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during the occurring period of heavy rainfall in the eastern Sichuan basin from 6 July to 9 July 2005 are analyzed
from large-scale circulations, water vapor transport and temperature advection by using the observed data and are di-
agnosed from the vertical and horizontal components of moist potential vorticity, i. e. s Pm and P2, respectively.
The analyzed results are shown as follows: (1) During the period of heavy rainfall, the northern part of Sichuan ba-
sin was continuously influenced by some low-pressure troughs separated from the eastward propagation and adjust-
ment of atmospheric long-waves at middle and high latitudes, and the Bay of Bangal monsoon trough located to the
southwest of the basin was more active. At the same time, Influenced by the westerly wind zone in the process of
the northward transport of the South China Sea monsoon, a cyclonic distribution was also formed in the southeast
part of the Sichuan basin. Moreover, the western Pacific subtropical high shifted westward to the west of the Si-
chuan basin, and the Tibetan high was formed over the middle part of the Tibetan Plateau. Thus, a saddle pattern
disposition of large-scale circulations was formed. (2) Under the background of the saddle pattern disposition of
large-scale circulations, strong southwesterly flow could directly enter the basin around the east of the Tibetan Plat-
eau, and weak southwesterly flow also could enter the eastern Sichuan basin over the Yunnan-Guizhou Plateau,
which formed a convergent zone of northward jet stream in the east of the Sichuan basin due to the stopping effect of
topography and the effect of the westward shift of the western Pacific subtropical high. Moreover, since these two
flows also transported a great amount of water vapor, a convergent area of warm and wet air with high temperature
and humidity was caused in the northeast of the Sichuan basin. (3) It can be shown from the diagnosis of the vertical
and horizontal components of moist potential vorticity that during the occurring period of heavy rainfall, since dry air
continuously entered the upper level over the Sichuan basin, the strong instability of vertical convection, i. e. , P <0,
was caused over the basin and developed toward the northeast of the basin, which made the continuous intensifica-
tion of cyclonic vorticity, i. e. » a low vortex strongly developed over the area. Moreover, the horizontal gradient of
equivalent potential temperature of warm and wet air in the low level over the Sichuan basin, which can caused
P.»>0, also played an important role in the development of the southwest vortex and the occurrence of heavy rain-
fall, and the center of positive P, was also in good agreement with the area of heavy rainfall. This shows that heavy

rainfall used to occur in the instable region of vertical convection of air with high temperature and humidity.

Key words

1 5|8

AR = N IR LRGN e sl g . #
TERT, RIEE 2 R R . PRTE S AR et
TRAE 1962 AR5 . B3 VLI 0 W A 2R b 0
HAg =AaF: (D ok A8 R R SR Y M AR
R R I 18 B R AR K G (2) FRIE P L FIZR
JEVe 2 T BRI (3) PU AT Rl iy
RS E . JF B, BT E X TR
PR AR R AR AR AU R G RITFE . AR T
FE NI ERE P =X, —R—IER,.
Je RV, = db I, 3 B X = A X
LWL LR AR BR TR RSN, K
I 7R g e R 2 2 A B I R IO B2 W . LA
H g B REURARNE” T A A T U )1 ) VY
R S E W AREER . 20 24k, YR
XIHERR B b 2 R R R A FOE B R AR T2 0F

heavy rainfall, the southwest vortex, moist potential vorticity (MPV), equivalent potential temperature

FEETH L R S i T R R sl Rk
KR BERRFIE » it 1998 4F R K VLA I
RGUMFHE. SR R T KU A& R
R RUEEPR IR A A AN OO P 1 5 AR B BT 4 11
W ARG e ERCE M HE LU R K s . I
MBAFAR TR 20~30 KARV B0 Ry 5. Tk
FAFU I R VLR A R e b R 0 i =R Bl
PR b B A RS R AR R RN A AR B 0 A2 R
i@ I LA R A T L g A% g 2 U R I A9 R 2 1
SRART . SR R A I A
FHECZ T » AT DU 435 M ) 2% T R R PR
WD T B AN PO B A R
FRABEAMUZ AR VFNR G, Kl %2 v
IRV R AR o s P AR 2R T EL 2325k B
T PG R U R R R S A SR R S T s O
2 AR DAL Z 0 g BELES A P R o e i R 4% 1) 4
FHE s, PR, FE R ZEAE DU A 2w R



24 WRIRAE « (2“8 B ROBE PRI T 54 PY g I A JR (0 LI AR T B HEXT 1 AR 2 W A A A

No. 2

CHEN Dong et al. The Physical Process Analyses of the Southwest Vortex Development and Its . .. 187

DI R BT . 7R b DU 2 P 2R 02
REEZRWNZ EXZ 2, G =4, 2004 ~
2006 4, FE)I| AR FIEE OB IX L 2 =R H B K
AT OREERT . FEIZ 2005 4 B ZRAE 1 ZR 35 M L IX
Fir RAERIRZEN , o 2R /KA 500 mm P b, X
N AR X 8 57 BRI G B R M R AR T.
SR H FDAT3E = 4F )1 2R 2 1 A= B B A AH G BiE
FEIRED, R, A B R YT 7 )1 R i X
I A AR B ER A B 43 BT FIZ B s X AT
DAR T 3 350)  AR 2 T R RUBE A3t 7 1) T i S v 2
WA A Bl A T EL AT DA 51 & P91 Z8 it ok
TR PY R AR 2R . R B R .

20054F 7 H 6~9 H., PUJI| £ Hb A b &8 75 4k
2004 4F “9. 3 B J5 HF— U BB R 1 AR (i
FRA 2005 4F )1 ZR “7. 8 BF” ). BLIRZE WL FE 1Y
B 7K HrCo 57 T P01 Z AR R SR i IX 2ok 7R
KA SREE R, JUE T, SREXIAR, 45 2
Wk TE RMATFMARMERABMARGT. N T
RGBT X U Z T B R R IR st B &
G R IX AR P FR 0 U g AR08 A A L R e ) B
s ASSCA A M b T U300 5 Ak AR R 2 R 0 e
S s B A 00 BFAD 12 B CEBREMFERS, RED . A
TG b s e ) AR R A ) AR AR AL, R
GrADS H 3l sSOUL I ZE b (B 21 1. 5° X 1. 5° 1y [ 4%
Lo IFH, FIHZKRGE R WA, R, A
AN T A AU E R i b S O = W) S8 YTy
L, WA S W G X RN R “7.8 W7 7Y
RIS R G AR I A R L R R BRAIL .
2 %K 2005 £ “7.8 RRF” Bk

FEHL A

& 122005 4E 7 H 6~10 HpUjI| 45 Bit i
FEREKE. MWE L TR, JIAXIK “7.8 &
P b R AR K A FE A T U AR A6 35 M b
X o SO T AE IS M M X Jmy b i Bof e 7K i B KT
2004 4 9 H N ZRJL AW RE , A B R K 2
RVIAR Ry I AR 2 R BRI AR, UK T 2004 4F
“O.3 MY . EEDUWERE ., RE. I
TREYIHBEELX =X, 7 A 6~9 H b s K
A5k 545. 8 mm, 541. 8 mm, 491.2 mm, HI,
R PR K AL HSR B, 25 iR M i A2 i
WRTEREFHMAMARAWERALGT. N

34°N

33°N

32°N

31°N

30°N

[}
29°N o

28°N

7°N
100°E 102°E 104°E 106°E 108°E 110°E

Bl 1 200547 7 6~10 H Y| #h BT FEK S5 (B
mm), B 7K KF 200 mm

Fig. 1 Distribution of total precipitation amount (mm) during
the period of 6 = 10 Jul 2005. Units: mm. The areas with pre-

cipitation amount larger than 200 mm are shaded

2005 4E 7 H 6~9 H 00 I} B i F2 24 /NHREK &5
ATUES (B 767 H 6 H 00 Bf, fHKFFEKH
O FBAL TR B AE F 0 R B Ll X, i it
A 55 M s DX A B 40 mm |1 24 /NEF BT K
s BT 7 H 7 H 00 B, meRREAKHL ARE L —
1) A DU )1 Z 2R AEER A M3 X . I HLAE A
M X R T 2 Xt BB T 60 mm (1) 24 /N
Fitpksn. BT 7 A 8 H 00 B, MU A AR
BRIE A 1 7 e — 2 b 1l ) s R KT, LR R R
KA AERTE T IR M X, AN T 24 /N Bk
KEIRE]T 180 mm. J5 4 —f KRR HO AL Tk
PN A X AR AL, HAEH I 140 mm, 3KJHTT 7 H 00
IF~8 H 00 B HBURE R ZR I, E G . #1XK
B, TIRRIHBEBAE 7 00 Bf~8 H 00 B[ H F&
KEAFHIES] 292. 2 mm, 298. 8 mm. 289.5 mm,
719 H 00 B, Bl wiH 4G 0] AR B RS Bl 943 2408
55 » {HIEJH 1 X B F AV AAAE— A 80 mm FRE 7K
Lo BRI PUN X g B 7 100 mm LA b i1
24 /NI B PR KRG, BT 7 H 10 B, WA
AR P ZRAS S DU LK 3 N R K e R AR 25 0,
P, SR INFESE A, RAFFEE T 3 K&,

3 5% 2005 FJIIFKMBEX “7.8 KF
" WARERRE =IBHFIE

3.1 500 hPa SEGZHEERFIERERE
VU e 2 Bl S R . H



P

188 Chinese Journal of Atmospheric Sciences

31
Vol. 31

AT HCE— BRI X SN RIR IR RS K R
A EIERNT L DU b AR — A s B
P 3 DX HL A AR 20 O P R AIRE R G 15—
MR R R AIE ABIBC S T B2 W 5
%m?%ﬁﬂ%?%ﬁﬁ%fﬁﬁh4%W%ﬁ
R R R 2R i, 2 H 28 i DXt SR K
%?Ktﬂ@%%ﬂﬁfiifo P s 2 BT P Pl AR 368 1) i T e
BB R R EE PRI 1T 5 RS AL A 785 | K 3 37 2% R A

R EZ 3. St ASCH MR R
7 H 5~10 H 00 M o] s K A 25 500 hPa
F T IE H AL TR AE 2851 K AR HLIX 2005
AR U788 KRBT R R I AL .

B 2 217K 2005 4F “7. 8 REEN” KA RTHIA
A7 A 5~10 H U g b R T 500 hPa g

TnAr ., N 2a v AR S| BRWALER 7 H 5
H 500 hPa KR ERGA B, Fmahi X o fa e i)

55°N 55°N
50°N 1 50°N
45°N 45°N
40°N1/ 40°N {757
35°N{ 3NN EN
30°N' 300N.
25°N 25°N 1
20°N 20°N 1
15°N 15°N
7E 8E 9E  105°E  11°E I125°E  135°E 7E 8E 9E 105°E  11°E  125°E  135°E
55°N T 55°N
\\L 56— @ . >
50°N 570,—\\_‘\\ <) 50°N 1 \§%§\{F“ 1567
582 ; 573 570 | ‘
45°N 1 \—L\ 1 45°N 4 l: Y ‘582
—/1/ 579 576- 579 @23
40°N ] 40°N 1 582
585
35°N{_ ! 35°N A 585
30°N 30°N %
8
25°N 25N —57 53
20°N 1 20°N+ \ B
585
15°N 15°N
7E 8E  9E  105°E  11°E  125°E  135°E TE 85°E 5°E 105°E 1I°E  125°E  135°E
55°N 55°N
SOON' SOON.
45°N 45°N 4
40°NT° 40°N 1=
350N 35°N-é
30°N 1 30°N 1
25°N 1 25°N 4
20°N 1 20°N
() o
7E 8E 9E  105°E  11°E 125°E  135°E 75°E 5°E 9E  105°E  11°E  125°E  135°E
& 2 2005 4F 7 H 5~10 H 00 B U 1| % 5 HoE 25 500 hPa & B A (3. dagpm): () 5 H; (b)) 6 H; (o) 7 H; (D 8 H;
(9 H; (D10H

Fig. 2 Evolution of geopotential height (dagpm) field at 500 hPa over the Sichuan basin and its surroundings during the period of 510 Jul

2005: (a) 5 Jul; (b) 6 Jul; (o) 7 Jul; (d 8 Jul; (&) 9 Jul; (D 10 Jul



2 PAMRSE « 728 RO RO R IR 1 557 T 7 R A1 ibs 2 Jr ) ) B R A B HC X )1 AR 2 FR 2R VR
No. 2 CHEN Dong et al. The Physical Process Analyses of the Southwest Vortex Development and Its . .. 189

PR —A RIS, PR AL T S HR i X, K
PO T IR E R X b 2%, 1 v e i (o 30 3 7
PSRRI 58 & & VA R A 3 A S L A Y R S B
Hoo 1 TP RS- PR e s o4 i ] 2 e 3 0 1| 4
HZR . 5880 gpm ZEA TAMA AR M5 HLoh. T
SEREJE PG AL WY R, 2 B G AT 5 /N T
fy, TG A4 7Y R A S8 R P R R A A
M. BT 7H6H (& 2b), TR AR
R 22 B E )W N | i b | L L | e R
SR s PUORY- 3 B BT g AT 87 T 2 e A
[ I DB N e Vi =1 S
MR VU RN e D) 2R R AT A i ) VY R USRS
P X T 87 B3 00 R R 3R I E &
TEFF MR ZRALFR AT G . BT 7 A 7 H (& 20),
PEFREARI LS KPR . XA H T T
AR ALHB I NREINTR AR AL » e D)1 3t 2R L o B
FELIBEAE s T DAL T AR O ) P4 AP R R 8
AR s ARV B ST — P s A
PERINASA PR R . X R IAE DU F 3t 20 =S
PR BRI B G SN . AT
R R, TRANAMX G LT —HREWN.
JFH. WK 2d fTRUE 2] T TIR EEAE
PR IMIR BN — TR Al . (L #7375 (0 B 370 e
SO, ORI TR A S, Bl 7 H 8 H i BlAE
REEM 2177 H9HM 10 H (LK 2e F1 6. H
T SR b A A s PRV R AR
PURFUTIRE, 87 RPN RBCE I . YRR
Ui, DT B B - 4

MU I 3 B B 5 533 R R 23 T 8 8 A R RUKE
MR T LA B B R AR AR A A N o R
e AR AE B PR R U 2R e b A P e
FRGEYERE TP 1| 3t I P A 3 R ) AR A
L TS A L T e IR R A 55 4 T AR G AT A
X T N G e L B AR R B
“H R LR E .
3.2 KRREKSEESHHIREE

JIZRHIX 2005 4F =Pl AR “7. 8 KARFN”
ARER H TR 47 IR AR S E T KR
Sk U1 S R 01 ik )1 AR 3t DX A
DX SR AU R S I . ALk, A 7 H L
R FE M R SR L A% 2 K s . B 3 2 2005 4F
7 H A~9 BRI R KR R A

>>>>>

444444

»»»»»»»

aaaaaaa

N :
80°E 85°E 90°E 95°E 100°E 105°E 110°E 115°E 120°E
200 g~cm'1 -hPal-s’!

AAAAAAAAA
VVVVVVVVVV
vvvvvvvvvvvvvvv

vvvvvv

aaaaa
aaaaaaaaaaa

aaaaaa

N :
80°E 85°E  90°E 95°E 100°E 105°E 110°E 115°E 120°E
100 g~cm'] “hPal+s!

44°N
42°N
40°N
38°N{. ..
36°N{2 »

34°N : \

32°N
30°N
28°N
26°N
24°N
22°N

o

N
80°E 85°E 90°E 95°E 100°E 105°E 110°E 115°E 120°E
%’g-cm'l'hPa'l-s'1

3 VUi fa i B FCJE s 2005 4F 7 4~9 HAER A EK
VIR B 4R . () 850 hPa, FIRIXHIIE R T 1500 m;
(b) 700 hPa, BIRIXHIE & LT 3000 m; (o) 500 hPa. Bl
X HJE = BE R T 5000 m

Fig. 3 Distribution of the water vapor transport flux at various
levels over the Sichuan basin and its surroundings averaged for
the period of 4 =9 Jul 2005: (a) 850 hPa (Shading shows topog-
raphy more than 1500 m); (b) 700 hPa (Shading shows topog-
raphy more than 3000 m); (c) 500 hPa (Shading shows topog-
raphy more than 5000 m)



P 31 &

190 Chinese Journal of Atmospheric Sciences

Vol. 31

ML 3 AT 2] 2005 4F U1 Z AR “7. 8 K2
W7 b R EEAKVEORE .. BT R R A
E AL T DU 5 - ). DA E 3a fr7R 1) 850 hPa
TKIRE S 5347 AT A 22k B iR AR KR P
I RURITR AU A%, 76 DU 1| 2 7R B 3 5L T 78
R AR AR R T 1) 2R A6 T 1) ik RS KR AE
VU1 Z 0 7R 35 ER e el % . EL 3b FaR B 700
hPa K53 5 A AR B, [FIAERR A & inhng gk
VRS2 B e i b TR BHL R4 R 28 it 21 09 )1 728 b g
#B SRJETERR VY R AU AR T 10 AR L ) ik
FLR KPS B A A AR AR S . AAIEL 3c W]
PIEH], 7 500 hPa /KIEH 5ok B d inPois i /K 5
T Ao 75 T e A 5 ok B P RV 7K VAR R R AR
AEEBIC A G 10 A ik » BB S 76 U1 25 AL i T 32
S5 % VY B A A D i AR A D 1 ik .
I, MIKJZ 850 hPa %5 )Z 500 hPa 7K A Y i % 1%
BURTLAE B, SR AR 2t R K Pk IR B2
=X —3ORA TIPS KRS, EEE P
ik s RIAEXS 2 2 e s i, 427 XU i
HEA DU Z5 s DL AEXTR R RZ Se it 2 0t = )i
HEA DU ZEHARER 5 o — 30k A o B R RS i 1Y
IR s R XU % ) 72 R 4
MK 5 5 = SR KU A /K PR % . ARG 3 T
% TR KRS 2K A VY KU K PR ER T A e
FE DY) AR BT J sk R /K P Bt > DA T S f
FEZ AR AL 2 W i AR A T8 R KPR

AT T A R R R R KR
PRI R 0, SRy T B G b AR O vk 2 e A
Je KPS % W AR B, T 143 AT B TR R N A R
1000~400 hPa 34 () 7K ¥4, i 3% 8 1 5 12 B A2 4k
(W O, IE 4a fIbATLIER], 7 H 7 H 00~12
B Ol i I 14 R B K VR el 1 R KU s )
JEHE D)1 AR R Sk ik . DU A AR AL R A
WK A X, IFRABENEE A IR R R
MR HETE R KPS % s 2 7 8 H 00~12 i}, 1E4n
Kl de F1 d FoR s i TREAGIRRR KA o i KU 326 U
5. Bz, DU 233 () 2R 358 2K VO 2 s 16 T
55 AU Z AR AL FRATAEAE R KPRk X, 3]
T 9 H00~12 i} (K de. D, FHRIAIHIE XFHIK
TERRIMSR 558 KU 2 1) K T3 R A D) | 43 b 2R
AA S s DR TE A 2R RN R 5 47% Hh B R K ik
o P, WA KRS X SR E, 7TH T H

REKPRFIU N 5 FEAE R R TR AR, A
M4 8 H RN M X KB i A R S it 758 2 Y
IKIRGRAE - FFAEARIR A AR o 9 ZUA i 1
THESHE R B AR R 2. (e R 2= U
N SECTRBEWMAE.

4 2005 FEJIIZR “7.8 XKEM” TEK
RRGRE

VP P A T [ PG it [X S 1 o RO K &R
45, ERARBAAAR KT R R R RN R R
MEmMARIL T s, Wit X K 2w,
Fh T D) 1 7 1 5 o2 A el R A 22 2 1Y e I 2 1
FAMEEE, L, ir7e Bk ey “” BUR RBEES
REME T, P RERIRG AR R4,
R EIT RSB AR KR R AR S R B
4.1 RERBRRESZHEE

P PO R I B R AR TR DU i b2 X2
T2 B, AR5 ) AR JE FE %S 700 hPa
Y5 850 hPa “F- s e 7 A 6~9 H W 4 12
B AR AS o AT 3 AT A 8™ B R R JE A Ik 8 5%
frs| &M PRI I & . KRR LR 5) . 1
WE 5a i, ERWHFLZAERMN 7 H 6 H 12
BFs DU R ZRIEe —a A U AR ™ A, DU 1| Z
R TP AR 2 5 e SR AR 5 A
PES . MRS 7 A 7 H 00 B (B 5b), FEREA I
— SR B v B AR S P G A A U
JEERAZIC, BEE P b AR L &R 4 K B AAE A
A S5 A SR AR i O 2 P R R A AR
PRI AR R R, KRS, 7T 7T H 12
B CEEL Se) s 0 ) AN AT PR AR i ik 50 K e I 5%
PRI RN MK, XN B IX 5] &k —3 K%
PR A 1 RUEE 25 (R el T s i s e, )|
LA AL =, A, DU e X,
o B R B Y VS A . 7 0 8 H 00 B (J&]
5d), DY) Z s AR AU A 5 B SR A, T AR
I DRI L — A R Bl ) i e M I 3 P 4 ol X
ST THSHERKBZEWNMAEE., 7TH 8 H 12
B (& S5e) s T2 KRR, A1 2 K2
P AT D) A A G55 AR F8 . A A ra TS
FEAE—HEPEAR s SR, DU )1 43 b 1 P b XA
SEPE NG PR G ACE XD AR T 7 A 3X X BEHR—
Y #m. 71 9 H 00 B (K 50, w] LA #| Y



2 WRIRAE « (2“8 B ROBE PRI T 54 PY g I A JR (0 LI AR T B HEXT 1 AR 2 W A A A

CHEN Dong et al. The Physical Process Analyses of the Southwest Vortex Development and Its . .. 191

96°E  100°E 104°E  108°E 112°E 96°E
g -1 SIppe
100 g-em™ -hPa™ +s

100°E

104°E

96°E  100°E 104°E  108°E 112°E
- -1 -1, -
200 g-cm” -hPa™ s

108°E 112°E

100 g-em™ -hPa™l-s”

96°E  100°E 108°E  112°E 96°E

mg-cm']-hPa']-s']

104°E 100°E

104°E

108°E  112°E 96°E
g -1 -1, 1
100 grecm™ ~hPa™ s

100°E 108°E  112°E

mgwm’l -hPa+s!

104°E

P4 D)t g K ELJE B 2005 4R 7 A 7 H 00 i ~9 H 12 i 1000~400 hPa SF¥ K GEE : (a) 7 H 00 ;5 (b) 7 H 12 s (o) 8 H 00
Wfs () 8 H 1205 () 9 H 00 BF; (D 9 H 12 B, WHIR XHIE & BE R T 3000 m; B XML F KT 1500 m

Fig. 4 Water vapor flux averaged for 1000 — 400 hPa over the Sichuan basin and its surroundings during the period of 7 -9 Jul 2005; (a)
At 0000 UTC 7 Jul; (b) at 1200 UTC 7 Jul; () at 0000 UTC 8 Jul; (d) at 1200 UTC 8 Jul; (e) at 0000 UTC 9 Jul; (D at 1200 UTC
9 Jul. Light shading shows topography more than 1500 m, dark shading shows topography more than 3000 m

I PGB R AL ] SOE R T3 K SR A X, 4
HARFR— AR P A SRR SR B S, IERE
e LA DU G ARFR s XA AR ) e IX R A
—REM. N7 H 10 B2ZJ5. #5451 < i
PEAGIR R G M AR RS S0 . THTS, TR KW
I FERZ 453
4.2 RERRFRENEE

ZELR, 5lRX RN AR IX “7. 8 KETN”
JEFE ) 2R DX 1 2 6h i 22 T 8 ks i AR I
FIRISRE . AT I A U 5K P VR AR ) St
P2 AT A3 AT DU | s K RN B 25 2005 427 H 6
H 12 Bf~9 H 00 Af 700 hPa 1 850 hPa -4 [ i%

AR,

] 6 2 U1 7o 1l e L ] 2S5 2005 4F 7 1 6
H 12 if~9 [ 00 if 700 hPa il 850 hPa [+ i%
AR 12 /NS . MNIE] 6a FTEREME S, 7 A
6 H 12 B DU £ pg e Ml i 5 e b X . AR bR e
L RAZR 1K, G 30 19 L A L b DX LA AR o
O e P L S AR d o L8 R i e (1 e AW O
BEAMIH 2X107° 71, 3X10 0 s 1, 2X10 7 s !,
TX10°7 s, AP Z DY R B AR R G T
B, FCRE R 0 S s XA i s % . 7 H 7 H 00
B (& 6b), #F “#” BUPARACE T, PO &S R
FNPE L IR AR A4S B AR B 0T K, FEI



P 31 &

192 Chinese Journal of Atmospheric Sciences

Fo R

36°N gﬁ ‘%'/"
34°N %’_:(//4" 7
32°N ’J(' {7 /
30°N

28°N PRI

26°N 1

24°N 1

22°N |

20°N

40°N

38°N

36°N

34°N

32°N

30°N

26°N i b\&,’ // : 7
24°N v,( f
22°N / = “%/

20°N
96°E  100°E 104°E 108°E 112°E

96°E 100°E 104°E 108°E 112°E

96°E  100°E  104°E  108°E  112°E

P 5 D)1 g % HLJE s 2005 4E 7 H 6 H~9 H 700 hPa 1 850 hPa SE-H AL . (20 6 H 125 (b) 7 H 00 ;5 (o) 7 H 12 s
(d) 8 HO00Hf; (e) 8 H 1205 (D 9 H 00 R, BRI X HIE & B KT 3000 m, AR XML E AT 1500 m

Fig. 5 Evolution of stream field averaged for 700 hPa and 850 hPa over the Sichuan basin and its surroundings during the period of 6 =9 Jul
2005: (a) At 1200 UTC 6 Jul; (b) at 0000 UTC 7 Jul; (¢) at 1200 UTC 7 Jul; (d) at 0000 UTC 8 Jul; (e) at 1200 UTC 8 Jul; (f) at 0000
UTC 9 Jul. Light shading shows topography more than 1500 m, dark shading shows topography more than 3000 m
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Fig. 6 Evolution of the vorticity (107° s7!) averaged for 700 hPa and 850 hPa over the Sichuan basin and its surroundings during the period
of Jul 6 -9, 2005: (a) At 1200 UTC 6 Jul; (b) at 0000 UTC 7 Jul; (c) at 1200 UTC 7 Jul; (d) at 0000 UTC 8 Jul; (e) at 1200 UTC 8 Jul;
() at 0000 UTC 9 Jul. Light shading shows topography more than 1500 m. dark shading shows topography more than 3000 m
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Fig. 8 Evolution of equivalent potential temperature . (K) at 850 hPa over the Sichuan basin and its surroundings during the period of 7 -9
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Fig. 10  Evolution of the vertical component of moist potential vorticity (Pu1) at 850 hPa over the Sichuan basin during the period of 7 -9
Jul 2005 (units; PVU, 1 PVU=10 %m? « K+ s ! « kg™ 1): (a) At 0000 UTC 7 Jul; (b) at 1200 UTC 7 Jul; (c) at 0000 UTC 8 Jul; (d)
at 1200 UTC 8 Jul; (e) at 0000 UTC 9 Jul; () at 1200 UTC 9 Jul. Light shading shows topography more than 1500 m. dark shading shows

topography more than 3000 m
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Fig. 11  Evolution of the horizontal component of moist potential vorticity (Pyz, units; PVU) at 850 hPa over the Sichuan basin during the
period of 7 =9 Jul 2005: (a) At 0000 UTC 7 Jul; (b) at 1200 UTC 7 Jul; (¢) at 0000 UTC 8 Jul; (d) at 1200 UTC 8 Jul; (e) at 0000 UTC
9 Jul; () at 1200 UTC 9 Jul. Light shading shows topography more than 1500 m, dark shading shows topography more than 3000 m
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Fig. 12 Schematic diagram of the large-scale circulation background under the middle troposphere of the heavy rainfall process during 6 -9

Jul 2005 in the eastern Sichuan basin and the physical process of the southwest vortex development during the period (H: high pressure, L.

low pressure, 4 : increase, cloud area: heavy rainfall area)
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