARST, Bl B

Weks HiH: 202542 H2H; SR EM: 20254F3H17H; KA HM: 20254F3H24H

R

A SCR RS2 W BB ATERAS 0.25° x 0.25 B #r Bk, it RREFEEM RSN %L W thss
FEXNT20224611 26~29H B HMFFRZEHRRET WM. ERRP: WAREHRSEFHNK.
WHE . BEEEX. KEKEEEZE. REERSHAS SRS, HAESRRUEEFRBERR
BB, FRARAREEATSE TABHAREARERT; HFAEFMEIS850 hPad S H LA
-32C, AEEBEEILEERAN; BEAPREERAXREGRZIFENEERR; BRKEREA R
FERFIMZ BB EA K. BKEERS, 200 hPaR LM HIL X SR 300~500 hPaltEBFEARL
R N2 (AR ATIZE) 500 hPatE Rl R FE SR AR R 700 hPa i 3 A 7o b AR Sk e
SRRIIZR, N2z B RS PKREE (PREAKERES, BEAKKWERN H&FEENRZRE
HE), ZIMERSNEENERERRSEET LDELMY

K
=W, KR, KR, HE BEEEE

Diagnostic Analysis of an Extremely
Severe Cold Wave Process in
Changji Prefecture in 2022

Liman Hai?*, Chunyan Wang#, Qiuxia Huang!#, Zhanu Gu?
Xinjiang Changji Prefecture Meteorological Bureau, Changji Xinjiang

2Changji City Meteorological Bureau, Changji Xinjiang

Received: Feb. 2", 2025; accepted: Mar. 17t, 2025; published: Mar. 24t", 2025

AR
FEEE

NES|IH: IR, TEM WKE, HIL55. 2022 8 E M RIS RIS W T D). AR UK, 2025,
14(2): 251-257. DOI: 10.12677/ccrl.2025.142027


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2025.142027
https://doi.org/10.12677/ccrl.2025.142027
https://www.hanspub.org/

Abstract

In this paper, using the actual observation data and ERA5 0.25° x 0.25° reanalysis data, through meth-
ods such as synoptic principles and synoptic-dynamic diagnostic analysis, the extremely severe cold
wave weather in Changji Prefecture from November 26 to 29, 2022 was diagnostically analyzed. The
results show that this cold wave weather had the characteristics of along duration, a wide range, alarge
temperature drop range, significant extreme low temperature, and multiple types of disastrous
weather. It occurred under the large-scale circulation background where the high-pressure ridge over
the Ural Mountains developed and then declined to the southeast, guiding the strong cold air from West
Siberia to move southward and then eastward. The cold air center entering Changji Prefecture reached
-32°Cat 850 hPa, and the cold high pressure invaded Changji Prefecture along the northwest path. The
strong cold advection was the main reason for the sharp temperature drop during this cold wave. The
formation of strong winds was related to cold advection and intense pressure change gradients. During
the strong precipitation period, a westerly jet stream appeared on the south side of the Tianshan
Mountains at 200 hPa, a wind shear line (cold wind shear) was present along the western border of
northern Xinjiang at 300~500 hPa, the westerly air flow in front of the trough at 500 hPa turned into a
southwest jet stream, and there was a weak wind shear at Tacheng and Karamay stations in the middle
and upper reaches at 700 hPa. Coupled with sufficient water vapor transport (water vapor convergence
in the middle and lower layers and water vapor divergence in the upper layer) and dynamic conditions
(divergence and vertical velocity), the configuration in the upper and lower air provided the necessary
conditions for this cold wave weather.
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3. MRERSHRMESTHT
3.1. KREFRFFE

Figure 1. 500 hPa height field from November 25 to 29, 2022 (isobars, unit: dagpm) (a) 08:00 on the 25th; (b) 08:00 on the
26th; (c) 08:00 on the 27th; (d) 20:00 on the 29th

1. 2022 ££ 11 B 25~29 H 500 hPa = EiA(FELZ, HfiI: dagpm) (a) 25 H 08 A; (b) 26 B 08 B; (c) 27 H 08 B; (d)
29 B 20 B
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Figure 2. The moving paths of the surface cold high-pressure center and the cold front from November 25th to 28th
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Figure 3. 850 hPa temperature advection + wind field (a), and the vertical cross-sections of potential vorticity and air temper-
ature (solid line) at 14:00 on the 24th (b) and 08:00 on the 25th (c)
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Figure 4. The height fields (contour lines, unit: dagpm) and jet stream regions (shaded areas, unit: m/s) at 200 hPa (a), 500
hPa (b), and 700 hPa (c) on November 26, 2022 at 08:00
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Figure 5. Water vapor flux at 14:00 on the 25th (a), 08:00 on the 26th (b). 20:00 on the 26th (c) (unit: g-(cm-hPa-s)™)
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