B

51% 456 =9 % Vol.51 No. 6
0254 6 H METEOROLOGICAL MONTHLY June 2025

[S%)

TERLL L HU/NE L2025, PTG b X — AR B B A T ST AR it 58 B 7K MCS A 8000 W 43 Hr L) 1. R4, 51(6) :686-699. Zhang C
H, Huang X Y,2025. Analysis of the organization of extreme severe rainfall MCS under a low-level frontogenesis background in

western Hubei Province[ ] ]. Meteor Mon,51(6) :686-699(in Chinese).

BHMMX — R EEEEDS =T B 5 fEK
MCS 2H 22 44 38 53 #r
TR ®AE

RN FOALE RN 430074

R OE: 201844 [ 22 HELE I U KRR B . 5 32 4 U4k 10 9 I8 K v RUEE SO 97 28 48 (MICS) J2 7 2 T 19 B 2 o 3 3%
IV O 0 5 Ak e T DX 3 R I L L 45 G BRGSO ERAS 4B BERLAE L A0 BT T AR O 5 B K MICS 9 41 ZUAR KR AR B DR B
BL o 25 5 22 B« b R AR g 2 TR A AR A 1R 5 55 0 AE IR S H B SRGA R O R R A B AN E R T RAEN. B GE
M WAFRE RIS A R F BRI &AL, U2 BB ARRRZEERHC7F Y 38 38 56 F+ fil & BB AR 36 10 XOF b5
T 1A 8 8B K [l % 0 AL 2 IR £ R TS IO 4k 2 i X B A A XU BT R N B8 1 T D M X 3 & A3 O RO IR . R o iR o K
MCS 20 24k 28 177 45 31 B BRI B [ B < 1L I Ji ok 9 A 11 MICS 52 RS 2R 45 55 5838 52 0 IR S I8 1) R B 5 11 15 4% . 5 7 JR
XA E R XK B = AR A IR P2 R AR 2 BB ST . KR ARV B AR A TR S RS R 2T R
B 25V ) MCS [7] P§ 8 3l , 5 1 DX Jad 8 47 B9 R b ) MCS 5425 3 b S5 5 B K B B s MCS % H 3 5 20 B8 <030 41k 19 30 b
J2 v RUJEE A 1 B 3 5 5 AR U A R 2 AN R T I E MCS 1 21 20K e o L AR 2 D2 8 AR ST Y K TROBE i A 0%
A F i iE MCS s [a] 2 5 . At a8 B 7K 32 28 &k A2 fE MICS & 31 B B A 7 I B9 3 5 I B, KRARRE R Geoikad AIG )2 ok Z 8
A e RUBEE TR e RUBE R R G5 9 TE S i A 2 O R AT i 5o A /KT B P B B I

SRR AR T L BRI K MCS, 2404k, 55 338 , B AR

FESES: P4ass XERARERD: A DOI: 10.7519/j. issn. 1000-0526. 2025. 012301

Analysis of the Organization of Extreme Severe Rainfall MCS Under

a Low-Level Frontogenesis Background in Western Hubei Province
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Abstract: An extreme torrential rain event caused by highly organized severe rainfall mesoscale convection
system (MCS) occurred in Yichang on 22 April 2018. Based on conventional observation data, observation
data from regional automatic weather stations, radar data and ERAS5 reanalysis data, we analyze the organ-
izational characteristics and formation mechanism of extreme severe rainfall MCS. The results are as fol-
lows. This extreme torrential rain event occurred under the background of weak forcing at high level and
weak forcing turning into strong forcing at low level, accompanied by strong frontogenesis. High tempera-
ture, high humidity and extremely unstable atmospheric environment were conducive to the occurrence of

the extreme severe rainfall. The warm and wet easterly air at low level was forced to lift by the C-pattern

* WAALA AR FLE L 4T B (2022CFDI121) |+ [ R4 )R A8 & J % L (CXFZ2025]028) A AL 4 R4 Ja Bl 4% & e 3 4 1 B (2022Z01) 3 )
]
2024 4E 4 A 19 HlkcH; 2025 4F 2 A 27 BB E R
W AEH AR, B IR I R A T TR 19U BRI 5. E-mail : 24366587 @ qq. com
TEIRVEE BN L 23R 0 KA R B H AR F 5. E-mail : 623337001@ qq. com



5 639 AL A - SRV M X — YRR B AR T T R MR R P K MCS 2 AL I 2 #r 687

terrain in the east of Yichang, triggering the severe rainfall echoes in the transition area from mountain to
plain. The warm and wet southeasterly or easterly wind at top of the boundary-layer reverted warm trough
caused the dispersed flocculent convection in the plain area from Yidu to Gongan. The organization of ex-
treme severe rainfall MCS experienced merging stage and vortex stage. Under the influence of weak synop-
tic-scale forcing, MCS in the mountain-to-plain transition area spread to southeast along the low-lying ter-
rain, and merged along three paths with the warm area flocculent echoes from the plain to north. The east-
west MCS formed by the low-level east-west frontal zone and the surface convergence line moved toward
west under the guidance of the middle and low level easterly jet, and continuously merged with the south-
north MCS in the mountain-to-plain transition area peristently, resulting in the heaviest precipitation
stage. The mesoscale cyclonic circulation, composed of MCS cold outflow and ambient airflow, and the la-
tent heat of severe rainfall that heated the middle atmosphere favored the organization, development and
strengthening of vortex MCS. The water vapor energy transport of the low-level warm and wet easterly jet
was beneficial to the long-time maintenance of the vortex MCS. The extreme severe rainfall mainly oc-
curred in the merging stage and the long-time vortex stage of MCS. Synoptic-scale system forcing, low-

level strong frontogenesis, mesoscale topography and positive feedback of mesoscale weather system were

the important causes of the formation for this extreme severe rainfall.

Key words: extreme torrential rain, severe rainfall MCS, organization, weak forcing, frontogenesis
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Fig.1 (a) The 24 h accumulated precipitation
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masses with hourly rainfall intensity beyond
30 mm « h™! overlaid with terrain (colored)
in Yichang Area from 08.00 BT 22
t0 08:00 BT 23 April 2018

FHIE (B Loy s a7t I8 i C7 o B [ml gl A
Befon TR b % LA (B 2a BB D JR) 3t [l 9
SR PEIRF] A5 dBz LA _E a2 1 A 3 R B K /N I
I 40, 1 mm B BUAE TS B ZR TR 1L DX SR Al



5 6 30

AL A - SRV M X — YRR B AR T R T AR R P K MCS 2 2L SN 43 A 689

15 25 35

45 55 65 dBz

15 - 41 B 7R 4% [ P A MCS, 5 BEARIC H 2 5 5 [ a 4 (9o B el i i “ OV P BB 25 s [ { h RGO 1B 3 k.

Bl 2 2018 4F 4 3 22 H (a) 3 KK 81 fil J& Al (b~ D MCS & & & B B R 41 & S R L+

Fig. 2 Radar composite reflectivity factor for (a) initiation stage of severe rainfall echo,

and (b—1{) development and combination stage of severe rainfall MCS on 22 April 2018
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