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Abstract

Based on the FNL reanalysis data provided by NCEP, the synoptic causes of the strong thunders-
torm precipitation weather process at Nanchang Changbei Airport from November 27 to 28, 2022
were diagnosed and analyzed. The results show that the trough line in the middle and upper levels
and the ground frontal system are the main influencing weather systems of the strong continuous
thunderstorm at Nanchang Changbei Airport. When severe thunderstorm precipitation occurs,
Changbei Airport is rich in water vapor and is in an environmental field of high energy and high
humidity, with unstable energy accumulation. In the low-level convergence of Changbei Airport
area, the suction effect caused by high-altitude divergence is conducive to the strengthening and
maintenance of vertical ascending motion, which provides a more favorable dynamic condition for
the occurrence and development of rainstorm. At the same time, the dry and cold air and warm
and humid air flow converge over the Changbei Airport, and the deeper inversion layer increases
the temperature gradient over the Changbei Airport, thus strengthening the accumulation of wa-
ter vapor in the rainstorm area, which provides favorable thermal conditions for the occurrence
and development of rainstorm in the Changbei Airport area of Nanchang City. There is a deep un-
stable stratification over Changbei Airport, which is conducive to the occurrence and development
of strong convective weather processes.
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Figure 1. Geopotential height field, temperature field and wind field at 500 hPa at (a) 20:00 on 26™; (b) 08:00 on 27™; (c) 20:00
on 27" (d) 20:00 on 28"; November, 2022 (geopotential height field unit: dagpm, wind field unit: m/s, temperature field unit: °C)
1.2022 £ 11 A(a) 26 H 20 B; (b) 27 H 08 B; (c) 27 H 20 Bf; (d) 28 H 20 B 500 hPa (U B &= E 15, KIALIKIE
B EEERRNA: 10gpm, RIHLEL: mis, BEHBMN: C)
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Figure 2. Geopotential height field, temperature field and wind field at 700 hPa at () 20:00 on 26™; (b) 08:00 on 27"; (c) 08:00
on 28"™; (d) 20:00 on 28"; November, 2022 (geopotential height field unit: dagpm, wind field unit: m/s, temperature field unit: °C)

2.2022 % 11 A(a) 26 H 20 BF; (b) 27 B 20 BF; (c) 28 H 08 BF; (d) 28 H 20 B 700 hPa i85 E 1%, KIAUKIE
ER(NESEREM: dagpm, RIFERA: mis, BEHEA: °C)
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Figure 3. Sea level pressure field at at (a) 20:00 on 26"; (b) 08:00 on 27™; (c) 20:00 on 27"; (d) 20:00 on 28"; November,
2022 (unit: hPa)
3.2022 £ 11 A(a) 26 H 20 At; (b) 27 B 08 Bt; () 27 H 20 AY; (d) 28 H 08 FtthE S EIAH(SEIHENAL: hPa)
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Fi%ure 4. Water vapor flux divergence field (shaded, unit: 10~ ® kg/m?-s) and wind field(unit: m/s) at 850 hPa at (a) 20:00 on
26"; (b) 08:00 on 27™; (c) 08:00 on 28"; (d) 20:00 on 28™; November, 2022 (“ " is the location of Nanchang City)
4.2022 £ 11 H(a) 26 B 20 Bt; (b) 27 B 08 B; (c) 28 B 08 Bt; (d) 28 H 20 B; 850 hPa ZK;RBEE(EE, £
fir: 10 S kg/m*s)A R RIFH(BAL: mis, “-" HEETHE)

DOI: 10.12677/ccrl.2023.123049 476 AAEARAIIT 7T


https://doi.org/10.12677/ccrl.2023.123049

FWE, FHEIE

AR EAGIRE I B, AKIRAR S IS RRECN B, R IR ARSI AR AR KA, A AL
T 850 hPa |-y K Z)AZ A ) T3 it R R E K FE .
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AR BBk = [3] o AEBRRY AR, TLPOMIX R ani, il m i S EUL = SR E. s 7 /T, oR
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Fi%ure 5. Total atmospheric precipitable water field (shaded, unit: kg/m?) at (a) 08:00 on 27™; (b) 20:00 on 27"; (c) 08:00 on
28™: (d) 20:00 on 28™; November, 2022 (“-” is the location of Nanchang City)
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Figure 6. Profile of omega field (isoline, unit: Pa/s) and divergence field (color filling, unit: 07° s™%) from 20:00 on 26" to
08:00 on 29" on November, 2022, along Changbei airport
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Figure 7. Profile of pseudoequivalent potential temperature field (unit: K) from 20:00 on 26" to 08:00 on 29™ on November,
2022, along Changbei airport
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Figure 8. Profile of temperature advection field (unit: 107°C-s™) from 20:00 on 26™ to 08:00 on 29" on November, 2022,
along Changbei airport
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Figure 9. T-Inp Sounding field at Nanchang station at (a) 08:00 on 27™; (b) 08:00 on 28™; (c) 20:00 on 28" November, 2022
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