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Abstract
Using conventional sounding data, FNL reanalysis data (0.25° x 0.25°), Doppler radar data, and

ESIM: R, e, R, KRTH. SERAFH - RER RSO R TR, 2024,
13(1): 53-62. DOI: 10.12677/ccrl.2024.131007


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2024.131007
https://doi.org/10.12677/ccrl.2024.131007
https://www.hanspub.org/

FY-4 satellite data, analysis of the dynamical conditions of a thunderstorm weather process at
Urumgqi International Airport on July 17, 2022, conclusions are as follows: The large-scale circula-
tion background of this thunderstorm was westerly flow over 500 hPa, mostly with short-wave
splitting, which was produced by the combination of obvious wind convergence zone on the north
slope of Tianshan Mountain at 700 hPa, wind shear of northwest and southwest winds on the
south side of Urumgqi Airport, wind shear of southeast and southwest winds on 850 hPa, and low
value area of ground instability. Strong westerly and southwest jets carry sufficient water vapor to
the western part of northern Xinjiang and the Northern Slope of Tianshan Mountain. In the early
stage of the thunderstorm, there was strong water vapor convergence on the south side of Urumgqi
Airport, which provided water vapor and dynamic conditions for the thunderstorm with the up-
ward movement of upper level divergence and lower level convergence in the vertical direction. In
the west of southern Xinjiang, there is a high energy in the northeast, and there is a dense area of
pseudo-equivalent temperature isocontors over Urumgqi. In the vertical direction, the middle layer
penetrates cold air downward, and the low layer is relatively high temperature and humidity, which
accumulates a certain potential instability energy for the occurrence of thunderstorms. The small
scale but strong isolated convective cells stimulated new cells during eastward movement, which
led to the longer duration of the thunderstorm.
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Figure 1. July 17 14:00 500 hPa (a) and 700 hPa (b) potential height (black isoline, unit: dagpm), wind field (wind pole,
unit: m/s), temperature (red isoline, unit: °C), relative humidity (color filling, unit: %)
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Figure 2. July 17, 08:00 (a) and 20:00 (b) 700 hPa geopotentic height (black contour, unit: dagpm), wind field (wind pole,
unit: m/s)
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Figure 3. (a) The water vapor flux of 700 hPa (colored, g-(cm-hPa-s) ™, shaded area is the positive water vapor flux area) and
the wind field (row Iine, m/s) at 20:00 on 17 July; (b) Vapor flux divergence of 850 hPa at 20:00 on the 17th (filling, isoline,
unit: 10°-g-(cm*hPas) %)
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Figure 4. Height-time profile of divergence (a) and vertical velocity (b) near Urumgi Airport (43.91°N, 87.47°E) from 20:00
July 16 to 08:00 July 18 (colored, divergence unit: 107 hPa/s, vertical velocity unit: hPa/s)
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Figure 5. July 17, 20:00 (a) K index (colouring, isoline, unit: °C); (b) Convection suppression index (filling, contour line,
unit: J/Kg)
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Figure 6. July 17, 14:00 (a) and 20:00 (b) false equivalent potential temperature (filling, contour, unit: K)
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Figure 7. (a) Elevation and time profile of pseudo equivalent potential temperature near Urumqi Airport (43.91°N, 87.47°E)
from 20:00 on July 16 to 08:00 on July 18 (isocontour, unit: K); (b) Vertical profile of the zonal space along 43.91°N dummy
potential temperature (isoline, unit: K)
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