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Abstract

Based on NECP 1° x 1° 6-hour reanalysis data, conventional meteorological data, Urumgqi airport
automatic observation data (AWOS) and radar data, this paper analyzes the circulation conditions

WESIH: kWH, M, MR, B8RS 6117 5m AR KB L 5 1A B R AE A ], SRR AR
3k, 2024, 13(3): 552-558. DOI: 10.12677/ccrl.2024.133060


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2024.133060
https://doi.org/10.12677/ccrl.2024.133060
https://www.hanspub.org/

FKALH] 45

and radar echo characteristics of thunderstorm and gale at Urumgqi airport on June 11, 2021. The
results show that: 1) The thunderstorm and gale occurred under the favorable circulation back-
ground of Siberian trough bottom short-wave trough moving eastward and southward, Xinjiang
multi-short-wave activity, southwest jet at high and low levels, low-level wind shear and strong
cold advection. 2) Before the occurrence of strong convection, the airport indexes indicate that the
atmosphere is in a stratified unstable state with unstable energy, sufficient water vapor at low al-
titude 3 km, with obvious water vapor convergence, which is saturated for water vapor. The suc-
tion effect of “low-level convergence and high-level divergence” strengthens the upward movement,
and the ground convergence line provides a trigger mechanism, which has three elements of thun-
derstorm occurrence. 3) Radar echo images have important indicative significance in the near fore-
cast of convective weather. Several medium-y-scale convective cells are continuously generated
on the right side of convective storm, and then grow, mature and decay in the process of moving
eastward, resulting in thunderstorm and gale weather at airport.
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Figure 1. Circulation pattern of 500 hPa (a) and 700 hPa (b) at 20:00 (height (blue line: dagpm), temperature (red line: °C),
relative humidity (green coloring) and wind field map, where U is the airport position (the same below))
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Figure 2. K index (a) (unit: °C) at 14:00 and CAPE value (b) (unit: J-kg ™) at 20:00 in Xinjiang
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Figure 3. Water vapor flux at 14: 00 (a) and 20:00 (b), unit: g-s *-cm “hPa*
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Figure 4. Combined reflectivity of Doppler radar in Urumgi Airport (unit dBz). (a)~(h) is 20:21, 20:46, 21:28, 21:47, 22:11,
22:36, 23:00 and 23:37
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