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Abstract

Based on the reanalysis data from the European Forecasting Center, observational data, and
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radiosonde data, an analysis was conducted on a rare weather process of freezing rain accompanied
by ice particles at Xi’an Airport. The results indicate that the low-level jet stream at 700 hPa and the
shear convergence at 850 hPa provided the conditions of warm layer, water vapor, and lift for the
occurrence of freezing rain. The formation mechanism of this freezing rain weather process is the
melting mechanism, and the “cold-warm-cold” stratification structure is a necessary condition for
the generation of freezing rain, with all three layers needing to reach a certain thickness. Under the
“cold-warm-cold” temperature stratification background, if the temperature of the middle warm
layer is below 0°C, it is prone to occur with gusty sleet weather.
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Table 1. Weather conditions of Xi’an Airport on February 20~21
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Table 2. Normal flight rates and deicing conditions at Xi’an Airport from February 20 to 22
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Figure 1. Situation map at 08:00 (Beijing Time) on February 20, 2024. ((a) 500 hPa Wind field and height field; (b) 700 hPa
Wind field and temperature field; (c) 850 hPa Wind field and humidity zone with relative humidity > 90%; (d) 10 m Ground
wind field) (where @ represents the location of Xi’an Airport)
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Figure 2. Sounding map of Jingyang station ((a) 08:00 on the 20th; (b) 20:00 on the 20th; (c) 08:00 on the 21st; (d) 20:00 on
the 21st)
2. ;2PAuLIRZ=E ((a) 20 H 08 Bt; (b) 20 B 20 Ff; (c) 21 H 08 Bf; (d) 21 B 20 A)
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Figure 3. Temperature and pavement temperature of Xi’an Airport from 15:00 on February 20 to 18:00 on February 23
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Figure 4. Altitude time profile of Xi’an Airport (34.5N, 108.5E) (UTC)
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