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Fig. 1

Zonal difference of 500 hPa temperature between WPSST and CTL (unit; C)

(a)departure between WPSST and CTL over 20°—30°N,
(b) difference between regions of 20°—30°N,80°—120°E and 20°—30°N,120°—150°E
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Fig. 2 Meridian-time cross section of precipitation intensity (unit;mm « d~!) (a) and wind fields at 850 hPa

(vectors: wind direction; shaded areas: wind speed) (b) averaged over 110°—120°E

K 3a 2 CTL IKERHAU A 110°~120°E M
JK 53R JBE I 8] -2 1) T . f PR] 3a WTOLL S 13 R
JaAE 26°~31°N B r th B A F] 4 mm « d " HTL
T AR R 5 B R AT R SR B3 17 ik Ze A Bl S B K
S JRE U 5 B A 20 Aok i S O L BARTESH 22 fix
BE ST A AT op T B AR AR A R M AL D .4 H R A
E5H bR, 6 HMAZE T A EA WAL=
KL T M R 5 — 45 2 KT 7R 7 A vh ) gk 2k
Jette =4I JEAEAE R Z=.8 H o A) 2= 9 H Ha) i
W AEREAE R .9 N ) RS A R g RS 5 A —
267 URT AR BN 7 H AT 1) IR 2 O 4E 1 F
10 A B4y, il xf b &l 3a MK 2a Al L& B, CTL
TR UL A VI R A RS G N ] L B T — 2L B
TESR 12 o Hi e V0 A F 5 B 4 mmo» d 'L IR

I 588 R T A 55 i R A L AN R J2 CAMS. 1
FOREADL Y YT T 7R T TR 07 O L 58 R 5 L ik Ak
A& B CAMS3. 1 520 5 ¥ 22 XU B 7K A5 41 5 S 2
REUHE S T vy g I 2R XU & B O R s B R A G
ME P b X B . WPSST 45 5 L8 (& 3b).
1—3 JIHE 26°~31°N [ i © Jo 8 o B K, B 7K ik
HOAIRF] 4 mm « d7'; HEE 18 fERTIE,28°N LU
b A BEREEIRS] 4 mm « d A FR AT . A TE

i 30°~33°N B IR IF RS B4 25 i Bl JS — 4k RN
HrALHE R 36°N Mk, 75 — & MR & 33°N LI I 4%
2256 J1 1Ay N6 H oAl IR AE 30°N B i 9 —
ZRUR TR AT [F) IR AL ARSI HE B AL X, 8 H
f A A6 T T b B . 1B 3¢ & WPSST il 36 5
CTL R 110°~120°E - 2 [ 7K 38 B fi 22 i} 1) -



60 M OH A

% 4R

%22 %

2o FITE R AT LU s AR 12 B TT 4G L 7R 30°N LA
A — 2k B K R B R 2. 3 H R Al R
ZEMH fe o, 22 (E 0 A T 277N BT, 5 R i AIG
2mm-ed LA 0.1 BEMEAKY, SHEA4HH
fR 2 E WA E Rt g 4 A G R 25 (E
M mde s, # 5 AR M AENE LR R 307 ~
33°N Btz ;6 J3 b f) f 22 (R W A — &R 4 4k 2k mp b
17 A BA Ak R e At X, 5 A — S rE VE B4R

45°N

g V&W i

33 17 . U
27 ] | (vf’w/\s ‘
] D ) 3 3 (
21 " A (\f\ Pl
12 2% 36 48 60 7
i) 751/ Ak

36
i )/ i

Bl 4a J& CTL 3 50 45540 1 M F- 25 38 1 AR 4
850 hPa JX47 () 26 [n] - 34 (110° ~120°E) fif [] 3 A2 .
o da W] DATE A 2.3 A5 1M 7E 25°~30°N
BH I H B XU R 2 3 moe s A P EE R 4E ) 3 H
Hf) , LA 27°~30°N Bt 26 17 S 2 (110°~120°E)
K 5% E IR F] 4 mm « d ' (B 3a) 5 b5 P9 md KA
W EREE 3 H FAE 4 A LA R K Rk 26
17 v KOCTF B . 3 B 8 3 mo» s~ ' F Il
Jed 8 6 R NES 20 M FF b 29°N BT £ 1] °F- 3
KR R E AR L GAF) 4 mm o« d 5 ES 24 P R R
M —25 hnag of ok g ey R . 20°N LIRS . fE 6 H
ARG - P 1 R AR XU S P R AL (HL T R XX 3
JIN I LB 1) R A A AT 2 e T 2 XL TG R AU Sy
AR KR S ) B R e T A CAMIS. 1 458 5% g
V2 KBRS PLRS A R e . Pl T AL L VTR A A 25°
~30°N B3 75w KU A s A 4E 45 5 267~ 31°N [ i

M IXOF4ERF R 10 A M A). DL B AR W] R TR
.~ P R 3 Bl BT 205 1) T i 410 22 S s g . 3 —
A J R HEAE 30°N DL b DX ek K o 8 Y S /b D
ANERFE R B 3 A ) K4 A R A b
MR AES 2 mm o« d7' o DA R AT 5RO A 1R
fE i 90 45 2R O — B IE AR 3—4 A Al LT
30°N LA - 1 i 55 ¥ il £ 77 25 S 10 op 3 [ A FR R

Rk W\ o % L{\B\
| v \@ )
2 W ﬂ

21

Eh‘llﬂf"ﬁll/ﬂé%

Bl 3 110°~120°E - 34 B 7K 5 & i) A1 o) 1) 1] (]
Cffi.mm - d D (a) CTL X%, (b) WPSST iK% .
(c) WPSST i % 5 CTL {56 1 2=
(X Fmiad 0.1 /2R
Fig. 3 Meridian-time cross section of precipitation
intensity averaged over 110°—120°E (unit: mm -+ d 1)
(a) CTL, (b) WPSST, (c) difference
between WPSST and CTL
(shaded areas: passing the test of 0.1 level)

SR KK I B AEREAE XTI . &1 4b & WPSST 55
B 3R [ 2R & 850 hPa KU 19 &6 1] °F- 34 (110° ~
120°E) B [A] A48, K] 4b AT AR H.3—4 J 257~
307N Z[a] P4 g KB R/, oM ad 3 me s Y
XU s B 24 M 5 76 30°N LLRE FF &t BH o 1
i3 m e s A TE R RS ERE B A 32 R I
U6V A B s O 1 U P B . 20°N RLRG . g I Y
7R B UG 1] 2y 74 g XU B ) TR R S 7E 6 ) Hh R T
Ja .5 CTL {5 AHr . K, thF & 200 K77 &l
FRAT T 2% TR BE T e 5 | S P 2R ST — 1Y KTV I A
[vi) 300 26 1) 06 ok A 0y 2 S 5 B8 ) A8 Ak X e i 2R XL
WM RS A K, WPSST 36 5 CTL X5 i 7
[ 7 ¥ 850 hPa X372 {H &l (I W) AT HITE 20°~30°
Nl 10°~20°N 43 Bl A — A4~ R i F X, 1A
FE 107~ 30°N £ 7 22 (H 78 XUt B . WPSST s 35 5L
LU 1 A PERURGE %S CTL iR 5/, 55 13 8T ih 1



%1

K TR A 2 G RS T A AR T LR X R VR R T A S 61

20°N BF I B T 22 A AR XU AR5 18 A A Hh s
5 20 WRITAG A5 25 M 22 (E R AU AU 38 06 50 5 1 g
PR A 25 i LUJm 22 fE AR AL K m AL 2% 3l L 5 35 e
R J 72 060 55 T O o e Ak . NER 40 R RS T U6 R
10°~20"N B3 th B 22 (5 A< AL X 180 J6 A% 3 1 [R] i
25 (H 5 JIE I O R L 2 A8 i 22 {EH b i AL RS B
25 NI » SR i 22 (E AR WUIX 1) 19 4G « 7257 66 6 plg

\\\‘\\\\‘\\\r‘/’\* S
R i
w_/»f//ﬁ;///r.*\‘_‘\\\ R

N e (A
N e e A

DN s A LIRS R A

s m A A e

22V Tt

AR

LaNInlE I VATS

R T NMIE, YLK FEFERTPE R
T ) AR A ) T i AA ) 25 SR e . R 35 AR
[ A HK 20°~30°N JiE [ N #9850 hPa 74 Fg X5 i W]
S 55 L 5 M I UL R A R R R A O .
CTL i3 (& 5a),#E 850 hPa & Efdg I,
S e D AR B A A — > iR RE L S 58 A AR L L S
PG R R ARG o T =2 11 A A KA o 34 88 5 i A

50°N
40 NRRW mes
11
30 A A
PR I hm\ww/””j(yf‘ o 9
I Panatan IRR AR 7
20 " 5
3
10
- PPRPPRNERES S NS SUS SRR,
EQ e Sbaiahihl A~ ; ) ; ; . :
12 24 36 48 60 72
Itk 1] 551/ fi

B4 FRERIA10°~120°E) TR F- 1 850 hPa XU i [A] -2 ] #1l H &L (Rt XU B MU
(a) CTL {5, (b) WPSST 5
Fig. 4 Meridian-time cross section of 850 hPa wind fields averaged over 110°—120°E in the
east part of China (vectors: wind direction; shaded areas:wind speed) (a) CTL, (b) WPSST

50°N

40

30

20

10

Bl5 3—4 H 3 850 hPa % % (3 :gpm) (HEL K 1500 m bIE 4 L0)
(a) CTL k5. (b) WPSST i 4
Fig. 5 850 hPa mean geopotential height fields in March and April (unit: gpm)
(dashed line; the topography of 1500 m) (a) CTL, (b) WPSST

WPSST 55 i (18] 5b) . 75 8 5 J5% A 7 000 170 0% 164 528 J3E
B2 b CTL 356 25 5 55 40 R 19 1Z AR R 5 78 KOF 7
LI = R el [ VO R VAE 0 -0 A NG D e 7 B S R
J& CTL i B 8l A9 3—4 H F3 850 hPa K K fit
Yy » i A5 OF 75 98 o i A 0 ) 1 X 37 i A 4L A e
HRE RN o7 B FIR B 5 SE B i . i
AT ARE DL 7 5 e A e 0 1 S i, (AL 5 5L A L
OB /0 5 O 55 . v A 8 B T KTV AR

JE F B 45 S 55 52 0 A 55 o — 3, B[R] 4% 52 1O A
K 25°N DAG M P - 25 1 vl 3] o Jin iz 15 v 3 Y
J R M X BB AT A 2R K 43 00 AE 3 [ A R b X R
2 By AR A 1) Ay v e X 3R Y P R L A e R LR
DX AE VY R A 2 33 4532 M X K PR
A5 B 5, VRS X BLK PRGBS o
PREFIE —1.5X10° g« kg !+ s (] 7a), TE
WPSST i85 H (& 6b) , 7 6k & Jit 36 AT A7 7E — 32



62 MO R % % i 58 22%

PRI » 2 IV R )37 5 0 it 38 5 9 o 3o — DX BT 0k /) L. 58 J3€ D6k 5553 o H L 58 2 55 S — 0. 5 ¢
R LUK K E R i P — AT 10 7 g o kg e s (B Th) . O TR IEX — 5L ] 6e
RGBT E R X P KR S CTL i 45 WPSST 5 CTL {5 #9850 hPa X 37 72
HH BT A 55 5 AR VR M XK OB B AR S (B A AT DL 30 N LA R Y B [ R e % P R F-

70°N Aa AT IS >~ 2z 2222

70°N — )WM N

R(Q) A A A A2 222 r s T g NP ST I
SR A r—— SRS 5 555w T

R e e e NIt P2 T L UUSSSININNN
b/ s SIIRNNNY S 22 S TSSSSIIN
N

50 ’/%Wi/
== 2
=%,

2l v%\\\\
/ ,gﬁ>r7>»<\v\\ S\\\\\
2 /’;_,> 2
_,a\aéz”/‘f" =
Foamonl VAN
30 ‘:),¢X Lo 30
PRI \\\MAJ
A
] } ) I
AR
é?i::;( PBERN 58
10 ‘ | e 10
60 100 — 140°E
10 m-s!
70°N Uc)%/itﬁi\i?:% 1 : ::::::::\\\wwwu/[
AP A AP a a0 wiiiiiiiii”"/ K6 3—4 A1 850 hPa K7
IS ST ‘\\\\\\\\\{ 4 s T
Cvaame a2 ij\\\\\\\ (HEZ Ry 1500 m MU & BE 2K 5
- S S AN o .
SR S Fote i “:;;33@3& WIS X 3% T 0. 05 ) B % MR 30
S A e Nu v NI . p R
5@ TR s (a) CTL %, (b)) WPSST %,
DA A O
Tlpl\p)jfjéﬁi{i SRS : (c) WPSST i3 5 CTL i % ffi %
POEND N A SNV ERN . . . . .
30 T KV :'/«V AN e Fig. 6 850 hPa mean wind fields in March and April
(dashed line: the topography of 1500 m; shaded areas:
passing the test of 0. 05 leveD) (a)CTL, (b) WPSST,

(c)difference between WPSST and CTL

100 120 140°E

Bl 7 3—4 H ¥ 850 hPa KVl fEHUE 5
(Bfi: 107° g« kg™ !« ) (LA 1500 m B & LR
FA 8 X i 0. 05 (1 1 25 P46 56
(a) CTL i35, (b) WPSST %,
(¢) WPSST {10 5 CTL {50 i 2
Fig. 7 850 hPa mean moisture flux in March and April
(unit: 107° g+ kg™ ! « s) (dashed line: the topography
of 1500 m; shaded areas: passing the test of 0. 05 level)
(a) CTL, (b)WPSST, (c)difference
between WPSST and CTL




%1

K TR A 2 G RS T A AR T LR X R VR R T A S 63

Hiy XA S M 25 (8 2 O A6 LG N 3R B KV
Ui O 358 L 2 v VA b 2 B P O 25 0 AR XU R
3 0.05 A9 I & MR B0, JF 3 52 DUAR UF 1T B AT 25 (E VY
K. B 7cfy WPSST 5 CTL i 5 A48 1) /K 7538
FORE 28 S5 43 3R [ KGR 43 1 IX Ol 1E 22 5 X, 7 3K [
KBl AR BT R AFAE — D IEZE 0, IR 320. 05 Y
B E A B0 YIRS b X FI% E 22 A 0 T ER .
DL B3 B 3R W1 76 3 2k T 8 A 2R 0 ROF 1 Al Bl i
AR BE T B0 25 26 1) 1 B A ) 22 S INE B R
AR 26 BE 9 G KT ¥ R AT e 5 R el 55
F14) G i DR e R L 0 557+ DA U TP g R A O i 6
Wit 22 V6K 55+ i AR YT R b XA K P A A
V5553 30 A A 3 3 A AR DK AN 1 B A SR 1 R K

B 8a jt CTL KK ALY 3—4 H V[ K 5
JEAr AT . H1 B 8a WL T 9 IR AR i 2% LA B K
DAL R S R W N S N 1 O P i S M ST
Hik%) 4 mm « d7', 5B E 3R R BE ZR B8 1Y
R K HL O B VL R A T 9 1 s i b 98 B AR /)N L H 2 3

100 120 140°E

ASCH ] NCAR #2469 CAMS. 1 #1540, i i
U PG RSP 3 I A DX 5 T I R A 2 Y AR AL
WEFE T AR BPRBL T 23 MK Bl 45 A1 408 19 74 K P9

AKEI VLR A F B B AR K A Ol . Bl 8b J&
WPSST i 45 3—4 J ¥ B K 5 2 43 i, o] LUR
R AR L G ANAEAE — DR A F] 4 mm -
d™ YRR s o ABLFR KR AR BB A R K G B 2T
e FRIE VI A g b DX B K 5 B B B B B CTL
TG 5E BE /N, 1 JE A 22 M DA VT R K R L
CTL A BIZE KA, Cid 6 mm - d ', &l 8c &
WPSST 5 CTL X5 3—4 H VK i B 22 {1 5>
A1 3 [ i T VG A v p 2 8 b AR A Y R 4
DX T o A 7 i B B 22 {E X . P g 2 1 B 4 e B
B F VLR X AEE— NP0 — AR A 1) Y K £ 25 (E
e AE VL g L XA — A RS — 1.5 mm « d
RT3 [ I TINS5 1 N €07 4 N N A iy N A 1210
A ) Ul T 25 S LT 9 R e R R A v
AT 58 Ok 55 K = D AR A O Y P R R O R B
Wit =2 0 535 o TP A ED P R 1 AR e s R R DR
T RCTT L XA Y R T B B 5 e S . S
LRGN 5 B B 080

40°N-_

30 A

20 4

100 120 140°E

B8 3—d4 J1 - ByRE KR BE S A (e mmo« d )
(REZR 3 1500 m #JE & BELk s B X R0R
it 0. 05 gy |EMEMKR (DCTL 5%,
(b)WPSST i85, (c)WPSST {55 CTL i 5 i 22
Fig. 8 Mean precipitation intensity in March and April
(unit: mm « d ') (dashed line: the topography of 1500 m;
shaded areas: passing the test of 0. 05 level) (a)CTL,
(b)WPSST, (c¢)difference between WPSST and CTL

2 1125 ) i i AR Hy 22 S5 0 3R VTR AR T R AR Y
Wi, FEESE TG

1) A7 2 P KPRl PR M X7 3% T 3L T s
K T BOR . — VG RV 3 B BT 26 i) 13 i 44 ) 22 55t i
ANEE L 34 R R ER 20° ~ 307N Yl A Y
850 hPa PR3 K] 208555 . 5 Z AR LA 3—4 A A



64 M OH A

%

Eird 22 %

FE 307N LA 14 [ 7K 5 J5E 1 8 /0 o /0N A5 3 1
BN 3 H ) Je 4 A R Al X R A vy
RV P 242 10T L P38 S 3 14 2 S T i A g 22 5 K
/N AT A I 39390 R AR T R R — RIS AR
AR AT 25 57 X T PG R XU K TR A 3 2R

2) AR VUK 7 @l B 20 1) i B 24
72 S Il B S BT R TR R ARG T 5 R T A
55+ [ I 22 A T 15 7Y P 39 ) R s e T 2 Tl o7 5
B JEE 00/ 1N » AR 205 JEE PG - 1 B A AR g o Rk 5
LA A PG R X8 S5 A N DRk 5 . DRI P R R I R
Ui i 226 0 I 22 ek 3 3t AT T XA K PR R AR S
548 J3E 1A A8 DK 553 3K b B 4 A AR DU AS R T i B
56 FA) 77 A TR EICTL R A R 06 S T )

& % x #t

[1] Tao SY, Chen L. X. A Review of Recent Research on the
East Asian Summer Monsoon in China // Chang C P, Krish-
namurti T N. Monsoon Meteorology. Oxford: Oxford Uni-
versity Press, 1987 60-92.

[2] Zhu Q G, He ] H, Wang P X. A study of circulation differ-
ences between East-Asian and Indian summer monsoons with
their interaction. Adv Atmos Sci, 1986, 3(4): 466-477.
KRz B B4Rl AR ol 25 X5 b AR TR
IR, B R AR, 1998, 9GETD . 17-23.

BROKHT, VL, SRHE ., SE. S U AT BT R KUY R R M X R AL
PERESE. R4, 2004, 62(2); 129-139.

TR BRI T G e A T A D X I Y R KU R I B T
M. B R R, 2002, 25(3); 298-306

Zhao P, Zhang R H, Liu J P, et al. Onset of southwesterly

[3]

[4]

(5]

(6]
wind over eastern China and associated atmospheric circula-
tion and rainfall. Clim Dyn, 2007, 28. 797-811.

L. BRI, ST, SF. AT 40 4R AR R XA AL R AR B
Highii2zE 6 R, MR LM, 2008, 19(5) : 522-530.
B, RN, H R, & BRIV ERD SRR

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

AR, G2, 2008, 66(5): 716-729.

TR, FBPCAR. TG AL KO-V ¥ T I X AR ) BRSO R
W] F B 5. BTG 4. 2006, 17(3): 310-315
g, R0, e, & PEWNILESREKS KFEE
IR A AR OCARAE. AR %R 2001, 12(3) . 383-384.
PSS B 3w 7 o L UG I S e L e o A 0 8- A P T
KGR, 2000, 11(3): 339-347

ARAT s AT 40 SRALIR, A5 2 m) g Bl AR ) 25 S TR N e e
SARTE A IR . B E R, 2007, 52(24): 2895-
2899.

il &g, ARAT . F5E . 5F. 0T AR W R HH 25 RURI B 25 XL
BIFEAIR. KA B, 2007, 31(6); 1257-1265

BEN, WD, MAEE, % FRESAEE XS M6
Mok, dust: B RAL, 1977, 3-4.

LR, E R, dEnt MR ARAL . 1987 269.

it 7F . ARSI B AR IR 5 1 B AR, 1991,11(D)
100-111.

RER, WK LRI EEE WA R, BHEGER
1996, 12(2): 65-70.

PREZR . LTl SR T, TR TR I K R AR A5 e Ak R
S O R TR M. 2003, 19(3): 260-
268.

Tian S F, Yasunari T. Climatological aspects and mechanism
of spring persistent rains over central China. J Meteor Soc
Japan. 1998, 76(1) . 57-71.

T H 4. REME TLREW MRS A KR 2008, 66
(3): 310-319.

B JH TS, WRBER . AE. oI ACHR -0 OROT v R BV 2R R
AN A1) A8 R A B B P9 23 BT 4L 244l 2008, 66 (6)
940-954.

BT T, FITERE, GE. AR TR AR I - B 28 S 0 R R
AR T VY B XU K R i BB . BB AR, 2009, 54 (16)
2372-2378.

Collins W D, Rasch P J, Boville B A, et al. The formulation
and atmospheric simulation of the Community Atmosphere
Model Version 3 (CAM3). J Climate, 2006, 19(11) . 2144-
2161.



%1 kAR AR VG K YR 9 R T IR R X ] VT A T R 5 65

The Influence of the Subtropical Sea Surface Temperature

over the Western Pacific on Spring Persistent Rains

Zhang Bo"” Zhong Shanshan” Zhao Bin” He Jinhai® Chen Longxun®
Y (National Meteorological Center, Beijing 100081)
Y (School of Atmospheric Sciences s Nanjing University of Information Science & Technology, Nanjing 210044)
3 (Chinese Academy of Meteorological Sciences, Beijing 100081)

Abstract

Using the Community Atmospheric Model Version 3.1 (CAMS3. 1) provided by National Center for
Atmospheric Research (NCAR), the influence of the East Asian subtropical zonal land-sea thermal differ-
ence on the spring persistent rains is studied. The results show that the monthly sea surface temperature
over the western Pacific (15°—35°N, 120°—150°E) are two months ahead of schedule, the seasonal con-
version of the East Asia—the western Pacific subtropical zonal land-sea thermal difference is delayed, and
the thermal difference between the East Asia and the western Pacific in spring is decreased. Under this
condition, the intensity of the southwest winds at 850 hPa over East China in March and April decreases,
and the rainfall over the region to south of 30°N decreases during the period from March to April, the re-
markable decreasing periods are mid-March and mid-late April. The result shows that the intensity of
spring persistent rains decreases due to the little land-sea thermal difference. The important role of the
East Asian subtropical zonal land-sea thermal difference on the spring persistent rains over Southeastern
China is verified. As far as the mechanisms are concerned, the results are as follows.

When the land-sea thermal difference of subtropical zonal is minished, the intensity of vortex over the
southeastern Tibetan Plateau weakens and then the geopotential difference between this vortex and the
western Pacific subtropical high minishes. The western Pacific subtropical high over the middle and low
latitudes weakens, and the intensity of the southeast wind decreases over the region to north of the western
Pacific subtropical high. Therefore, the southeast warm moist airflows decrease and the convergence inten-
sity of the moisture flux divergence weakens. Under this general circulation conditions, there are no heavy

spring persistent rains.

Key words: climatology; spring persistent rains; numerical simulation; the subtropical sea surface temper-

ature over the western Pacific in spring



