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Comparative Analysis of Two Heavy Rainfall Events with Different
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Abstract: Based on the conventional observational data, brightness temperature (TBB) data, automatical
observational precipitation and NCEP/NCAR reanalysis data, two heavy rainfall processes triggered by
low-vortex in the western South China during 3—4 July 2009 and 16 —17 June 2008 respectively were com-
pared and analyzed. The major conclusions can be drawn as follows: (1) The low-vortex was the direct in-
{luencing system of these two heavy rainfall processes, the strong southwest jet at low levels was accompa-
nied in the July 2009 process, but not in the June 2008 process. Mesoscale convergence may have a direct
triggering effect on these two heavy rainfalls. (2) In the July 2009 process, the intensity of low-level con-
vergence was stronger than that in the June 2008 process, so was the intensity of the upward motion and
warm advection, and the temperature advection lines were more dense. (3) The net transport of water va-
por was more in the July 2009 process than that in the June 2008 process, as a result of the sufficient water
vapor transport to the storm area by the southwest low-level jet. (4) Both storm processes are closely re-
lated to the vertical circulation south of the westerly jet at the high altitude. In the July 2009 process, be-
cause of the low-level, the upward motion maintains longer than that in the June 2008 process, the intensi-
ty of rainfall stronger, and its duration longer.
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18 A

% 939 %

JIE BE I 25 A3 A RfAE . |1 1] 6a AT DL €09, 77k FE L2 H
20 P2 3 H 14 B TE SR FE R AE X AR A0 A, K
ErP O BEAE 3 H 08 B BRI, SR FE s OB 1.4
X107 m e s, 4 B4y F 500 F1 800 hPa [ff i » %)
T H L SR B 7K B B o R 5 7K B R B 5 v 0 43
BB —30,3 H 14 B 5, B85 B B S 9 55 » X 1o gl 22
vl KR5S . T 6b R <08, 67id .15 H 20 A
216 H 14 By IF 2 5E B R AE BB, RAE 0 3
fE 16 H 08 B Fff i, R E B O fH R 0. 8 X 107°
mes > i F 450 hPa fffifk.15 H 20 B % 16 H 14
A I 2 D 0 R W O i R R R B, 3 B 14 1
Jei » WEHE A E T 05 X DT 30l A /K B AR 25 0

AT DL PEBE A IR A 2 B 09, 77 i AR Y T
ELIRE B W] R T ORI 2T A (08, 67 1
“09. 771k B 2 TN R BE AL L 08, 671 R
5.4 BETR

“09. 7V AR W B 0 110°E AR IR B 7 i
EHIAE (E 7a),2 H 20 B}, 26°~28°N jfF #h i )2
RV s 5 2 N BB, 267N LA Rg 38 2 35 Ok 2 -

100

200 T
300

400
& 500
26001 <
.
700
% -
800 (it
10
’ 5/‘/\4 o/
1000 -
20 22 24 26 28 30°N

.3 H 02 B, 26°N DL Eg H AR 2 88 OF oK, 7
25.5°N Bt ¥4 B8 <71 58 B 1% B A0k 1) S5 L
S 2 AT 0 B T L SR R K 4R L 3 H 08 B,
Vo 23 U A T b TET ) A OE L R S RO A TR
-9 2 AR T T, B8 - I 5 B 4k SR 3 KL IRZE R 2K
TEX — 3 FE P B R R B AR T U X, 2 TR
D REKIEE ., 3 H 14 i, B[R A S 24°N, %
TR B B R R T B T O B K T G 85
4 1 02 B, Z TR O B As IR SF R

“08. 671k B L VBTN 0 109°E 1 R B i TR
EL ) CE 7h) L 15 H 20 B, 24°N LG M 2
RV LA 55 B X, 16 H 08 B, 1% %S
KM AR A BT OR B TR, ¥ g A R
24°N BFIE I L % Ry 2% TR HROL SR R K . 16 H 20 B,
RS S AREE T W D B 8 0, R
R EN R R 227~ 23N Z [8], 85 0 FEok

“09. 77t FEEL 08, 671k B, W V- Uik o B W S A
5 AL T TR R A R AR X A 09, 77 I FE R TR
HL B SR Y R K

100 £

200
300
400
500

p/hPa

600

700

800

900

1000 -
20 » 24 26 28 30°N

B 7 PR A T o R O T A R 1 L .10 7 Koo s 1)
(a) 2009 4F 7 J] 3 H 08 i, (b)2008 4 6 J1 16 H 08 if

Fig. 7 Profiles of temperature advection (unit; 107> K+ s~ ') at

(a) 08:00 BT 3 July 2009, and (b) 08:00 BT 16 June 2008

5.5 EHWR

AHFC09. 77 HIT“08. 67 K B W aT A 105° ~
112°E X380 P 1 - 2 4 X 26 5 e 32 ) T R 468 1) 2
LA AR ] CE g TR <09, 7Rk RE .3 H 02 B,
A 200 4 07 F 247 NOBRE i . U Kl Ao 7 T
800 hPa /5 B I, = 25 V8 KU S0 A7 T 357N Fff il
200 hPa /& B s Z KU 203 8 07 T 13° N Ml i
150 hPa & & F AR 2060 A 8 s g, <O

A 250 hPa & L 78 22°N Bz F 3T [ b 8] i
oA AR . 3 H 14 B, 23 2007 s 23 7 X
AU AL ARSI LH BB, 4 H 02
B AR 2 SR 7R o T 35 4 XU KL X i 7 58 B K
557, 20°~25°N H i J2 H BLEA 8 A b XU 582 I
AIMTE 21°~23"N 8L, BB XM, i T 21°
~24°N, 5% FFF%E 200 hPa, ¢ 18°N MiEH 5 F
PO, 4 H 4B S ARSI IR 2 5N, R E
HH 3 03055 - P KR T AL 43N IR T 2K .



1 FR 22 TAE AS [A) FR G R 26 AR T P U e AT AR i R TR 0 LB 23 A 19

“08. 6”1t FE 16 H 02 Bf K2 A T 18°N
B 3T o X A O 32 T 850 hPa = B b 4 5 25 15 X
SO T 33°N L 200 hPa 5 & F o AR XU20 i il
£ F 3°N Bffi 150 hPa @& |, 21°~24°N A 3 &
EH EFIE. A B E 200 hPa, 78 19°N M i
UL T IR AR . 17 H 02 B, 25 P KA
1 N W T VAN N 52 7 N 5 < M B e 1953
A Sk ek 55, B 900 Bl = B 32 500 hPa LR, 17 H 14
I PR P B AR T 2 A 2s T S e 5 AR XU L Pl
K AR 2 gl H g XU R )N

i E TR IL .09, 77,408, 67 5 U 2 1 1 AL 1Y
5 25 09 X200 R Y I A U P DDA oG
“09. 77 R i TR A A 2O AETE . b B S 4ERR
(B L B K B R, T . 08, 67 b FR ) P BE AR
25 oA » B T2 Bh 2 R st 18] . R K i B e 55 .
W . A EE08. 67,409, 773 B S s AR P R A
TEEN R &) 500 A R ], i 28 AR A i b ik
[ S e WA =T L A= e | o [ O R R = B
JE A BRE T A,
6 458

3 32 % PR AN [) PR 458 XU 25 4 46 R P B A T8
2 TR 3k R B 6F LG43 BT A AN R 4508

(1)*09. 773 F . ) P4 SR B KA 2 & 1 RUBE ¢
fE IR R 9 14 A~ v ROBETRH B196 2 I 850 hPa
YIS B pRE 3l b D) AR LR Ll A o 1k 1
W A6 81508, 67k B2, T PE s B K WA ] K 2947 8 A4~
Hh RUBE TR AT 21 TR AT 3% B R 2 sl B R K R
Wil 22 4t 1] ZR AL #6 3

(2) T YK 5 R 3o 2 ) 2 b A ) ) B 58 X3 2 A1
o 09, 773 TR Y bif o 5 B VY R AR AS S0 5 108, 67
RTINS SR B A o (F T UK R T A R Y fish & L
FEACKH [R] T v RUBE i & 22 R0 850 hPa I 183 ) 2% [
(7= A A B A il R VR . 59 R BE XU 45 1 R
T Y)B /N, CISK 55 28 R PR FR 8 )2 15 K ARIR B
J s BB X0 i A R o 5| K 2 TR 1) EE AL

(3)%09. 775 R AR )2 B & 9 BE K b Tz gk
FE B Rk F 08, 67k . PR SRR A T B URIE B 1
KN B 72 Ak ) Be AR G My S e e K i B K AR Ak
“09. 773 T ) I S NE FE Y 9k E W] R AR08, 673
SR o R IO 14 2 T H 0 B K LB

()09, 773 FE . 3 H & W X 19 7K 7R ¥ i ik 22

4 HEYR. M08, 671t B, 16 H 2 X i 7K %
VRS 17 B R A BIX R 3 F0 16 H A F%
JKERBERCK  [A B A DL Y, AH <08, 67,709, 77K
IRRE R IANG ) RTA S N o LN R SRS BT S WALY)
AR X 2 R

(5)%09. 77,%08. 67 P Y2 W o 24 5 155 45 P XL
UV I T A O P DDA G, 09, T R il
KA 2MAELE, TS s 4k 5 mf ] K, B oK 5
K DI #08. 6718 B8 ) U 4 AR S 2w . LTt
iz By Y 4 o () S o 8 7K R B 559 5 D7 R

2%k

Wi 22 11 5. 2002, A% 25 2030 78 DU 119, 187 Ok B8 T+ 11y fih %% A
F. A% .28(8) :24-29.

FEAELI L A L PV ERAE L 45 2010, — 254 I8 1) 748 50 48 1 Aip TR A0 Bt
W2 HT T 5E. KRR . 34(2) :235-252.

BT A BRI LS 2009, 55 FR BE R 4% 1R T A 1 T R
T RFAE 3BT PO AL 25 B RD 2 9-17.

G2 B, 2211, 48 2005, {IGI8 55 0% 04, 97 )11 7R & T 5% R 119
Sy T S BE R R, 24(6) :1012-1023.

T ST PE e L 45 2008, 2007 4F 6 B AR 4 M 5 W A A
S¥HT. K% 33(4) :53-60.

P S IME L AL 4R RS, 2005, 75 0 AR AL — %k MCC (¥ 35 5% i 3
K s 150, B R 4. 24(5) :805-810

BVEA B S 58S T 2007, 405, 674 BOE R W A FY2C 1L
£ TBB 35487, % .33(1) : 81-86.

FUE L, TS5 WG 4. 2007, 52 M 42 5 H X 99 19 11 3% & BCL AR
WG B BT IFSE . K4, 33(1) 1 45-50.

B, B L BOH 2L 45 2009, 7 TG R TR AT I X5 TR O AR G
ML 5 43 BT . A4 . 35(10) :50-57.

i Fu B, S TS, K AR L S5, 2006, 36 g O 2 AR IG5 BF 5T
IR 425 4] . 17(6) :690-704

AW 1989, FRMRIR S5 PR, R4, 10(3) 24,

b AR A AF. 2008, — UCTC T 8 23 AT ik K 1Y P R O AR K
ST . R4, 34(12) :63-71.

TLLLTT AL SEZR L Z3 M. 2011, #6 o 5% W 19 e R AE A8 Ak, K%L 37
(10):1262-1269.

ELah 6, SR 2008. 2005 4R 6 H T ARBHTE X & B Th RE RS
FRE 112 0 5 BLBIE 5T . RURH . 33(3) :468-488.

B, TR AR B 2006, A 1 A& WY P KA S0 S 0N R IR A TR
3. B R B 29(1) 1 122-128.

JULL ST B3 4. 2007, 2005 4F 6 )7 A KR K B T I BB IE
AEHF. 5. 33(4)  71-76.

RS SRR SR HIR L 4F. 2009. 4 BE X 5 T A R X I R 4L
A3 BT, G 2. 25(5) :551-560.

BEAE S AR S Th AL 4. 2008, ©05. 87 1 HE K 52 T A UM R LS
LA T. ST 9 E L 27(1) 1 24-31,



