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Abstract

Using conventional observation data, NCEP/FNL reanalysis data, Doppler radar data, etc., an analy-
sis was conducted on the thunderstorm weather in Xiamen on August 16, 2023. The results showed
that the thunderstorm occurred in the northwest airflow behind the cold vortex, and the high and
low altitude temperature differential advection strengthened the unstable stratification. Under
high CAPE values and weak vertical wind shear of 0~6 km, a pulse storm was formed in the collision
area between the gust front and the sea breeze front, with typical characteristics of explosive strong
convection. The newly triggered convection develops and strengthens along the sea breeze front
from northeast to southwest, bringing large-scale and long-term heavy precipitation weather to the
southern Fujian region. Through the analysis of this thunderstorm case, it can be seen that forecast-
ers in coastal areas can strengthen monitoring of the movement and evolution of ground conver-
gence lines, which can, to some extent, predict in advance the collision of multiple convergence lines
triggering new convection, and thus make forecast decisions for such severe convective weather in
advance.
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Figure 1. Xiamen radar location
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Figure 2. Cumulative precipitation distribution (in mm) during two convective processes on
August 16th (a) from 14:00 to 17:00 and (b) from 18:00 to 21:00
2. “08.16” A ItRITFE(a) 14:00~17:00. (b) 18:00~21:00 EitFE7K 43 %5 (B L : mm)

DOI: 10.12677/ccrl.2024.135146 1314 AR TR


https://doi.org/10.12677/ccrl.2024.135146

S22 YOWH AL R R4 N 8 Aok BLRERZN, 8 16 H 18:00~21:00, JE [ IHLIZ(IX 2 ) ZSAM) £ [% 3
R, Xt JE W BIEE BB, 4 R IEEOTT 15 vk, B 81 2Rk, TR 123 ZEk (5 24 H IR
24.36%, HAEELR 1 /ML R 52 B4Rk, SEiR 2 /ML L 24 B29K); 24K 4 6:00~10:00 FiEEIEH FR A
85.71% (L JE [ IHLIA 37K 1), Gt /F a2 A TR Y, 00:01~24:00 MiEiE " # N FH] 57.14%. H T2 2
PRI R R A i RGE /N, R, MR TR, TR RS s, T OBE RN 2 Ut
MRS 5 WG IR RS . AT TR S AT 2 A AR

4, IFREREIRER D
41 FRE=

JE I THE X 55725 200 hPa AbTE FG W =y B R AR, w30 25 T AR & AR 3(a)). 500 hPa BRI KR
A DO — R TEERIN R, SRR B0 DU /R AR M e R d6 EAR T & XUk i
ORI AR, RIONZRACA T, HmailA e msz 5, EI147E 588 dagpm ZefzhiliiH, H
s AR AL PEIE K& 3(b)). 700 hPa Ab7E AR AL fa S PE AL < H, {2 850 hPa RIS FU R X, H it
eI R, K2 S 155 3(d)). 400 hPa 1 850 hPa i & “F i 43 41 (2023.08.16 08 i
~2023.08.15 08 I}) k7, Taaoo heay B [ THBIX ¥4 Fi(—1.5°C), Taaeso neay/E [ THIIX A 5508 Fim (4 3(c). &
3(d)), EL:Z HAERIEmLL, KAGE—EMR, SN EA TENIEEMER YR KRESB T A RE.
CEERIEHE A, “8.16”7 XHinid AR IR SRR IKZ G, MG IR 2 B T 2
S5 MRS .

200 hPa_hgt-fnl_20230816_00_00 UTC

S S
et Wy

1254
S

40 50 60 70 80 90 100 110 120 130 140 150°E

DOI: 10.12677/ccrl.2024.135146 1315 SR TR


https://doi.org/10.12677/ccrl.2024.135146

400 hPa_DeltaTemp

100 110 120 130 140°E

(d)

Figure 3. On August 16, 2023 at 08:00, the distribution of high-altitude potential height (contour line, black, unit: dagpm),
wind field (wind plume), relative humidity (shaded, unit:%): (a) 200 hPa, (b) 500 hPa, and AT24 temperature advection
(contour line, red: warm advection, blue: cold advection, black: 0 change, unit: °C): (c) 400 hPa, (d) 850 hPa
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Figure 4. T-InP sounding map of Xiamen Station at 08:00 on August 16, 2023 (green, red, and black solid lines
represent dew point, state, and stratification curves, respectively)
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Table 1. Distribution of sounding map parameters
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Figure 5. Time series chart of 0.5° elevation PPI triggered by collision between gust front and sea
breeze front for convective process (unit: dBz)
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Figure 6. Time series diagram of vertical profile of convective process triggered by collision be-
tween gust front and sea breeze front (unit: dBz). (a) 17:26; (b) 17:42; (c) 17:53; (d) 18:14
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17:42; (c) 17:53; (d) 18:14
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