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Abstract

Using FNL reanalysis data (1° x 1°, every 6 hours) from NECP and automatic observation data from
Shanghai Meteorological Services, a strong convective weather process in Shanghai on Apr. 13th,
2022 is diagnostically analyzed. The results show that this strong convective weather process is
mainly caused by the formation and development of Jianghuai cyclone in spring. In 850 hPa,
Jianghuai cyclone is formed, cold and warm air are converged in the area where the cyclone and
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FIEX 45

shear line pass, by which strong convective weather is triggered. There is a large region of fast
vertical ascent motion in the vertical velocity field of 700 hPa, which corresponds to the strong
development of convective cloud system. Two water vapor conveyor belts are formed on Shanghai
in 925 hPa, and the large water vapor flux area is close to estuary of the Yangtze River. In terms of
unstable conditions, there are unstable layers of dry-and-cold upper layer and warm-and-humid
lower layer above Shanghai. In addition, the vertical wind shear of the middle and low layers is
large and the height of the 0°C layer is 3.5 km, which is conducive to the development of heavy
precipitation. The level of strong specific humidity is lower on the vertical specific humidity field,
which indicates that this convective weather process is dominated by dynamic conditions and un-
stable conditions.
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Figure 1. Potential height field of 200 hPa at 14:00 on April 13, 2022 (unit: dagpm)
& 1.2022 ££ 4 B 13 B 14 B 200 hPa I B S EFH(ELL: dagpm)
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Figure 2. Potential height field of 500 hPa (a: 08:00 on April 12, 2022; b: 14:00 on April 13, 2022, unit: dagpm)
2.500 hPa (U= EHi(a: 12 H 08 BF; b: 13 B 14 Ff, #4i: dagpm)
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Figure 3. Potential height field at 14:00 on April 13,2022 (a: 700 hPa; b: 850 hPa, unit: dagpm)
& 3.2022 £ 4 B 13 B 14 BH{IEEEH(a: 700 hPa; b: 850 hPa, H{iI: dagpm)
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Figure 4. Sea level pressure field (unit: hPa) and function of frontogenesis (colored) on April 13, 2022 (a: 08:00; b: 14:00)
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Figure 5. Vertical velocity field of 700 hPa (a, colored, unit: Pas ") at 08:00 on April 13, 2022 and divergence field of 850
hPa at 14:00 on April 13, 2022 (b, isoline, unit: 107%s™")

5.2022 #£ 4 B 13 H 08 B 700 hPa BEHIRE j(a: EE, BAL: Pas )& 4 B 13 H 14 B 850 hPa BUEA(b: F{&E
%, B 10°%s7)

3.3. KRFKH

IKIRRETE R K I B A St 22—, KRR IR B FU it A2 52 il B /K S FE I LR 22, I DAAE Bk R A 5
R, KEFGEHEMES B —[13]. 4 A 13 H 08 B 6(2)), XHRZEZE REBUE H % KK
WL, — SRR EINRLVE R R I AKVRIR P R R A B IR E AR L VLR — 2SR S AR P K
ST I I i 2R B AR A i 2 R UL T R, AR B I KB 0 SR TR AR AR R DA SR
13 H 14 B (|8 6(b)), AKEGEFH—DHRE, KAERRNEXFEEDKILHED, B85 e R, WEE
AU BB S B BT, KRB RN

DOI: 10.12677/ccrl.2023.125092 900 SR AR


https://doi.org/10.12677/ccrl.2023.125092

FIEK &

45N 45N

40N}~ 40N

35N] 2 Z» < 35N
0 0
-20 -20
-40 -40

30N - 6o 30N s
-80 -80

e -100 -100
25N + < » » g 25N
20N ¢ o v 20Nt » ~» o«
100E 1056 110E 115 120E 1256 130E 135E 100E 1056 110 115 120 125 130E 135E

Figure 6. Water vapor flux field of 925 hPa (wind vector) and water vapor flux divergence field (colored) on April 13, 2022
(a: 08:00; b: 14:00)
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Figure 7. Profile of specific humidity (colored, unit: g-’kg ") and divergence field (isoline) along 121.32°E on April 13, 2022
(a: 08:00; b: 14:00)
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Figure 8. T-logp of Baoshan basic weather station, Shanghai at 08:00 on April 13, 2022
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