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Abstract

In this paper, utilizing conventional meteorological observation data, radiosonde data, radar data,
and the FNL 0.25° x 0.25° reanalysis data, the thunderstorm gale weather at Urumgqi Airport on June
11, 2021 was diagnosed and analyzed. The results show that the thunderstorm gale process that oc-
curred at Urumgqi Airport on June 11, 2021 was a type of pre-trough fluctuation, with the upper-level
trough north of Lake Balkhash slowly moving eastward and slightly retracting northward. The Xin-
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jiang region was located at the front part of the bottom of the upper trough, controlled by southwes-
tern airflow. In front of the trough, the short wave split and invaded Xinjiang continuously. This con-
dition was favorable for the release of unstable energy due to the low-level convergence zone and the
forced lifting effect of the terrain, which caused the thunderstorm weather. The moisture for this
thunderstorm high wind weather event primarily originates from the southwest jet stream from Lake
Balkhash to the northwestern region of Xinjiang, with a noticeable convergence of wind direction and
wind speed at 850 hPa, causing strong moisture convergence on the northwest side of Urumgqi Air-
port. During the occurrence of the severe convective weather, strong convergence is present in the
lower troposphere, with the mid-levels being a strong divergence zone corresponding to strong up-
ward airflows, and the upper levels being a strong convergence zone corresponding to strong down-
ward airflows. This is one of the main factors leading to the occurrence and development of severe
convection.
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Figure 1. 500 hPa upper-air charts for June 11, 2021 at 08:00 (a) and 20:00 (b)
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Figure 2. 850 hPa upper-air charts for June 11, 2021 at 08:00 (a) and 20:00 (b)
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Figure 3. Surface weather maps for June 11, 2021 at 08:00 (a) and 20:00 (b)
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Figure 4. Radionde diagram for the Urumgi station at 20:00 on June 11, 2021
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Figure 5. Divergence vertical-time profile at Urumgi Airport
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Figure 6. Vertical-time profile of specific humidity at Urumgi Airport on June 11
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Figure 7. Water vapor flux and flow field on June 11 at 20:00: (a) 700 hPa; (b) 850 hPa; (c) 925 hPa
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