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Abstract

In this paper, the characteristics and causes of short-term thunderstorm and gale weather in
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Urumgi Airport on June 28, 2022 are analyzed by using FNL 1 ° x 1 ° reanalysis data every 6 hours,
Xinjiang encrypted automatic station data, conventional meteorological observation data and
Urumgqi Airport automatic observation data (AWOS). The results show that: 1) The strong convec-
tive weather occurred in the front of Ural trough bottom, and under the favorable circulation
background of multi-short-wave split moving eastward, the thunderstorm and gale at the airport
showed the characteristics of short duration, small scale, fast moving speed and sudden start. 2)
Before the thunderstorm, there was vertical wind shear at the height of 700 hPa at the airport,
which was located in the pseudo-equivalent potential temperature energy front, showing a vertic-
al structure of temperature-humidity profile of “dry and cold at the top, warm and humid at the
bottom”, and was dynamically and thermally unstable. 3) Water vapor originates from the Medi-
terranean region. Thunderstorms and other places have obvious convergence of water vapor flux
bands and water vapor fluxes, and have abundant water vapor conditions. 4) Lower-level conver-
gence and upper-level divergence, and the forced uplift of lower-level northwest jet and topogra-
phy make the airport have strong upward movement. 5) The airport has a shear line at 850 hPa at
the lower level, and the ground is located in the convergence area of wind direction and wind
speed, which is beneficial to trigger and maintain strong convection.
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RN FREEIS (S, Roahid EER SRt PEsm a4y o, BEHRP A A RKE, S @ir AR LR
HRERIHIUR[1]. AR, BEEBNFREIL, E NIRRT OBk Z, Wiy, o5
R AR EZR AT E AP A, 3 AIHaH R FAER[2]. P IE VS B 2 KX F(Derechos) A
A, FFINEFRALAEY, BAWERMHZRN, ZIHETHRRRTER3]. TKARMRSE[4]18 FII
GORE X B R AR RS B A RSN RERE TG T, 45 TR R R PR MRS B sh R
A RRAIE . 78 RSB RS T AW 20 708, PR S VAR B PIRIR AR - JRET
L E L AR EERIIL., SR TSR B AR 1 2R (5] [6] (7]

TR 7 ] BN SR LRI T O TR R RAVKE G A W e e 2 . WFFEaR M, BB es oA
PR, (X2 TP, LR 2 T, WS TR, Riv B I E IR Ai[8]. FERERE
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RZEZH ARG EAF ISR BRI AEE B E1206 R IL AR K E R TR, ZEHRAE
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A B IR 78 S XSS 13 0 Rl 8B P RUEERHARUR A5t i 8 R 2 rh RUBEXS UL R G sl A
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Figure 1. Time sequence diagram of wind direction and wind speed at both ends of airport runway
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Figure 2. Circulation pattern of 500 hPa (a) and 700 hPa (b) at 20:00 (height (blue line: Dagpm), temperature (red line: °C),
the Y in the picture is the location of the airport (the same as below))
2.20 B} 500 hPa (a)1 700 hPa (D)IRRF B E(RE(EL: dagpm). BE(L%: C), Bk RHTUALEATRE))
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SINTBAR S AR T &N, 28 H 14 BF, 850 hPa i fE i AL A AR 2= R L X B, e TR 1
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Figure 3. Pseudo-equivalent potential temperature (unit: °C) of 850 hPa at 20:00 (a), vertical zonal section along 44°N
pseudo-equivalent potential temperature (unit: °C) (b), logarithmic diagram of temperature and pressure at station 51463 (d)
and vertical zonal section along 44°N wind field, temperature (unit: °C) and humidity (unit: %) (d)
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Figure 4. Water vapor flux (unit: x10 g-em “hPa s ') (a) and water vapor flux divergence (b) (unit: x10~ g-cm >hPa s™")

of 700 hPa at 20:00
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Figure 5. Time profile of horizontal divergence (a) (unit: x107° s™') and vertical velocity (b) (unit: 102 ms ™) of airport and
wind field of ground encryption automatic station at 20:00 (c)
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