565 B 4 W
2007 4 8 H

TR ¥
ACTA METEOROLOGICA SINICA

LEERRERMRELEHIN
H

N =1
TE =

7 TR

1 FRDRESL 0 ,.d650,100081
2 WA T RLR G M 450003

x| £ R

m =

SCHIXT 2005 4 B 22 A0 1 — 2 RV T R B2 T G R E AT T2 T 0 A P8 T 1% 2 KU TR B9 = ZE 54 L O 1
5 T8 7 28 JR ARG T A R ARG T 2R 8 A0 205 A HE AT T X L 20 AT . 5 SR SR IT L 3 U 2 T A AR T 2 RUIR R 4
A o T AR % T 9 2 VAR T 7= AR 7R A M R RO R IR T 5 T o X U 8 22 XU B = 48 45 R 5 AT O < 7 7K 7 1)
b 2 IR TS 9 T 00 e — 26 3 2 AT W A R R AR 2 XU T R AR AR 08 S AR E O B R 9 BT s
gy s B R AR ZE BN T B DORAR SR A IE A o TRl BT b 2 KR R AE AR IR R A B R U B
Uit - 7E 300 hPa DL FJE S, B 00 I AR 2 i A ASOBE A 10 B2 v )2 B HORD B AU B B . R KUK T Ay B RO T 3
X R FE . B B IHE S XA TR A P T U0E g KA T AR A AR . 2 XU S g 0 A AR %S R AR T
B2 S I B B 2 KR R B 854y BR T % o AR R 22 UM T 9 i 4 B v B2 1] 7R 1 O I 0% o 3K ol o 4

Vol. 65, No. 4
August 2007

i« 557 7. = JXUAVR 3 0 AR R 8 IR TR 3 A B R AN [
KB FARE BT 4514

15 5

H It Ak SV 9 ) AR RS o 2R I 2 XL I 2 X
XN RS ikt 2 T R A F B E . P
K21 WK 5 AR M 5 2 XL 2 4 e DA O
S B T 4% g I R X M IR 2 T
I TR 2 XU R 2 AR s 2 R g
EEMFEARTIRGEZ .

7 AR F 3l 2 i A 2B A B 2 IXURE Hh ) A1
o 55 P4 g 2 KA DI AR IR B B A T L
5 M IX L BT LA 5L B A i L 7 R s B JE e X
R o [P A1 X i iz 7 2 KA T © A 3 1 22 it
FE AT 2 XA FR 1 45 4 RN R R HEAT T2 Wi
IR T AR i BE KR S R AT TR T
A I BT T F KR ST s pL . B2 it
AEIAE 20 HHE42 80,90 ARARY B A L L B 75 XU
Y1 g i b DX AT RUARG s 35 3l B A A 2 s A
A A T ELAE B 38 9 245 PF R S T DU B KL

* FIFEET 2006 4F 9 H 6 H ;&R B | : 2007 4F 2 H 26 H .,

pE ST W) | EAVA R = W (1A N i IS o ) L YA
VEARE — MR & & B A g . P Bt
T T8 7 XUV S 1) 465 4 R 0 TR LR AT T 8 &
SR oE . S5 RR, w2 KRR 5 o B 2
JRVAIG 2 SR 1 S A ) AR el e DT Ak 1) 3R 855 3 2%
PEASTR B ATEAR 22 07 T i J& A T 22 19

AR 30 g i 2R XUAIG PR 2 48 T8 T A AR A
L 5V FE KA B ORI IR ARE A B
oz 2R M EE AR 8. 2005 4 8 H 19—20 H
ZENALESZ W, )R BIT IR R BEW IR, A
SCH S50 M s B K K TR 1 28 IRUAKG 7= AR 7R A 4
FEM R RIS 55 R SR 5 X 22 KU 19 25 44
HEATE AT R AR 1 45 40 5 2R KUK
TG F B FARE RGE M S5 A RRAEHEAT X b . AR SCR
R %R - 2005 45 8 1 NCEP Ff43 #7 %% &}, 7K F-
FEBE R 17X 17, BFE] ) BE R 6 hi; 1999 47 6 ] T106
TR AT kL KT B Ry 1. 125° X1, 125°, B [i] [8] B
H 6 hiFY-2C RSN = FER U RRLA S T

BERY TR 70 g 48 T RRE BOC TR H g A K BE IR R A R W98 5 R 957 (0522030400)
LA HERE, T ENFPRER LM . E-mail:jiangjy@nsme. cma. gov. cn



A
b

538

EE 65 &

B ATOVS [ 1 I8 B 8R4,
2 Z5 AU He i s ) e A 7K

2005 4F 8 J1 19—20 H Z Z ANALEF W, )~ A&
A TR = A U i DX 894 R S 0t X BT
TR JR M X O R B W R R . e 8 A 19 H
B 20 H AP p BRI I BB RF R T .24 h Y
YT IK 240 mm., F KU R 5 ARG B TR 5 0%
T 20 R0 T8 % 0 BE ALK | ol (A T L g B 5 i

24°N

23

22

110 112 114

116°E

2, AL R 8 ASETS . BB BEARZA

16 2005 4 8 f 18—21 H & H MM & 19 4> i
(D Ha] DL A8 b 5, 5 B T o7 Je & B e B,
RIGRR AT 19 A, Z W PO EELE 114°E
UEAEAE .21 H 22 5 B RN B S .

FT O AT D 3 3 YK 2 T 2o AR 1) R RUAIG FE FE R
Vg AU A S 2R 1% AR L T A T AR SR I
K HEBCE] REHR MK FEA 2

21

110 112 114 116°E

Bl 1 2005 4F 8 J] 18—21 H & HFEM 4 (a. 18 H,b. 19 H,c. 20 H,d. 21 H : 847 ;mm)
Fig. 1 Daily rainfall (mm) on (a) 18, (b) 19, (¢) 20, and (d) 21 August 2005

3 FIA X U KA TR R 2% TR o A Y e A S
PRI B B L B A

R 2mx T2 WIERMIEN+orEE. E—
J5 T i 2% /K YRR g 1t . T3 — O T 1) 4 0 Y B
Ji2E 5. FEX UGS R Y 850 hPa XK 1t Al KL 4]
F.B 8 H 19 H 06:00 UTC& 2a) UG, ) &K AT il
BT — SR B Y v P AR A A A O KU A
24 m/s, QAL B 25 AT 7 R A E S5 R B b 7 R
SR R K Gy . TE ST Al e M AR T R D) AR
A TE R FE O AS B AR AR B T s /R iR A Y
A B AT DA ik e S AR A B Y R 2 T SO R

T ETHa s R BRI A 2 I A A R X L
M Ze D b Tt s gl e s Ak - o A A AR T AR
KSR o Bl T Ik 2 200 il 1) AR AL D7 1) 1%
32 T Dk 53 LIS ) o ) AR ) i g A AR A R

FEXF L 200 hPa [&] | (& 2b) , j . 128 gy —
AP R 14 i T AR GE A5 A e T AR L T R R
R bAoA R Y 2R 0 DR R R RO X AR R
Mo X TEAL TR J5 s X o0 A A TR R A Lo
SRZLE LT iE B, XAKE R A R R RO R
Pic B O 2 WP AR A 1 20 A M R RUBE 3R 77 35
Gy o 6} i A A 5 A7 ) T 2 AR s 9 T B 2 R

52 X B 7E 850 hPa (M) A7 — A%



439 o 52 A A P 2 XU T R T LS5 M 40 H

539
30°N 7
@ — i P \ 1/ /]
X/ “:
¥ ¥ 4
T ' X
25 oo oo /v
S e
o Ko g 2=
s S MR
e A B¢ |
o J( o |
- LLLLfWS 0 AVAA S N
15 ST S NS IS TS IAT A
100 105 110 115 120 125°E 150°E

B 2 20054 8 H 19 H 06:00 UTC (a) 850 hPa JR\ 2% & FI K3 B (Efir . m/s) (b) 200 hPa & 3% (¥4 . dagpm)

Fig. 2

(a) 850 hPa wind vectors and isotaches (m/s), and (b) 200 hPa geopotential

heights (dagpm) at 06:00 UTC 19 August 2005
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Fig. 3

Height-time cross sections of (a) zonal /(b) meridional wind over 23. 6°N,

114°E from 18 to 21 August 2005
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Fig. 4

(a) 850 hPa water vapor flux (g/(s+ cm « hPa)), and (b) the divergence of the whole-layer integrated

water vapor flux(107% g/(s « cm « hPa)) at 06:00 UTC 19 August 2005
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(a) 850 hPa temperature distribution, (b) vertical distributions of temperature deviations at various levels,

(c) height-latitude cross section of temperature deviations along 113. 8°E across the center of the depression,

(d) height-longitude cross section of temperature deviations along 21. 7°E across the center of the depression

based on the NOAA-16 ATOVS data at 19:01 UTC 19 August 2005 (units; K)
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Table 1 Positions of the low vortex center at different levels at 18:00 UTC 30 June 1999

JZ K (hPa) 1000 925 850 700 600 500
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Fig. 10  Height-latitude cross sections of (a)divergence (10 °s '), (b) vorticity (10 °s '), (c) zonal wind (m/s),
and (e) equivalent potential temperature (dashed line; K) and vw (wX10; m/s) along 117. 5°E, and
height-longitude cross sections of (d) meridional wind (m/s), and (f) temperature deviations from the

average of the meiyu front depression (K) along 32°N at 18.:00 UTC 30 June 1999
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HEAVY RAINFALL ASSOCIATED WITH MONSOON DEPRESSION
IN SOUTH CHINA: STRUCTURE ANALYSIS
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Abstract

A heavy rainfall associated with the deepening of a monsoon depression happened in the summer of
2005. This process was first diagnosed and analysed and the 3-D structure of the monsoon depression was
discussed, then this structure was compared with those of the monsoon depression in South Asia and the
depression on the meiyu front. The results show that the heavy rainfall directly resulted from a monsoon
depression in South China, and the large-scale environment provided a favorable background for the deepe-
ning of the monsoon depression. The 3-D structure of the monsoon depression is as follows: in the hori-
zontal direction, there existed a convective cloud band to the south of the monsoon depression, which lay
in a convectively unstable area with relatively strong ascending motion in the mid and low level of the trop-
osphere, and the ascending motion matched well with the moist tongue, and the convergence and strong
positive vorticity band in the mid and low level. In the vertical direction, the depression had an obviously
cyclonic circulation in the mid and low level of the troposphere, but no cyclonic circulation above the 300
hPa. The monsoon depression corresponded to convergence and positive vorticity in the low level, but to
divergence and negative vorticity in the upper level. The upward draft of the depression could reach the up-
per level of the troposphere in the west of the depression, while the descending motion lay in the east.
There was a low-level jet to the south of the depression, while the upper-level jet was not obvious. The de-
pression was vertically warm in the upper level and cold in the low level, and the axis of the depression
tilted southeastwards with height, which characteristic is different not only from the monsoon depression
in South Asia but also the depression in the meiyu front.

Key words: Monsoon depression, Structure, Heavy rainfall.



