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Abstract: The two extreme torrential rain, in the warm area before the cold front on 7 May 2018 and the
South China monsoon trough torrential rain without cold air on 29 August 2018, were generated in the
coastal linear mesoscale convective system (MCS) in Guangdong and Southern Fujian. After comparative
analysis of the environmental background and the characteristics of the convective system, the main con-
clusions are presented as follows. In both cases, there were obvious 850 hPa and 925 hPa low-level jets.
During the torrential rain on 7 May, the middle and lower troposphere had obvious unstable conditions.
The significant baroclinic atmosphere, relatively high CAPE value, medium to strong 0—6 km deep verti-
cal wind shear and the obvious dry layer in the middle troposphere were conducive to heavy rainfall and
thunderstorm. On 29 August, the conditions were only weak instability, quasi-barotropic atmosphere,
higher melting layer height, relatively low CAPE value, weaker 0—6 km deep vertical wind shear and high
relative humidity across vertical layers, which were very conducive to heavy rainfall rather than thunder-
storm gale. The mean winds in storm bearing layer of the two processes were both from the southwest,
and the advection in the former was much stronger than that in the latter. The heavy rain in Xiamen and its
surrounding Southern Fujian area was caused by backward propagation, which caused a number of strong
convective rain masses to move over the same area and forming heavy rain. The backward propagation on 7
May was caused by the gust front of one convective rain mass meeting with the horizontal convective roll
behind another convective rain mass, triggering a new convection. The new convection came from the
land. In the case on 29 August, the warm and humid air flow in the lower layer met the gust front behind
the mature convective rain mass, triggering a new convection. The new convection was located at sea and
continued to move onto the land. Both the ice-phase process and the warm cloud process played a strong
role in the convective system on 7 May, while the convective system warm cloud precipitation dominated
on 29 August. During the two torrential rains., the meso-y scale vortex formed near the gust front in the
front of the cold pool of the convective system, and combined with the convergence and upward motion of
the gust front, produced a positive vertical helicity, which was beneficial to the maintenance of the convec-
tive system. The low-level jet, through its transport of water vapor and heat, interaction with topography
and cold pools of the convective system, played an important role in the maintenance of the coastal linear
MCS.

Key words: cold front warm sector torrential rain, monsoon trough torrential rain, comparative analysis,

environmental background, convective system structure and evolution
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Distribution of rainfall in Fujian Province from 20:00 BT 6 to 20:00 BT 7 May 2018 (a) and
from 20:00 BT 28 to 20:00 BT 29 August 2018 (b);

the topography (shaded) of Southern Fujian and

the location of Xiamen Sci-Tech Middle School Station, Meihailing Station. Xiamen Single-Polarization Radar,

Dual-Polarization Radar and Quanzhou Single-Polarization Radar (¢), time series of hourly rainfall
from 0800 BT to 20:00 BT at Xiamen Sci-Tech Middle School Station on
7 May 2018 and Meihailing Station on 29 August 2018 (d)
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Fig. 2 The 500 hPa (a, b) and 850 hPa (¢, d) weather map with radar CR mosaic
at 08:00 BT 7 May (a, ¢) and at 08:00 BT 29 August (b, d) 2018

(black solid line; contour line, unit; dagpm; red dotted line: isotherm line, unit: °C; brown solid line; trough line; red solid line;

shear line)
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0~6 km K& HEZ/(m-s 1) 22,07 18,02 10,02 16.6 12.02
850 hPa K [a] X # /(m » s~ 1) SWW14,SES14 SWW19,SWS16 SWWI16,SWW12 SWW12,SWW12 SW12,SW12
925 hPa K [a] X /(m » s~ 1) SWW6,SES8 SW12,SWS12 SW12,SW10 SW12,SW10 SW10,SW14
Fil AL )2 5 B/ kem 4.4.4.7 4.5,5.0 4.8,4.9 4.8,5.0 4.5,4.9
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Fig.5 Quanzhou SA radar 0. 5° elevation reflectivity images at 10:50 BT (a),

12:24 BT (b),12:45 BT (¢),13:06 BT (d) and 0. 5° elevation radial velocity
images at 10:50 BT (e), 13:06 BT (f) 7 May 2018

(Black box marks Xiamen Area, black curve marks the low-level convergence shear line and the small circle indicates

the meso-y vortex, black straight line represents the location of the cross-section in Fig. 5d, the same below)
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Fig. 6 FY-2G high resolution visible light cloud at 11:00 BT 7 May (a) and at 09:00 BT 29 August (b) 2018
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Fig. 7 Quanzhou SA radar 0. 5° elevation reflectivity images at 09:17 BT (a),
09:49 BT (b), 10:20 BT (c) and 0. 5° elevation radial velocity image
at 10:20 BT (d) 29 August 2018

(In Fig. 7a, black straight line represents the location of the cross-section)

Date mﬁll‘-llf Date: 2018 08 29
Time: 33 Time: 09:17:59

B8 201845 H 7 H 13:06(a) 1 8 F 29 H 09:17(b) 5 M & ik 45l
WY& 1B Sd RIIE 7a r 68 LR T 4800 B S e Al ) I
Fig. 8 Vertical cross-section of Quanzhou radar reflectivity at 13:06 BT 7 May (a) and
09:17 BT 29 August (b) 2018 along the black straight line shown in Fig. 5d and Fig. 7a

FE UL B UK AR S RS 20 F B S 57 ke, 1 1 I 2 2 T 2 0 AL 2
T 7 SR T B AL 2 R B L T RS AYBITE 4.5 ke 1 5.0 km 245
B 25 W R L 8 o 0 — 2 T O T e 3 ‘
2 3 _'l'_n_.\;}zl:l:. UJIL sé N
M. 5 H 7 HX R ASM KL 8 A 29 H fec XX R AR 1 A
R .40 dBz DL E Rk R F 9~10 km.8 H WA IR K 2% W 3 B2 #1850 hPa 1 925 hPa #f {77



%5

B0 A A AR T Y BRI IR X

02 XU R 2 TR PR B8 75 555 00 I AR AR AT

25 el

K=&, KA 20 A% 4 5 CAPE F42 it /K IR
PER , T 4E R B2 R 22 . KA A 5t F 7= 4 X 3
R F TR B R ok MCS 1 T R R 4 435 [ B i )
HEEEH.

5H 7 H KA 2B PR AR E B
filk % T VU R AR b E ) SRR R 4L R &R
B 1) B (0¥t LB I 5 T O B O ) O e XU S B B
FIUTIELRIR MCS S 805 A 7 H [ R RBP4

8 A 29 H7E Mg KA M ISR T, 76 4 £ 5 &6
T 1L DX g T A X S 2 A T B Rtk MCSL 7E AR
B EE KU RAE FH T A R T ) P4 RS Y ) A% 4
R EE S ARG . R BRSSO A X R R
— LB L KU A R i 2R MCS (1 447 .

PR AR . & A 7K PRORT B IR 25 2 D 8 3
RGBT X, — 5B BRI R AL
TR X s R B K B R SE D 787K TR 5 (IR 2 B ]
LI 5 R 6 U T #E CAPE i B A% i 4% 2 18 B i
SRR, T {879 CAPE T AE F0 4 35, ik 10 {5 45 %F
RGN BT DAAESRE 0 AT DARESE s 6 T R
2R UURIIE B Tt 15 25 S0 485 7 I8 0 A< i )
YA MR U A DXV 4 T ik % B A X S o8 A5 7 A o
Rak 7K R 6T 0 2R 8 AN T A BT A O 2 AT A R
{745 X I 28 G0 4 4 IR R 22

INJE T H 22 3l X6 4% 5 1k (24. 557N 118, 32°E)

% 6 min 4 XU B B 9) WL, B TR K 22 TR 3
B AP 25 XL Ik 20 BH 4

5H 7T HM XM EKE DA 1114 B
(B 1) . 78K HE B K ZH . ) g W i b 25 — H A
23 A0k AE 4, 925 hPa 1 850 hPa X4 53k 12 m
s 'MI16 me s L E(E 9a),07—11 B Ik %S &
BT ,925 hPa [ 850 hPa%% hin i . f K KUk 43
MiE20m s '"f 24 mes 1,08:30—09.30 HiJH],
850 hPa XU# A Frys 55 , 925 hPa X G# — 8 # 850 hPa
JRUE 5 17 B 5 7K FF 4R J5 . 850 hPa XU A Ik 925 hPa
e R AHREIRBEA 925 hPa k. 8 H 29 HI =
KA SR [ K 7E 08— 11 B Eb I B (& 1. 55 H
7T HHBAR RS AWAE 29 H 03 B J5 A & i i
S, FEOK Z R 925 hPa X — E . 850 hPa K
(E 9b) ,05—06 i}, 850 hPa [ 925 hPa e hnss ., {H
925 hPa X ik 20 m « s~ ' 45 1 850 hPa JxXl
S0 SRl ) O ) I = U BT = R /N 5 I
850 hPa KU ZI . 925 hPa A, Wi vk ok R o B4 /K
KAEZH R 2 WA RZAME R L, W H
925 hPa Fl 850 hPa J i #5A Jik 55 3 5 58 B Wk 2 ¢
fE . 3X Al fE S 925 hPa fil 850 hPa Wi 2 0] & 4 T 3
S SUIE

%z 20m Bk s i 7= A 5 KA A2 i Tk 2
Ph K55 R e 0 AH BAE R A O AH LR 40 T A g

_ 214 A

= 220~ 1\
‘wlS’ N % /\’-\,ll 1!

W
N e~ Vo ey
'

= 925 hPa
== 850 hPa

00 02 04 06 08

10 12 16 20

[l /BT

—— 925 hPa
== 850 hPa

00 02 04 06 08

10 12 16 20

[l /BT

B9 20184E5H 7 HM 8 A 29 H (b)JE 7% 5 00—20 B 1Y
925 hPa,850 hPa Rk B ik 4 KUE 7 6 min B} 7 &
Fig. 9 The 6 min series of wind speed at 925 hPa and 850 hPa wind profiling radar during

00:00—20:00 BT on 7 May (a) and 29 August (b) 2018 at Xiang’an Station of Xiamen
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