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Abstract

Based on the conventional meteorological observation data, NCEP reanalysis data and Yining sta-
tion sounding data, the cold wave precipitation and compound disaster weather process in the Ili
River Valley on November 4~7, 2025 were diagnosed and analyzed. The results show that this pro-
cess is a typical autumn and winter cold wave process caused by the collapse of the Ural blocking
high and the vertical rotation of the central Asian transverse trough, which leads to the strong cold
air moving southward and the continuous water vapor transport of the southern branch trough un-
der the background of the adjustment of the circulation situation of the two troughs and one ridge
in the middle and high latitudes of Eurasia. The surface cold high moving eastward and southward
and strong pressure gradient are the direct causes of regional gale and stepwise cooling. The cou-
pling of 500 hPa strong cold advection and 850 hPa high-energy pseudo-equivalent potential tem-
perature provides the key dynamic and thermal conditions for the conversion of rain and snow. The
strong water vapor convergence over the valley provides sufficient water vapor support for contin-
uous snowfall. The vertical structure of sounding temperature, humidity and wind in Yining clearly
shows the evolution characteristics of warm and humid accumulation-cold and warm intersection-
cold layer control-process dissipation, which is highly corresponding to the occurrence and devel-
opment of disasters such as precipitation, gale, cooling and snowdrift.
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Figure 1. 500 hPa circulation situation. (a) at 08:00 on 4 November; (b) at 08:00 on 5 November; (c) at 08:00 on 6
November; (d) at 08:00 on 7 November
1.500 hPa IR EE . (@) 11 B 4 H 08:00; (b)11 A 5 H 08:00; (c)11 B 6 H 08:00; (d)11 B 7 H 08:00
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Figure 2. Sea level pressure field. (a) at 08:00 on 4 November; (b) at 08:00 on 5 November; (c) at 08:00 on 6 November; (d) at
08:00 on 7 November
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11 H 5 H 08:00 (& 3(a)), HANTA(80°~85°E, 43 N)ALT 535 IEAR L . HUARTE HORTHS, 24 /NEFIE
BRI 10~15 hPa, SRR AOME-6C, WARTEME S FRFELE F, frEEEHS TS TIRBENE,
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Figure 3. 24-hour pressure change (isoline) and temperature change (color). (a) 5 November at 08:00; (b) 6 November at 08:00; (c) 7
November at 08:00
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SR I IXFREE RS, Bt KR SHFREA B FREEE 4(c)), 11 H 7 H 08:00, /KVKiHR &
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4(d)).
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Figure 4. Water vapor flux divergence (fill color), water vapor flux (arrow). (a) at 08:00 on 4
November; (b) at 08:00 on 5 November; (c) at 08:00 on 6 November; (d) at 08:00 on 7 November
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PO RB S, ARG B OSSR, EE B SR E S, PR AR AR (A 5(d)).
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Figure 6. Yining sounding. (a) at 08:00 on 4 November; (b) at 08:00 on 5 November; (c) at 08:00 on 6 November; (d) at 08:00
on 7 November
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