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Process Analysis of a Missing-Forecast Severe Double Rain Belt in Yulin

LIN Baoting LU Qiulin LIN Queliie CHEN Minglu SU Weixuan
Yulin Meteorological Office of Guangxi, Yulin 537000

Abstract: The warm-area rainstorm has always been a difficult point in operational forecasting, and fore-
casting the rainstorm in the double rain belt is even more difficult. There was a severe double belt rain-
storm from 20:00 BT 19 to 20:00 BT 20 April 2016, which was missing in forecasting. In order to provide
lessons for future forecasts, based on the numerical forecast products, NCEP 1°X1 ° global objective anal-
ysis data, conventional meteorological data, the severe double rain belt were analyzed. The results are as
follows. The predicted 500 hPa trough was far from Yulin, the convergence line at 925 hPa was not obvi-
ous, and the rainfall was small. The effect of cooling trough in front of the south branch trough was neg-
lected. The cold air was misjudged into the sea, and the effect of backflow on Yulin was ignored. The
CAPE value was not analyzed in detail and it was not found that before the rainstorm Yulin had favorable
dynamic conditions for “dry and wet”, which was easy to trigger rainstorm. The energy frontogenesis con-
tributed to the rise of convective instability. The low-level jet provided a continuous flow of water vapor
for the south rain belt and the large area of water vapor flux and the convergence area of water vapor are
concentrated in Yulin, which is conducive to the occurrence and development of rainstorms.
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(red solid line in Fig. 1d: center of rain belt)
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Observed situation at 08;00 BT 20 April 2016

(a) 500 hPa height field (isoline, unit; gpm) and wind (wind barb, unit: m+ s ')

(b) sea level pressure (isobar, unit; hPa) and wind (wind barb, unit: m s ')



%3

R S 45— U T P DX AT PR B 0 R 5 ) Y 5 R 0 A 317

SRR B 2 S (H A T PG ALK R AR R
B H I (=350 km) o HIH IS 4R 4 48 1R A 7 T
At 55 N (90°E B ) . 25 X g SR 52 e R K
1M 20 H 08 B SEAL SRl L Tl BE O 2 PR AR B
FIEEVY , T AR TR AT IE 93 B0 X A R T AR
SE BE B R W RN B S 5 D IS T SR S v TR L
TR BRI s T 2 B PEF (100°E B i) , 48 )5 ¥
-3 B L A S P b XU BT R AT P R XL 2 90°
i1 550 TR A AR TC A5 10 9% 7 U0 A R R (RE
25,2017) A BT Ml X B0 G A S BsE
Fb T4 1) H RN R R T A R B R R KR T A
%K.
4.1.2 WREF®/H L AR

ECMWF Fi#f 4% 87,2016 45 4 A 19 H 20 i}
(EI#%) , 925 hPa [&] | {1 Y] A8 £ A F 5 JH o & 5] 22
B ARV R ) B R A AR R A AR R
PR EAT R, # 20 H 08 i (& 5a), )48
LGS BB SN W R . )P X A AT
A IR ER PR I 2L s — RO A T AR VY R Y P R
A0 CRg I P A B /) Ok B AL XL S —
T BB AR S0 (WA SRIEF DN, R
A Fe i b X 5P AR T P M X B R S

90 100 110°E

&4 2016 4 4 H 20 H 08 i} 500 hPa
5 5 7 A S S
CELA0 522 - 200 v 25 1 5 R (0 52 4R AR Y
1o S R 5 0, =y ) BT R - SO0 3R A
WA, = ff) ) DB 2%« TOUHR 1 T A
€ X E A
Fig. 4 The 500 hPa height field forecast and
observation at 08.:00 BT 20 April 2016
(red solid line: observed 500 hPa trough;
blue solid line: forecasted 500 hPa trough;
green triangle broken line: observed temperature
trough; blue triangle broken line: forecasted

temperature trough; pink area: Yulin)

G2 53007 WOk 09 e G ¥ R A T 5 F)
LI b DX ) VIR H DX A R T RO TR B AR
2% ECMWF fii g i s 1 76 VLHE — A4 & 77 A
TR RS MEA B & I 0 L PR
HLJE:19 H 20 Bf (KIS 925 hPa & I #: P4 R A E
RS A PG R R SR AR R B A YA B T
20 H 08 B (J&] 5b) , )48 26 W m He » 52 0 VLU Hb X, B
BALH T B AR K P 16 me st
E R N RN b VARSI N 1) | NN o]
LY R A AN T AR il & 2 A R E e
TR 25 T M SR ZE T L OF S R R Y

X bR DX 7 TR Y R SRR SRR IR RS
LA R BRI R RSO B T
ANBIHRR L e T AR R R R M AR

4.2 MEELREH

FF 40 3 A T AROSURR 7 3k i 1) e T 1] K 3 T4
YR A R 55 0T AR T 1 TR TR A DA N AN
B G, Tl 2 R R AR AT — e A A C B ARB
W G — B 28 OR B R L 7078 P8 v 1 g BB A 4
AR T 7 A R X 2 TN O R B, 2006) . fF
FY I U Y A R e B T B TR A B

4 18 H 08 I} (& 6a), EARZ AR 25 %
Wiy, ¥4 5 R 20 I, B I AR T O J6 XL SR AR
JERA R . 19 H 08 A (& 6b) . ¥ i 1 & i 4 #%
N EARAE T2 5 TR 5 &8 06 R 1 2R (TS
fEM (26° N, 119, 3° E) i FE (17°C) Fl &% £ I JE
(12°CHOHT MM (23. 1°N. 113. 3°E) JHL B (21 C) F1 2
MU BE (18O K, 1M 4 F P 1 E Ak (22, 87N,
110°E) W BE (23 C) (B8 s R EE (20 OHY I EL E AT =
BI T <Tpm <Tsp» Tamm <<Tapm <<Tarn - VLHAH
23 SRR R ) ) P93 O PO 9 5 8 i g B
= S ma e W G 0 W o AT TR M il e | R 2
HARBEMR, 19 H 20 B (E 60) . 3 — B =< E F
R BN AL HR  FE AR R REE PY R B S AT O AR R
20 H 02 BBl 7a) B 7 R RO Bl 380 T 4R R 7R
KU R v g X, 5 R AR AR KUE A AR P L T
TR A 4 R (RIS L R S 4 R R LR A TR
M HE OB 7o) P R ] L A AR B U
/NS A3 T s EARFE S 2~5 mm, 20 H 08 B, %
B EEEEIL (B 6d) HEVE R MR A R A B B R
B 7h) i 81 DX A 5% 1 A% 2] K Ak (B 7dD Ak
W [ FE TR (55~80 mm) ,20 H 200} (EI W) » £ Ak b



318 A % 946 %

B 5 2016 4E 4 A 20 A 08 if 925 hPa X3 ECMWF iR (a) 5528 (b)
R A H KRR 200 AR X, A m - s By X3l £ 4O
Fig. 5 The 925 hPa wind field forecast (a) and observation (b) at 08.00 BT 20 April 2016

1

(blue arrow: streamline; wind barb, unit; m « s~ '; pink area: Yulin)

40°N 40°N
38 38 7
36 36
34 34
32 32
30 30
28 28
26 26
24 24
22 22
20 20
18 18
16 16
40°N — 40°N
38 )/ ' < 38
36 ! ! 36
v 5 A ‘
34 \: g 1 f ug N ‘* \ > B ~ 34
n PR NEOS 2\ N 32
D L PRER |
30 N J . ./ -3 — 30
NN S 270 AN
B NI ,' U A~ S 28
26 \Q" / &R 26
Q) "‘/"‘, 3 7 BN
% {> I{“ VN 24
£ 1010 1018.
22 1008, \ b {’ G zw\a > 22 SN A e
20 \// ﬁwjam N 20 ,J@\m =\ S Y
18 ~ — ?)’M—( - 0 18 Z NN T jﬁ ' —/
16 Va 16 N / /
102 105 108 111 114 117 120 123 126°E 102 105 108 111 114 117 120 123 126°E

6 2016 4F 4 A 18—20 H H i /& 5Lt
()18 H 08 B}, (b)19 H 08 B, ()19 H 20 B, (d)20 H 08 i}
CHE{HZR B hPas KU A B m » s71)
Fig. 6 Observed situation from 18 to 20 April 2016
(a) 08:00 BT 18, (b) 08:00 BT 19, (¢) 20:00 BT 19, (d) 08:00 BT 20

(isoline, unit; hPa; wind barb, unit; m e« s 1)



%3 R S 45— U T P DX AT PR B 0 R 5 ) Y 5 R 0 A 319

26
25
24
23
22
21 X \ @
20

104 105 106 107 108 109 110 111 112 113 114°E

20

il

104 105 106 107 108 109 110 111 112 113 114°E

L

B 7 201644 20 H 02 B} Casc) Fl 08 Bf (b, d) T I 37 528 Cay b A :m » s 1)
5%%’;@%(C’d9${deZ)

Fig. 7 Surface streamline field (a, b, unit; m+ s ') and

observed radar reflectivity factor (¢, d, unit; dBz)

at (a, ¢) 02:00 BT and (b, d) 08:00 BT 20 April 2016

25 IR RIS S R RN R BN A R, 19 H 15 B
RA KA TS FARA T 5 F 5 5 A 1 0] 3
TERE B H R UiE & &R IR IA N BT — e K
AN B (VA 2 o [ ORS00 3 v Y NI < 08 -2
M) AT U 41 T R T A S R

T AT A3 AT G UK T RN AT 8 IRD I AR A DL R A X
(21.4°~23°N.109. 3°~110. 5°E) R il , & 7. T [ %
TE SRR (& 8) BTN A AT 48 h, A X IR Z %
23 SR EL VA R T R S T 9 X (197~ 21°N
104°~114°E) , B TG i 25 A8 U) 28 2 52 W 5 A 33 b T8 08
DB A K 22 & AR R 24 h, B S XA B A
(20°~30°N,130° ~140°E) , E ML T &5 JE J5 &6 - 24
T <<Tpw <Txss Tamm <<Tapm <<Tan » B0
Jei ¥ A ¥ S AR R CRi ) 1) P R (P B
[ QY R = N C e e R W DT N TR AT DR B €SB
b W AR K m A T o m Pl (21°~26°N,
96°~100"E) , 5% — i 25 [ A T & Hb [X (35°
~45°N,90°~110"E) ; 2 2 K, 5 ¥ 25 B

3 LS ¢
) N N )
g' {"‘24 } Vo | %
" Hi24 h 5 )
i 3 ¥ ( A
an o~ B

30°N |-

20

100 T 120°F

8 [l B i bn AT 2 [
(L0858 500 hPa i 25 Ml 23 8 = £ i) BT 2%
500 hPa j B R . 21 057 3 28 : 850 hPa &3
(5[] BT 2% : 850 hPa i & 2k i = A5 S 4R
b TRV B €A XSS 4R 1850 hPa PJAEZR)

Fig. 8 Control parameters of the backflow index
(red solid line: 500 hPa trough, green triangle broken line:
500 hPa temperature trough, red arrow line:

850 hPa jet stream, black broken line: 850 hPa
convergence line, blue triangle line: surface cold front,
double blue solid line:850 hPa shear line)



320 A

% 5 46 45

A FHAL SR 3¢ A (26°~28°N,105°~115°E) , &
2SR B B B A AL (21° ~26°N,105°~107°E),
850 hPa ] A8 £ v F VLifk 2] pg 78 - 850 hPa 47 x|
[E R A e o N G V- LT T B o ¥ < B N A S R e ]
WIAE G2, SRR G b, 1] 2% & £ k2
PRRE X R W 417 - I HL3f 3 20164 « 307,2017%3 « 197
SR AR 7 A FOMOBUR A1 A B IE 2 TR
Rz —.

PR 25 T BEAR 4 Ml AR AR D0 70 FAT g i v
ANFEE RE A7 A5 (G Al 55 20185 4B 1 2 45 . 2017)

IR R L TR O3B AT A0 S BT 2 TR A S8 DR A
BE 2B T EMI AT UE AR = 1 RE . BN E 4B
2016 4 4 H 19 H 08 B (B &R 24 h, 4K 15
B & A AR B fE 7 2D K FE M AT (19 H 20 B FRE
BREI (20 H 08 B AR 25 BORE DU HR S U 4 e
P AL Ok A [R) S R k2R . BB O BRI R
23 DA AR EE B e a0 04 b I 38k O e R A A R
19 H 08 Bf CE 9a), db i 3 19 X 3 A 2L A7 6e
(CAPE) [ # /v, xb i B & B2 (LFO) i (G5
618.2 hPa), fHfKJZ 1000 ~700 hPa 2 i )2, & 2
600~400 hPa J& T2 ,0~6 km 58 X )25 ik 18 m »
s U AR)Z R AR R R R Ay e J2 P R XL X R BT
TN IE A v D) A2 B TR LR B K A R
A, 20 B (B 9b) L db i CAPE {H 3 Kk 2359.
7] kg ', LFC FF&F| 846 hPa, 3 B K P A5 6 14
mes ',700~400 hPa N T /)2,700 hPa L) F N

JEWRZ BRI T REK 4. 20 H 08 B (I 9¢) s
dbigu CAPE {H4k 22 K (y 2577.1 ] « kg™ '),
LFC FWH 977 hPa, M KNP Ak 16 m» s ', T
JZ ETFE] 500 ~300 hPa, k)2 KR H™ K Bl 3|
JZ B 1000~500 hPa #B NI )2, B A7 F1) T UL X
AEres. MUILA15 . B A AT 24 h 3|7
KA CAPE fH i /N AS W7 35 K 3 2000 J » kg ' LA
L LFC AW FFERE 900 hPa L F,600 hPa DL |y
TIRFEAW 0 & 24K, 700 hPa LT 45 £ 1K 518
J2 o e T e N R R T D A R KA R TR R
JEREHL IR BT E . M AR L TR K
A AT B 2 TR I SAR 8 e i, 208 T R MR A [
AN S E BB 1 1 SR A L DT 5 B R A e A

A7 40 53 A AL R =3 il 1 K37 (&L 10D 3 — 2B
B [0 A7 AE . 2 R W & 2R AT 48 h(18 H 08 B , 2%
HI— B8 25 SR AL AIKJZ 1000~ 850 hPa Jy i
UL YRR & BT 24 h(19 H 08 W), Jb i 35 % )2
B e KT e R L B 19 H 20 BHIKZE m X
Wrom K HE s T E M XY AR I8 14 mo» s ' X
AFETE BT 77 A B T

PFE—2E 8 19 B 20 iF 5 20 A 08 i) CAPE
B A (B 11D af 45, 256 & 2B | (19 B 20 B,
CAPE XAH X5 hfE /g — 7 22 T & A if (20 H
08 B T X 3k CAPE fliik 900~1200 ] « kg™ ', &
MK (21, 4°~23°N,109. 3°~110. 5°E) CAPE {§
900 ) « kg ' EJFF| 1500 ] « kg ' A FI T AR E
AE B I ZE R Ml 2 R T AT

e 200
250
300

400

p/hPa
p/hPa

500 [

200

300

400

/hPa

<500 [~

600
. 700 L,

. 850 [
¢ X 925
= = 1000

600

" 700 L.
\ - 850 = \ J
925 [ ¢ ,
5 = 1000 w =]

80 —60 —40 20 0 20 40 —-80 —60 —40 -20
T/C T/C

T/C

0 20 40 —-80 —60 —40 —-20 0 20 40

B9 201644 H 19 H 08 B (a),19 H 20 B (b)) F1 20 H 08 B (o) b1 S A R 25 ]
Fig.9 The T-logp diagram of Beihai at 08:00 BT 19 (a), 20:00 BT 19 (b)
and 08:00 BT 20 (¢) April 2016



53 P 5 e T b XU A 1 5 0L A W 1 3 AR S 321
200 - =1 - 1 I
N 4.4 HRERERE
250 5 =1 ™
EV R e A B A S AR 0. X >4 3t A v U v IR A AR 4t R
£ a0 4 4 J4 4 HE CEL /NI 2017 95 B 5555, 2016) .6, S (HZR 10 5%
2 w 444 d Bl AR, R EEBNNERERIRS
" CHLTE T . 1986) o 15T 0. kB : R & AT, 19 H
w4 d 4 4 08 I} (W), £ #k 500 hPa 1y 6. ik 333 K. & F
gjg 1 ] ) ) 850 hPa [{ (330 K) . R NFE . 19 H 20 B (&
1000 a B, EAK 500 hPa ) 6. 2y 328 K, 850 hPa i) 0. K
T o 345 KL P22 17 KL EM B AR E . HM
fit |l /BT

K10 2016 44 H 18 H 08 it = 20 H
08 I It ¥ 3l % 25 K37 T o3 A
Fig. 10  Vertical distribution of wind
at Beihai Station from 08:00 BT 18
to 08:00 BT 20 April 2016

6 00. \
100 102 104 106 108 110 112 114 116°E

0 300 600 900

1200 1500 1800 2100

l’é‘l6cTu%&zr‘ﬁ‘lﬂlﬂhw?ﬁ%ﬁﬁﬁf,ﬁ%
[ 2T A i I [ B o W i I 1 e i I
FAESBm., 20 H 02 W, w48 & L AEH: V6 5
(E 7a), hTIRFHA LM &G A B EAEAE
Z TR RE B (20 H 08 B 1 521000 hPaf) 6. &l

6 .
100 102 104 106 108 110 112 114 116°E

2400 T - kg

K11 201644 H 19 H 20 Bf(a)Fi1 20 H 08 B (b) CAPE {H 43 fii
Fig. 11 CAPE diagram at 20:00 BT 19 (a) and 08:00 BT 20 (b) April 2016

(J 12) , &3 E AR (22, 8°NL110°E) 75 g fil] & 340
~348 K 1 Bz 10 i (1K, AR b OS2 0 IR {E Dy 312
K T8 DX A8 AR U < O — G-y =307 —297=10 K
0400 — Oy =297 — 285=12 K=>0, 004 = Oy
>6e75)f| LAY S T Y IR AR P, X

A S R R O A B B AR AR L A5 A 08 B
Elﬁl*ﬂéﬁi.l’é—l(@l Th., 7d) F W S H T A A A TR
R E AR MR 6. %{E%E@%%%,‘%%‘i&ﬁ
BEALABERE. W 0. R R AB £ H
T GRS A 18°NL104°E, 4 45 B: 30°N.119°E)

(B 13) K. EM(22. 8°NL110°E) ) &5 25 500 hPa
B 0. N EARME . 3k 336 K AT X2 975 hPa
B E ik 348 K BRI X s i A 22 12 K, EAkAL T

CETR TR AR E KL R REE B S
R RTRARRE A& AR T AR B

5 IR IE I

KRR 7 A A2 A B8 1A B B2 4% F » 02 B A S 3l 1Y
KRR B 2 L AR B TT T KRS O e



322 4, % 946 %

A W KA T RE T B 2% 9 CRRAf I 45, 2015) , BRI, 201608 B 25, 2017 g4 EE . 2011) . BL 2016 4F 4
VR BEA KRB E AW A AAGREWIE 19 H 20 1% 20 H 20 BFAAR)ZE 925 hPa /K750
B KRG R RN KRR I B R CFLLRE A, R KRR VRGE R IR (R 1D A UR B R BT
JE R I RV R O S AR B R AL S TR

300

20.4 22.8 25.2 27.6 30°N
107 110 113 116 119°E

102 106 110 114 118 122°E

315 321 327 333 339 345 K
13 2016 44 A 20 H 08 A} ¥ A 12 # AB
19 0. &I TE
Fig. 13 0. section along line AB in Fig. 12
at 08:00 BT 20 April 2016

~EE T T T T T T
308 316 324 332 340 348 K

Bl 12 2016 4 4 H 20 H 08 #} 1000 hPa 6. 3%
CRA - EMROEZ AB:FlZ)
Fig. 12 1000 hPa 6. at 08.00 BT 20 April 2016
(black dot: Yulin, black line AB: section line)

36 9 1215 18 21 24 27

El 14 2016 4 4 1 19 A 20 Bf (a,d) 20 B 08 B (b.e),20 H 20 Hf (¢, 1925 hPa /K%l i (a,b,c,
Bafi.gecm '« hPa™!' « s7')Fi1 925 hPa /K58 = HUE (dye,f,
;.10 "gecm e hPa ! e s D)
Fig. 14 Water vapor flux (a, b, ¢, unit; g+ cm ' « hPa '« s ")
and water vapor flux divergence (d, e, f, unit; 10 " g+ cm ? « hPa ' « s ') at 925 hPa

at 20:00 BT 19 (a, d), 08:00 BT 20 (b, ), 20:00 BT 20 (c, £) April 2016



%3

R S 45— U T P DX AT PR B 0 R 5 ) Y 5 R 0 A 323

ARE 7 (& 14b) , hy EARA 3 B K i T /K93
19 H 20 i} (& 14a,14d), 925 hPa E MK 58 & ik
27 gecm '« hPa '« s ' REARIL X SK RGE 2 LA
INGHF 9 g e em ' s hPa ' o s, 2K V5 B KB X 7
T R Xk, K YRR A DX A A R AR AR AR
M BRI T R TRt K B . 20 H 08
if (P& 14b, 14e)  SUHT A BE 6401 18], 925 hPa {7 1
T AE R rb R DX K PR Ry d KB X A
KIGE R MEIS 22 g« em '« hPa! « s ', EAkGA
20 gecm '« hPa™' « s, KRS X B EH, &
M B A K FGE R IR —5X10 T g+ em ? « hPa !
os LONUKIREEG LRI TR AR I 4ERE. 20 H 20
W& 14c, 141),925 hPa B /K 158 B 55 A 5. 1
I R s . m R TR SO 4R 2 B A IR R
7o 2 WKV AR

6 it

2016 44 H 19 H 20 I & 20 H 20 i, )75 &
PRS2 U TR 7 2o A 5 ) A L R Kk R T LR K 2 W
ST VLU AL A C W R i T VE AR
[ S N O R T U o ol N A s = o L g )
ECMWF ,GRAPES_Meso,T639.Japan 4R = i #
T4 s BA 2 PR AL 2 2% L PR 2 R S5 R A
A 0 BRI 58 HALFR 45550 T 0 5 (5 L 75 1 DA
&

(1) F5 A 191 42 375 T 4 SR A7 A K bR e T A
TEFAR I 500 hPa B B A M 40 . 925 hPa /A5 4
PN BT AN o= (- AN R RV N U1 1 e 5 VARl e
WL T 2N R R R A A

(2) Z2 W% 1 B SCRE T A4 4 TR T S Jin o 1 1 i
VB 300 U2 0 B8 o 4 LA B % TR AR X8R 1) A B
AE &, XS ) 7 A XTI RRE - 3 T AR
WRAERE., ETFHGHAIRINER ST A,
28T v R I S M T [ TR AR MR A

(3) LR A (T8 BRI Rr 22, B A IR )2 78 2 1Y
IRV 35 %A o A R A AR I 0T R IR BB 0 ) A R
DX 385 1) /K P o R X, BiE A K PR A DX K P Rb
BRLFET EMEFERN,

A Ja s FATTH s R e REE HICME AR A N R
ARG 12~36 h 19 BUE Fl iz . S i 4718 1F , 42
e TOUAR A A 25 8% 7 A B U8R A DT RR

S %k

FLYE T 5 1986. 4 R i VYT A% 19 F T Ak SR D], W A 4R 8 (1) : 31
40. Bao C L., 1986. Progress of rainstorm research in pre flood
season in southern China[ J]. Acta Oceanol Sin,8(1):31-40(in
Chinese).

WRBT T 25, BRI 55, 2016, R A TR 3 3t DX 2 X 5% F R AE 40 BT LT .
K4 ,42(6):724-731. Chen Y, Chen Y, Chen T, et al, 2016.
Characteristics analysis of warm-sector rainstorms over the mid-
dle-lower reaches of the Yangtze River[J]. Meteor Mon,42(6) ;
724-731(in Chinese).

TR HOB AR 55,2008, 1958—2000 4F 6 F 3 25 Pk 2 T A9 45 1E
SrMrLI]. B R 42 4k, 24 (2) 1 117-126. Ding Z Y, Chang Y,
Zhu L, et al, 2008. Research on the reason of the double rain-
bands’ forming in a sustaining storm rainfall of South China
[J].J Trop Meteor,24(2);117-126 (in Chinese).

10 Ar N B L2017 R R E T M AN BRI R
PSR X5 VAL R I B T B B R AR A A LT ) R AL 430D
1354-1363. Feng J Q. Yu X D, Cai J, et al,2017. Flow pattern
and ambient condition analysis of spring southwest low-level jet
warm sector severe convection in Fujian[ ] ]. Meteor Mon, 43
(11):1354-1363(in Chinese).

AR ES WA W] 5K M L 45,2018, 2017 4E 5 3 7 H 7R BT 4
FRAFOE B fih % 4 R AL 43 B L) ], 4R 44 (4) :500-510. Fu P
L,Hu D M,Zhang Y.et al,2018. Microphysical characteristics,
initiation and maintenance of record heavy rainfall over Guang-
zhou region on 7 May 2017[J]. Meteor Mon,44(4) :500-510(in
Chinese).

R ZE OGN L 451986, R BT R W IMD. 7ML TR
B4 B4 . 1-7. Huang S S, Li Z G, Bao C L, et al, 1986. The
Preflood Season Rainstorm in South China[ M ]. Guangzhou:
Guangdong Science and Technology Press:1-7(in Chinese).

NN B A 05 PN YL 45,2017, 2013 AEA BRI R ip b X — K
PR AR R R AR AT LT ] AR AR 75 (3) 1 429-441,
Huang X G,Fei J F,Sun J M,et al,2017. Analysis on the forma-
tion mechanism of an elevated thunderstorm over the middle and
lower Yangtze Basin in February 2013[J]. Acta Meteor Sin,75
(3):429-441(in Chinese).

LU B8 PO, 45T, 2016. 2013 4R 7 J 3 v 45 K 4% W A o RUE
RGURRAE RIS S AR 43 B [T ], A%, 42(5) . 578-588. Kong F C,
Zhao Q H,Li J B,2016. Diagnostic analysis of mesoscale system
and environmental conditions during Hebei severe rainstorm
[J]. Meteor Mon,42(5) :578-588(in Chinese).

LI AR EHE L2017, 2015 4 5 1 19-20 H R #t X A A 4 5% 2 7 IR
FBAR 53 B (1], K 443 (7). 792-803. Kong Q, Lin J, 2017.
Analysis on causes and forecasts of the torrential rainfall with
different features over South China during 19 to 20 May 2015
[J]. Meteor Mon,43(7):792-803(in Chinese).

2 [ L1 i BT ATCRE S 56 2018, S L V5 00 30 %0 ) VG K 2 5 T 5 R 4
HriJ]. #4240, 34 (4) :507-513. Li X H,Lu H,Wu J, et

al,2018. Analysis of the impact of the convection over the Bay of



324 A

% 5 46 45

Bengal to autumn heavy rain in Guangxi[ J]. ] Trop Meteor, 34
(4):507-513(in Chinese).

MR 2006, )7 R A KRB AR F M IML L5 AR b At
137-144. Lin L X,2006. Guangdong Weather Forecast Technical
Manua[ M ]. Beijing: China Meteorological Press: 137-144 (in
Chinese).

RAR RS L 55 20 S0 A A, 2015, B T HOE BN — YR G AU Il 4%
TR RCHL I A9 20 B[], K 42,41(7):852-862. Lin Q L, Shou S
W, Yang H, 2015. Analysis on formation mechanism of the
backflow rainstorm occurring in first rainy season of Guangxi
based on numerical simulation[ J]. Meteor Mon,41(7) :852-862
(in Chinese).

XU BB AL AR 55,2017, 15 « 77T PR K SR S AR T A A
Z RE AL A L], i R 4224, 33(3) 2 357-367. Liu G Z.
Lai Z Q,Zhong X P,et al,2017. Analysis of multi-scale charac-
teristics of a July 2015 persistently long heavy rainfall in Guangxi
[J1.J Trop Meteor,33(3):357-367(in Chinese).

AR MR SEHBE L KT - 55,2017, 2013 AR JL — UCOR R B i R
ST MRS T[], % ,43(3):268-277. Qi H X, Gu X Z, Bai
Y Q.et al,2017. Simulation and diagnosis of the evolution char-
acteristics of a meso-B scale heavy rainstorm event in Hubei in
2013[J]. Meteor Mon,43(3) :268-277(in Chinese).

B XA L2007 MO <4+ 097 B 5 vk B 1 R R R 1A R g AR
SAHRLI]. A% ,43(6) :745-755. Qin J,Pan H,Liu L.,2017. Analy-
sis of supercell storm leading to disastrous hail in Liuzhou on 9
April 2016[J]. Meteor Mon,43(6) ;:745-755(in Chinese).

IRETT KT LB ,2016. 48 « 137 AUk AL F AR T = [ 4 4L 45k A
fil R HLRICT]. S %.42(8):905-919. Su A F, Zhang N, Huang

Y, 2016. Organizational structure and trigger mechanism of rain-
storm cloud clusters over North Huanghuai Region on 13 Au-
gust 2010[J]. Meteor Mon,42(8):905-919(in Chinese).

FRAHLER 2011, JEAl BG5S HURSEB[T]. 4 . 37(2) :129-135. Tao Z
Y,2011. Basic theories and forecast practices[ J]. Meteor Mon,
37(2):129-135(in Chinese).

TMLT A LWL W AR AR L AE L2017, AR R TR I XA A 4R 5 N IR 3
JIBLEBUE B 5T [T ], RSB . 41(4) :784-796. Wang J H,
Yang Y Y,Miao C S,et al,2017. The numerical study of terrain
dynamic influence on warm area heavy rainfall of convergence
lines in South China Coast[J]. Chin J Atmos Sci,41(4):784-796
(in Chinese).

ML Tr B0 AR R, 55, 2018, 2017 4E 775 « 77IR DX AR KB T
W RUBE RG] BAR LT, K444 (4): 485-499. Wu Z F,
Cai J J,Lin L X,et al,2018. Analysis of mesoscale systems and
predictability of the torrential rain process in Guangzhou on 7
May 2017[J]. Meteor Mon,44(4) ;485-499(in Chinese).

i, R IG5, 2018, — YR 28 & M 2 TN 19 WL B 43t I e 8
Wi 2], K% .44(1) . 118-131. Zhang N, Yang X J, Qiu X
B,et al,2018. Mechanism analysis and rethinking of short-term
prediction of a sudden rainstorm[ J]. Meteor Mon, 44 (1) ;118
131(in Chinese).

AR B /NG, BUT, 2018, ECMWE 425 T0R ™ S 7E ) 106 58 T Tl 4R
R ] B S 4 2 415 29(3) : 344-353. Zhao H S, Huang
X Y, Huang Y,2018. Application of ECMWF ensemble forecast
products to rainstorm forecast in Guangxil[ J]. ] Appl Meteor

Sci,29(3) :344-353(in Chinese).



