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Analysis on Causes and Forecasts of the Torrential Rainfall with
Different Features over South China During 19 to 20 May 2015

KONG Qi LIN Jian

National Meteorological Centre, Beijing 100081

Abstract: Using conventional observations, automatic meteorological observation data, NCEP 1°X1° rean-
alysis data and the data from the satellite and Doppler weather radar, the torrential rainfall event that oc-
curred over South China from 19 to 20 May 2015 was analyzed regarding the synoptic conditions, vertical
structure and mesoscale convective activities. The results show that the three rainfall centers during this
rainfall process were caused by three different mesoscale convective systems respectively. Firstly, the
heavy rainfall over the north of Guangxi was caused by the meso-a-scale vortex and shear line in the low
level with the obvious frontogenesis and intense uplift. The mesoscale linear convection located behind the
cold front lined more intensely, causing the rainfall to maintain a longer time with more total precipitation.
The global model shows a good prediction. Secondly, the heavy rainfall over the central and northern
Guangdong was triggered by the weak cold air in the boundary layer. The mesoscale linear convection
moved southward because of the new-born cells in the warm and wet areas in the south. The linear struc-
ture was less intense and moved rapidly, so the total precipitation was less than that in the north of Guan-

gxi, but the local rainfall was more intense. The mesoscale convergence line in the boundary layer and the
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meso-y-scale convective systems played an important role. The mesoscale model can reflect the mesoscale

process to some extent, but has more difficulties to forecast it. Thirdly, heavy rainfall over the southeast

of Guangdong in the warm sector was triggered by the land and sea topographic uplift, persisting for a long

time due to the combination with the MCS-B later. The forecast capability of the model is limited. There-

fore, the numerical model has different forecasting capabilities according to the different characteristics of

the torrential rainfall. Understanding of the characteristics of the heavy rainfall, some corrections can be

achieved by subjective forecasting.

Key words: torrential rainfall, vortex and shear line, mesoscale convective system, warm-sector convection

5 H

A—6 H B4 75 2= XU AR, A R b KRR L
PUTE T B B — B TR E R R L —.
G IS TR B o A ik 9 O T e 1 43 ) 2
T U I B R IR T X 4 g 2 UL I 5
Bk A R AL BN (PR 5, 198051996 3 FRELFN
XU 200032004 5 J& 75 525, 2003) , 4y B 0 ERA
ol A F A T ok R AR AL AR (RE 4035, 1999 AR R
AE,2006) o AR X HE RE R TR O R 0 K VR B %
Bl 1 RO IR G5 R RRAE LA S IR DX TR A 5 T AR AT T
R TR 23 Hr FIE 5 R AAE 45 L 2004 5 fi] 37 T 45
2009320105 B gEH 4, 2009 {1 7 %5 ,2011),

A 1 T4 52 e LA B2 0 48 1 2% W9 1Y b RUBE R ik
WEIE I 4 P 2 TR AE A AN R RJE RS 5T
ZRIERTIRZGMEAEHR Y. er 20—l
Z A AHAR AR T I RUBE X I AR 48 1 A T RUBE R R
RGEAW KA A ISR R W E N RS
(655 ,2003;2004;2012; ZEd H] 45, 20085 5K A%
FAF,2009) , Bl A TR B R iR AF AR H LI B R
I FH 48 2 TR P /N RUBE I R e T 1 & i TR
AR FEAE 1 43 A B 98 AR Ao AH gk O R OB i A 5
2007 3 h75 5 5%, 2009 ; % g =2 FOVEBL L 2014) . Fh
AR EE(200052002) 73BT 1994 4F 6 H Ae R 5%
Rt AR Ul AR 2k b ROBE XTI R 58, & B[R] — 1)
AR b PG BRI AR B i) v RUBE it R G Y K AR R e
P e Honm FE AN TA] . 52506 5 (2004) BIF 58 & B XoF
FRANKG GE R RE A 2% 1 A0 oh RUBE N3t 8 40 & A K e 1Y)
— A E LR KB EURI AR (2009) X A2 e AT TR
JOY B TR0 UL R 8 TR DX N R GE AT T X LU AIE A
2 T e RUBE X A 2R 8 R ISU SR I B 1) X Y 45 ) A
AR X BRI R AR BRI TR AR i R A
TS S0 [ I X 8 T AR S R L R R I DX T AR

B BWAER . BRiBRCHIEL L THEHE 2%
T 18~ 3 AT DA B B8 F 9 o AHL o RUJE R G2 1 fih
B A BAE AR & 2 44 A A B R [ ) R B8 L
PR b 552 o T 41 A v s ol 45 A 0 o R X i &R
G Je A R R AR L R I IXO 37 4 R 2R G 1 T
R B A 25 5 PR U T 1) TR s R A 2

2 IR e A Al A JE A B AR £ D KV R R
AU R [F Z W, 2015 4F 5 19—20 H &R & it
M R S B — R R B R RN RS R, A
WAL 2T R AR 2 ROE RS BAE R a5 . 0%
B RGN R R 3 [ TN A I DX o G HR /I R
JIE X A PR SR A R . TG A (AR A 2 T U A
XF AR v A S 1 i AR T T A AT A K s .
T . A SCOR A 2R LT L = s R A B
Sl WL %5 4 2L K NCEP 1° X 1°3% 6 h (% 543 #7 %%
B 255 2238 )8 1 D RN AL BERE 4T E A A
T 2015 4E 5 H 19—20 H A& EE 5 1 72 b oA [ o
Z TN XTI B R AT Bt 3 T4 A R AR K T B A R
T 0 v RUBE X 3 2R Gt T Sh AR AR L I DA T AR EE o A
WP R A v S ] P G T 9 4 S I gl e ke
A AT T I — 4 1 3 B 8 R R K TR
T — o] A TR A 4 L

IR PR R

2015 4 5 H 19—20 H AR5 . VLR w36 A1 53
H R S A5 ML B — R R 3 R W L R b R B R R R
WA, 3 AR R L A AL T TP AL G X 1)
JUARPACE (R DX 2) A1) 2R AR A U v (R IX 3) 5 19
H 20 BFZ 20 H 20 Bf 24 h FEW & (B DAL, 3 4>
MXE A RBEW R, FEWRSEMN 19 BTG,
T SETE 5N P AT b L 19 H 7K [R] R AR Y
SR SR VR TR 32 T 1] 7R A 7 I B8 S 2 M R AR L)
PUALER. WAL, 19 H A BIIFAG . ) VG e A X A



794 A

% 843 %

G BCRA 5 A T 1) AR AU T 10 A2 Bl 2 P AR B R B AR
ACHR I A I A M T AR S ) i T T g RS
I 38 W 5 7 T T T8 J) 1 5 R K 5 O 1 5

SR 3 AT X R I 4 SR B R B T
Fird o BT P AL A KRR o B N (] 22) s e g2 h
F1% 3 T A W DX A6 R /NI T R K 31 40 mm, Y JE 20
H 0210 I i 35 {0 D) A8 28 1) 4K B 4% sl i e o &%
GEVE R R L /NI RT3 29 O 20 mm . W R BEAE 20 H
07 I+ /NI T 35 58 45. 6 mm 1] B PEALES (R IX 1D
WeE I B8 88 5 R EL AR 2 I (] A5G o T AR R A T e R
MO =W I VA RV N | S S PR B N | s
W BN 20 B 02—12 WL B WS T K 68 o
([ 2b) - 29/ I FR 58 24 9 10 mms 55 K AR o
W (B Y BRLTE 20 H 04 W, /NI FTSE Oy 27.9 mm, 7
AR R BT A i B 5 T CTRT 200 o 315 2 Ik ) 6 EL /) B
SR IR E T 63 o, A7 BT I A8 68 Q0 J5 . 36 T )
(B U ] b e b i )5 20 5 h G BUAE 20 H B4
LOME) s AT L™ 4 rh b 0 R 1X2) e T 08 % 3t 4k 5

80
(a)
70

"] HHNHHH I

14 20 02 08 14 20 02 08
19H 20H ‘ 21H
fif ] /BT

(c)

il e
14 20 02 08 14 20 02 08
191 20H 21H
fit il /BT

B3, J b T 5K R S I R AR X 808 . 62 T T AR AR
T S T VA T 3 R B TR (L 2D s BA 20 B 00 By — B
Frel 3] 20 B 19 BF FEEEAT MR K. SRR FEAE
FrfE 20 H 05—14 B, WE{E H B/ M. A€ 20 H 10
o /)N BF FR 5 04 35 64. 6 mm, A UL T ZR AR B AR U

mm

250
100

90 94 98 102 106 110 114

Bl1 201545 H 19 H 20 B F 20 H
20 i 24 h BEFEK
The 24 h accumulated precipitation
from 20:00 BT 19 to 20.00 BT
20 May 2015

Fig. 1

I?w ‘ ﬁHH HHHHHHHHW mll_

14 20 02 08 14 20 02 08
19H 20H ‘ 21H
ffa] /BT

W Ji m il

14 20 02 08 14 20 02 08
19F 20H , 21H
fi$al /BT

B2 201545 H 19 H 14 14 ZE 21 H 08 I PHILH GRAR I ) ) AR L EB (FEAESR . b) |
J7AR R ES ONGS S o) AR AR RS T Qg E 0l d) 80N B R A AR
Fig. 2 The hourly precipitation evolution at Yongfu of Guangxi (a), Yingde of Guangdong (b),

Conghua of Guangdong (¢), Haifeng of Guangdong (d) from
14.00 BT 19 to 08:00 BT 21 May 2015



BT

L 452015 4F 5 H 19—20 H ARG IX A [R) 1 5T 2% W A P81 RN 703 41 40 AT 795

g CRT DX 3) 114 [ T A 18 DX Xk 97 44 96 °7 o T 5 R L+
S )L PR Z R

2 RAIEHI

WM EES RIS RRRGN A B E %
ANAT A3 . RN AR W TRD A2 R M X AL T 200 hPa
AW (e e 2R G ) i 25 430 i X . 500 hPa Wi K Bifi
Hh s i N A — A R T AR 43 500 07 T 5 P R
At X . ARAbHh X AR 5 # R Y W T . 5
R R v VG ) P SR I I 2 I A VR R S R
ALY M U) AR 2, V) AR 4k b A AR AR LR .
IR 19 H R 2878 5% 0 P8 38 2R B 1% 8 AR % &
3,20 H 08 MRS DI AR AR A8 2 ) P L8, M
M T B bR B AR RS Ok R W B ARV
B. 19 H 20, e EEARINLVIEEM. &
B B P 7 7 M T AN 5 A 4 L Rl VL
T AR RO SR e A R PR R L 19 H 23 1
RERWERE M. FILE R I —2.
VY B % 45 32 A 1) BHL 44 A% 380 A8 15 1T AR B B 7% il
TR .20 H 02 BF, ¥ 8 4y 1 B P BCR AL T
PEACER— AR B B R BVL R AR R AR A
—Hr. 20 H 08 Byl J5 (&l 3b) . B 45 VG Bt 1R e
FE 74 o A RUBE ASUE A e e B T AL A
AR KK . AR VAR 4R B VY By e rs i TP L
TSR PR TN (RN X 1) 5 0 R, 25 BE R B B8 i
FAR AL ERSRFE TR (X 2) . 3 4h— 2 W Fa g b
B HEREAE )T R AR R U U CRR X 3D, R W S 1 B
B AT R e AR R .

PP R K A (B 2019 H 2223 B 1 J=) M
58 WA TR A8 JE E B A 7Y R A L A2 AR A AR 4R
TFE 15 0 B X 50 7 . 20 H 00 I 2 J5 75 Be v B 1)
AREE R Bl HE AR B X AN AR E X AR B IS TE B R
X 5 R A I R BT . ) AR b O 1 s Y [
(F 2b) RE AR AR B B m B W = A 0 T
25V B DX AT L T B K B B LL T B B
55, BEAE G ) /N ISR FEASAE 10 mm 247, BEA AR
By e i . i1 B2 5998 a5 Al BRI A T B ST
TE BT WEZR P ) RO i il pg PR R sl AR
I ARt HE L T AL R B K (] 200,20 H
10 Bt /N RT3 55 5 63 mm. BT RE RS, %
P AESE I T AN o 1T T = 3l ) B FR (J 2dD 7E 20 H
05 B 2Z Hif A& 1 542 KU 4 5 18 3116 52 b T 52 i)

TR 11 Jy bt % 3E VI L 05 I Bl A5 AR BV B R B B
TR RS 3T 5L 5 2 IX. o Ry 3 o 2 e T 5 2
RO I 5 | A A L I 5 o 9 4 O AT JLE 98 2 3l 1) 3 °9
B 30 i

AR R AR 2 B MR Y R A Y 1 AR L A LT
19 7% 8l » FLAT B T 5 B2 O | I T P AN [ 4 AR A L B
A PEBE v == ORI s V) AE 4R B R B O P L
8D SOA 10 52 B X GRS 23 30 i A AN A )
TRETN O ZR FpAEERD AR B8 =5 B 5 g IX
WERT O ZRZR ) o T THDHE BT AN ) R DX R 23
R 3 B LA R v RUBE R 48 T 18 78 AR AL - A
SO0 B o LR 0 R T o R Y R A A R AR L B
BILEEL s %5 B PR 1 37 1 RE 77 - 382 71 X% 12 Bl 2% 1
AR TS

(;0 70 80 90 100 110 120 130 140°E

K3 20154 5 H 20 H 08 A (a)500 hPa &
JE 3 (R LR, 347 . dagpm) Al 850 hPa X35
E@>12 m e s T HRGED LR RS R S
TE 53 AT 5 () Hb TR A& 230 BT (4R 5% 55
FER (8] 1 hPa, B{H Ryt 25 6 h 7K
Fig. 3 (a) Geopotential height at 500 hPa
(solid lines, unit; dagpm) and wind field at
850 hPa (shaded area shows the region with
wind speed > 12 m + s '), (b) synoptic
analysis of surface synoptic chart at 08:00 BT
20 May 2015 (Solid lines denote the isobaric lines,
with 1 hPa interval; numbers denote the 6 h

precipitation of the past)



796

A

% 843 %

3 T E AL AT

3.1 RESREEER

T TG ARES AR AR LK) AR AR R
T IE 3 A 5 A T DX JmR 1Y o BB O RR AL L o 0l 32 B

200

300+<

400

800

900

1000,

300

400

500

800

900

1000,
200
300

400

800

900

1000,

20 21

|
20 21 22 23 24 25 26 27 28 29 30°N
200+ —— -

.<<<,TM‘

4O

2 23 24 25 26 27 28 29 30°N

KA ul (110° E) | 4 48 3l (113, 25°E) # g 3= uf
(115. 19°E)3 AUl Irfe 4 8 il Bl mi . 1B 4 45
T5 A 20 H 02 F1 08 B ¥y 110°E, 113. 25°E FI
115. 19°E M B AR 4 7 3 . 36 B8 B L HLUE 3 f A 3
Mz B HE . K5 AW T 2015 4E 5 H 20 H 02
B} 109°~111°E J% 112°~114°E 2 [a] -2 1 5 A= R
A ERERSITTIN

200+

3004

400 =

20 21 22 23 24 25 26 27 28 29 30°N

1000

20 21 22 23 24 25 26 27 28 29 30°N

Bl 4 20154E5 7 20 H 02 B (a, o )F1 08 BF (b, d, DY 110°ECa, b),
113. 25°ECc, d)FI 115, 19°ECe, DBAR Y7 (E @S A0 K) |
BE g (BELAAN .10 ° s D) TR EHEE (. AA/.10 ! Pass™!)
0 IR A W) £ 52 - v 32 ) Tk
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