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Abstract

Based on the observation data from 4 national weather stations and 49 regional weather stations
in Bozhou, as well as ERAS5 reanalysis data, synoptic diagnostic methods were employed to conduct
a comparative analysis of two cold wave processes that occurred in Bozhou during late autumn and
early winter. The results show that: for both cold wave processes, the 500 hPa circulation featured
“cold center guidance + horizontal trough turning vertical” as the key characteristic, while the sea-
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level pressure fields were driven by the eastward movement of cold high pressure. Both processes
exhibited a vertical chain of “upper-level cold source - middle-level link - lower-level disaster-caus-
ing”, which resulted in extreme gales and wide-range temperature drops. This study can provide a
scientific basis for the accurate forecasting of cold waves and disaster prevention and control in
Bozhou during late autumn and early winter.
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Figure 1. (a) 72-hour minimum temperature drop range in Bozhou from November 10 to 13, 2018
(Unit: °C); (b) 72-hour minimum temperature drop range in Bozhou from November 26 to 29, 2022
(Unit: °C)
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Figure 2. 500 hPa Geopotential Height Field (solid lines) and Temperature Field (dashed lines) at 20:00 BT on (a) November
12 and (b) November 14, 2018; 500 hPa Geopotential Height Field (solid lines) and Temperature Field (dashed lines) at (c)
20:00 BT on November 26 and (d) 08:00 BT on November 29, 2022
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Figure 3. Sea-level pressure field at 20:00 BT on November 12, 2018 (a); Sea-level pressure field at 20:00 BT on November
26,2022 (b)
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Figure 4. Time-height cross-sections of temperature advection (shaded) and air temperature (Unit: °C) in bole: (a) from No-
vember 11 to 14, 2018; (b) from November 26 to December 1, 2022
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Figure 5. Time-height cross-section of vertical velocity (shaded) and wind field in bole from November 11 to 14, 2018 (a);
Time-height cross-sections of vorticity and divergence in bole from November 11 to 14, 2018: (b) vorticity; (c) divergence
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Figure 6. Time-height cross-section of vertical velocity (shaded) and wind field in bole from November 26 to December 1,
2022 (a); Time-height cross-sections of vorticity and divergence in bole from November 26 to December 1, 2022: (b) vorticity;
(c) divergence
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