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Abstract

Typhoon “Dusu Rei,” the strongest typhoon to make landfall in China this year, brought torrential
rains and heavy downpours along its northward path. On July 30, 2023, a significant thunderstorm
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event occurred at Yinchuan Hedong International Airport. This paper analyzes the atmospheric
circulation pattern, moisture transport, vertical motion, satellite cloud imagery, and other data to
conclude that the peripheral eastward flow of “Dusu Rei” transported a substantial amount of
moisture to the region. Simultaneously, the interaction between the strong cold and moist air
moving westward and the warm surface air created unstable boundary conditions, providing the
dynamic conditions for thunderstorm occurrence. It was also found that this thunderstorm event
moved from west to east, generating gust fronts during this process, which brought low-level wind
shear to the airport.
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Table 1. Thunderstorm weather process on July 30, 2023
#* 1.7 A 30 HERXRSIE

) REUK
16:00 X
17:00 /LE CB &

DOI: 10.12677/0jns.2023.115098 819 FIAA R


https://doi.org/10.12677/ojns.2023.115098
http://creativecommons.org/licenses/by/4.0/

s

Continued
17:22 &
18:00 ER
18:50 SRR A

2.

ORISR IR ALHE S SR FUIN TR (LG =2 o M SE AR 25 kL) S 2235 857 Bk 77 s BRI
RS Tk 410 (European Centre for Medium-Range Weather Forecasts, LA f&i#k ECMWEF) & 73 B3 K
BTN = s AR 2R [ B 137 B 2000 5 40 KGR B s 2840 PR 4t TR = K.

3. FERGR
3.1 REEEDH

2023 4£ 7 H 30 H 08 It} 500 hpa 25 2t (K 1) Erf LLE $, 08 BHEE Aoz Tl rg s Ak 1l vs
L, PORIHEMAESNE . RNREE AR, AR AR SR — B E X, 7
HOIX AbSFREA A, HPEEA R R A YA, AL MR RN U S AR R A R A
FEALEE VA, FEARILALEER R R, B CFLIRDY” Jb BRE . 700 hpa s SR EI(E 2)
by RO RIS TR b, PR S HIX, RIS RIS, AR R R SRR SR,
SR 18 m/s, TERGHE R fmFE A, [FIEE R0 VG e SRR R IR B, K S B SR I 2% 2R
PRIEAWT [ LT, AR TR E SR KR %A . BT AL R v R BELRS — 5 TS K YRR A b b X M
I, SFEUEIL R PR RE RS [ . RPN R R — 7 T R AL 30 i 25 < — i Wl T B
ik ENEHIX, AEREKVR M PEE, TR AR T AR A MR RN AR E RS R T XA
HPEAH, T E X A AP . 850 hpa HIH AL # (K] 3)5 700 hpa fIRARAHE, iR A b 2 LA RS
&~ -

2023 4 7 A 30 H pyth i B (] 4) FoT BUE 2R E AR TR SRS, AR A OAL T S R IX . [Fl
FEARACHL XA B TG 80, e P 350 1) a4 SO Bt S X T B PG L X, = B b X A 1 R s e
ACHEMAY, FIRLRRIR “S” B, W WAL RE R, S “RLIRY” BESE TR IR X, db
SZARACTT I RS, AR IEHL X 0 AR BB R, SRR IR “S” A,

100°E 110°E 120°E
== 557 R 3

Figure 1. 500 hPa Height and Temperature Field at 08:00 on July 30, 2023
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Figure 2. 700 hPa Height and Temperature Field at 08:00 on July 30, 2023
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Figure 3. 700 hPa Height and Temperature Field at 08:00 on July 30, 2023
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Figure 4. Ground Situation at 08:00 on July 30, 2023
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Figure 5. Radiosonde observation in Yinchuan Area at 08:00 on July 30, 2023
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Figure 6. Forecast of 700 hPa Wind Field, Temperature, and Relative Humidity at 14:00 on July 30, 2023
(Initial Field Time: July 30, 2023, 08:00)
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Figure 7. Forecast of 700 hPa Specific Humidity at 11:00, 14:00, and 17:00 on July 30, 2023 (Initial
Field Time: July 30, 2023, 08:00)
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Figure 8. Forecast of 500 hPa Vertical Velocity at 11:00, 14:00, and 17:00 on July 30, 2023 (Initial Field Time: July 30,
2023, 08:00)
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Figure 9. Geostationary satellite visible light cloud image on July 30, 2023
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Figure 10. Doppler weather radar image on July 30, 2023
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Figure 11. Variation of runway wind speed from automatic observation system (Horizontal Axis Unit:
m/s, Vertical Axis: Time)
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Figure 12. Variation of temperature and relative humidity on runway 03 from automatic observation
system (Left Horizontal Axis Unit: *C, Right Horizontal Axis Unit: %, Vertical Axis: Time)
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