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Abstract; According to the analyses on the synoptic situation,satellite image ,radar echo and AWS da-
ta,it is found that there is a vortex self-organization process during a record-breaking torrential rainfall
in Shanghai on 25 August 2008. A surface mesoscale low develops during the heavy rainfall, which has
a close connection with the organization and combination of meso- and micro-scale vortices. Growing of
the surface low stirs up the intensive precipitation and brings Shanghai city with the record-breaking
heavy rainfall. The process that forecasters applied the vortex self-organization theory on the forecast of
the heavy rainfall is also detailed, which promises the theory’s broad prospect on operational forecas-
ting.
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Fig.3 Radar echo from 05:02 to 07:34 BST 25 August in Shanghai(a,b and c¢ denote the differ-
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circulation)
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o A KA AR TR A B K R, B PR AE
L N A A R Tt s R o e AR 2 VDA L v 2
RIS S PRI S A L, (EO U7 55 KRR

TERER S
3.2 MRRNARESALELHEELTRE

8 J125 H 04 i} 30 43 4f, M BEFHi 03 ALK
T 2 D00 L1 0 b DX S AT [t R 3, {H 5 B2 AN 3R 5 05
B 20 43 DA B i, P4 300 T o X L 30 A el T
K AEFEFAR AR [0 B AR5 5, F 05 B 54 7 &
E R OHEES, 06 B, Bk F B Ridts
— [l R A AR T B sl s, B oK
WA G RIS . S PETR 53 ) W7 e [ e AR
FIREAETH X 25 591, AR A e 9 4121 e, X
B AT 35O IR LR B 5 14 X T e — B A 2 1
A A T T 1) S R, DA T o R A A iR K Rt
FE 06 B 25 4y B AT T 2 Wi (55, LUE R
P F B I, T 07 B 31 4378 o1 R T 5 €6y 2 I A
BIEES .
4 GRSt

AR 1 2 W (A TR, W i€ 1 4 43
WX TR N R R AR S (30 ~ 100 km) [ & A=

RIEARIFIAE 28 o FE AR AR, W
FIL TR FE Al B A FLA5 5 0 EDIE B A



%14 BBk, F Wk B ARILR A E i — K R ATUR Y 49 2 57
I F TR A 2 10 42 5, o RE AR S Al B AF 98 1 RS ] 0% ,34(4) :61-70.
R AR, AR, R, % 2009, 11177, 18" B B HT R 447 [T
e )T - e KGR 37(5) 1527532,
%M‘HUJ‘\E{J@%%%%*E%’EM\)?E%‘W% S, OB, BRIDCE , 5. 2006. 1A i %454 15 R BE i e 1 41
G5 5 IR A LB R 1Y) TIUHRATS SR A A~ A fifp e 114 i) R B0 1. S G2 64(5) 1537551,

T SRR I RE IR T, /N RUBE 22 55 4 Ji
(1) E L ZURT Nt ey >R 52 . 2001 4F 8
A5 H, B RAE T AT AU R K 8 B R K5
(24 h KA E] 275 mm) |, it b K 22540
IR TEAL LR 5 IF B 5 (R TRk, 2002 ; 3R P2 I 4%
2006;Yu et al. ,2010) , 2007 4E7 J] 18 H ¥k
ZEMT (R ILF] 151 mm/h) , 138 B 1™ B A R
F =455, IAAH O SCHR (7 106 8 55, 2008 5 7 20 Ak
25£,2009) & , IR E A 412 B AR YRS R B W 7
A Z A BT IAREE . PR, IR 5E B A2 B TE TR
H/NRE RS RGN AT 2358 T WA, R 5
FERF R I T 28 2 % ARG WA L nf A4S B4R 45 1)
IvA;E B

ATE A 4121 e N B Rk s TIRZ
SRR R FERY J r R  B 2E AR T, I RE AL 55 B
o HTEA G MBI FE A 55 1 H 38 5 22 () 401
WA B HINR A BIRZ , HLn - e A 412U EE W]
ST s Fll 5 BUE A AT & 5 QT 45 21 i e B
2o R ) RS i O = 552 B ) OB 3 B
L LI T B ) 5 an ] 75 2k 55 o AT R S
AR A e TR R AR B 40 45

%30

Bt 2005. ZRE
(5) :672-682.

BT 2 IR 2007. BEAL A 1/ R
[J]. K 524317 ,65(6) :856-863.

BRI 2002, FE R BTN AR B R ORHY B L AT [T]. R4,28(1)
34-38.

BRGEE, WRAELT, X342, 2006. 557 1 [0 AL 47 R R SR ATHR RS
R T] . RGA,64(1) :112-120.

i, EEE, Yok, 4. 2008. 2007 47 1 18—19 H L4 KR

ARG NAALRIBIIE[T]. AR, 63

JE 1 6 R e B 2H 209 5 )

JAFEHE, BT, st 2006. 3 HE B 22U PSS T
R} D 48,36(2) :201-208.

Enagonio J,Montgomery M T. 2001. Tropical cyclogenesis via convec-

REMLHILT]. &

tively forced vortex Rossby waves in a shallow-water primitive e-
quation model[J].J Atmos Sci,58:685-705.

Luo Z.2007. A numerical study of multiple vortex self-organization as
forced by mesoscale topography [ J]. Meteor Atmos Phys,99 (1/
2) :65-76. doi: 10. 1007/s00703-007-0269-0.

Luo Z,Liu C. 2006a. An investigation into the sensitivity of idealized
vortex interactions to initial conditions and island topography[J].
Geophys Res Lett,33,L01809,doi:10. 1029/2005GL024543.

Luo Z,Liu C.2006b. Diversity of microenvironments and the complexi-
ty of vortex motion [ J]. Geophys Res Lett, 33, 1024805, doi:
10. 1029/2006 GL027765.

Luo Z,Liu C.2007. An investigation into axisymmetrization of a vortex
embedded in horizontal shearing currents[ J].J Geophys Res, 112,
D06103 ,doi ; 10. 1029/2006JD 007087.

Montgomery M T, Kallenbach R J. 1997. A theory for vortex Rossby-
waves and its application to spiral bands and intensity changes in
hurricanes[ J]. Quart J Roy Meteor Soc,123 :435-465.

Ping Fan,Luo Zhexian.2007. Numerical simulation of Meiyu front and
the diagnosis of moist vorticity[ J]. Progress in Natural Science,17
(11) :1341-1347.

Ping Fan,Luo Zhexian,Ju Jianhua. 2006. The numerical studies of vor-
texes and precipitating clouds merging in the middle latitudes[ J].
Chinese Physics Letters,15(5) :784-787.

Ping Fan,Luo Zhexian,Li Xiaofan. 2008. Kinematics, cloud microphys-
ics and spatial structures of tropical cloud clusters: A two-dimen-
sional cloud resolving modeling study[ J]. Atmos Res,88(3/4) :
323-336.

Yu Zifeng, Liang Xudong, Yu Hui, et al. 2010. Mesoscale vortex genera-
tion and merging process: A case study associated with a post-land-
fall tropical depression[J]. Adv Atmos Sci,27(2) :356-370.

(T R )



