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Abstract: A warm-sector severe convective event dominated by short-time severe precipitation occurred in
southern Anhui in the early morning of 27 May 2023. The train effect formed by a number of north-south
parallel meso-§ scale short convections resulted in 123. 2 mm sudden local severe precipitation in 100 min.
The numerical simulation of this event was carried out by using WRF-EnKF, a rapid update assimilation

system for meteorological service operation in Anhui Meteorological Observatory. The results show that
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the interaction between large-scale environmental field and mesoscale convective system led to the increase
of horizontal scale and intensification of several short convections. In terms of dynamic action, after the oc-
currence of convection, a meso-y scale cyclonic vortex formed between the short convection and the low-
level jet core, causing the development of eastward convection. Meanwhile, the surface convergence line
formed between the outflow of thunderstorm and the ambient wind triggered new convection in the south
side of the short convections, making the short convections continuously development linearly to the
south. For the environmental conditions, multiple parallel low-level jet cores provided favorable dynamic
and thermal conditions for the development of convection. Inverse secondary circulation in the middle and
upper levels occurred due to the strong development of convections resulted in the significantly enhanced
atmospheric instability on the south side and the development of convections strengthened the deep vertical
wind shear. In addition, the interaction between the convections contributed to the maintenance of the
short convection structure. Parallel convection formed parallel thunderstorm high pressure, and the inter-
action between the outflow of adjacent thunderstorms caused the formation of multiple parallel positive and
negative divergence pairs, thus bringing about multiple parallel zonal-vertical circulations between adjacent

convections in the vertical direction. These were conducive to the maintenance and development of the mul-

tiple short convections.

Key words: warm-sector, low-level jet, outflow of thunderstorm
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Fig. 8

(a, b) Zonal evolution of (a) wind speed (colored) and wind field (barb) along 30. 9°N and (b) divergence

along 31. 0°N at 850 hPa from 03:00 BT to 08:00 BT, (c¢) reflectivity (black contour, unit: dBz), wind speed
(colored) and flow field after filtering (red streamline) at 850 hPa at 04:20 BT, (d) reflectivity
(black contour, unit: dBz) at 04:30 BT and vorticity (colored) at 850 hPa at 04.:20 BT,

(e, f) vertical profile of (e) reflectivity (colored) at 04:30 BT and reflectivity =50 dBz (red contour, unit:

dBz)

and vw at 04:20 BT, and (f) divergence (colored) ,
.. (black contour, unit; K) at 04:20 BT along 117. 5°E simulated by WRF-EnKF on 27 May 2023
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TE B HICRE PPt & R BGR  9 BE K 0 T OE AR R A S EB
PR R DX o L TE 7% el P ) A S XA D e 1 b T
A LRAFTE; 06: 00 CE ), 10 min [ K 8 K F
5 mm YRR S RS AT 3 B XoF U 2H 2 A R R U
Xof o7 b, T %8 5 8 1R 0 DS O O HICRE R 2 M TR
WELBWAYE,

iy TP A AR 5 8 T BRI X AT T 7 R R i
() %2 e XA AT R 7 M 27 H 0500 #8119 55 K %
SFFH 10 min 28 537 (& 11e) 0] DLR AT 1.2
Ay AT 117 7°E #1117, 5°E B 3T, b i 48 % O 1
IR 118°E Bif 3 i A — A vl 5 BE i b 55 dBz
(1 22 Bk R C AETE U A6 W 4% J 0 It 2 LR C
A LRSI Y IEAZ FEHF . 0450 Mo i K3 R ELE 3
(& 11 7R AHAR 1) 77 2 & I Z B FEAH AR T JF
L3 Ao B AR A 0T it ) e O B . R 1
2 BAR C J5 BRI B 2 5 s 4 J . XoF Il T 7 4>

X Dy A Dy o H T X 3 B 0 A X
P RE R AT BT i P RURIM R AR XU i s S AR —
VG 1] R4 F A X 1 A0 RIS 1 e X i AR
Rt B R SR A gl 4y (B 11e) . 1Y 31 0°N [
1 (B 1D ] LA . 04:50 117. 4°E 117. T°E,
118.0°E 2543 il = 45 m B i ik 40 dBz 19 X 3k
FEAEAE 43 I S5 000 2 X 1 F 2 J R C A X
L X AT A 900 hPa & BE DL T #4446 # O A7
FE 55 1T T R U A G L 6 I AT AR Sk A X
RV 7 1) AR ARk G A 22 (R T B T A T R
XA R F 22 4 VAT J 0] It 45 460 1 4 45, 1hi HL
T SR ) VG M0 I AE AR A R R R R
58505500, = 4% 5% it A TG 18 2 0 B 34 2 i [l I8 )
JEE R B RO . pR TR AL I A AI8 JEGT U =2 [ Y B B
BB /) o i LAAH 28 7 %% i R 22 8] B A A R A
A



B — U DX U 2 U K R ) R 2 A

1083

31.

30.

30.

p/hPa

31.

31.

30.

p/hPa

4 3.2
2.8
2.4
1 2.0
1.6
1.2
8 0.8
0.4
0.0
5
116.6 116.9 117.2 117.5 117.8 118.1°E
200
107 s7!
450
300 400
350
300
400 200
150
500 100
50
600 “s0
700 —100
800 —150
900 —200
1000 +—=

30.5 30.8

T e Pl WS 4O iR 5 28 R R B g AP AT Sk s R 1 .

B 10 2023 4E 5 F 27 H (a,c,e) S0 (as o) 41 A I 53R, (o) Hiu T KU OXCBD A0 (R AeD)
WRE-EnKF #4811 (b, d) 5 K256 L), (D e R ST 3R (L0 55 (26 L Bz . dB2) T 1 h 28 FE (B
(£)04:20 JTHFHR H () .04:10 50 dBz DA _F 2§ 3R (4T @ %L, 84 . dB2) Ml vwo Wy 117 4°E (19 36 7 3 1

Ch)HICREE (B2 AR 2 7 W B SR E 2R L B0 KO WY 117, 4°E (9 22 B ) 1

- f -~ N N
v A 20—
Coxprees S0 i e
0 4 /—\.»‘ /ﬁ /_»'\ ‘/ . /J \ﬁ'\
U e Ty, ST 100
/\/\)\ ~ < \ v A
NP v R
46 /Vf ¢ [ = } S 0
6 R s & S R
_—r\/;ﬁ — TE = —100
> . TN . Al
- r ol J N _
,VQI, p=l @ [ , o 200
PR 1A Lo N <
T T T
116.4 116.8 117.2 117.6 118.0°E
200 T
(g
300 +
400 -
500 4
600
700 4
800;’
900 £
1000 +
30.5 30.8 31.1 31.4 31.7 32.0°N
Fig. 10

(a, c, e) Observed (a, ¢) composite reflectivity, (e) surface wind (barb) and divergence (colored),

(b, d) maximum reflectivity (colored), and (f) maximum reflectivity (red contour, unit: dBz) and 1 h pressure

change (colored), (g, h) vertical profile of (g) reflectivity (colored) at 04:20 BT, reflectivity =50 dBz

(red contour, unit: dBz) and vw at 04:10 BT, and (h) divergence (colored) ,
0.. (black contour, unit: K) along 117. 4°E simulated by WRF-EnKF on 27 May 2023
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Fig. 11

(a, b) Observed surface wind (barb), divergence (colored), 10 min pressure change (blue contour, unit; hPa)

and the stations of 10 min precipitation =5 mm (dots), (¢) maximum reflectivity (red contour, unit: dBz)

and 10 min pressure change (colored), (d) maximum reflectivity (red contour, unit: dBz),

surface divergence (colored) and wind (barb), (e) maximum reflectivity (red contour,unit: dBz) at 05:00 BT, surface

divergence (colored) and wind (barb) at 04:50 BT and (f) vertical profile of reflectivity =40 dBz (red contour,

unit; dBz) at 05:00 BT, reflectivity =40 dBz (black contour, unit; dBz), divergence (colored)
and ww at 04:50 BT along 31. 0°N simulated by WRF-EnKF on 27 May 2023
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