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Abstract Impacts of regional sea surface temperature anomaly (SSTA) on the interdecadal variation of the North-
western Pacific Subtropical High (NWPSH) are studied by numerical simulation with the NCAR CAM3 global at-
mospheric circulation model drived by 1950 = 2000 monthly SST in different sea areas (global, extratropical, tropi-
cal, tropical Indian Ocean — Pacific, tropical Indian Ocean, and tropical Pacific), in comparison with observational
data. Results suggest that the change in the global, tropical, tropical Indian Ocean - Pacific, and tropical Indian O-
cean SST has great effect on the interdecadal variation of the subtropical high. The SST in these sea areas varies,
the interdecadal variation of the subtropical high occurs in the middle - late 1970s, followed by its area enlarging. its
intensity enhancing, and its position more westward or southward than normal, which is in better concord with ob-
servations; the variation of the tropical Pacific SST also influences the interdecadal change of NWPSH in summer,
and as a result, the high’s area and strength change in the late 1960s on an interdecadal basis and its southern bor-
der undergoes interdecadal variation in the middle - late 1970s, afterward, the high’s intensity enhances, its area en-
larges and its location is south of mean, which is opposite to the weaker impact offered by the extratropical SST.
The variation of NWPSH driven by the SST in the tropical Indian Ocean is more consistent with the observations
and more significant on the interdecadal scale than that driven by the SST in the tropical Pacific Ocean, and a possi-
ble reason is due to the contrast of anomalous circulation over the Bay of Bengal-Southeast China between them,
with the former exerting anomalous anticyclone in favor of the intensity enhancing and enlarging and westward ex-
tension of the area, and the latter exerting anomalous cyclone unfavorable to the westward extension of the area. As
a background, the interdecadal variations of the tropical Pacific and Indian SSTs occurring in the late 1970s have im-
portant effects upon the equivalent scale change in the NWPSH.
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Fig. 1 Time series of summer the NWPSH (Northwestern Pacific Subtropical High) intensity, area, north border, south border, ridge
line, and west point indices during 1951 = 2000 (dashed line: linear trend ). R? explains the variance of the time series; * , %% , %%

represent that the linear trends are statistically significant at the 0. 05, 0. 01, and 0. 001 levels, respectively
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Table 2 Correlation coefficients between the observed and
simulated NWPSH indices
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IPOGA  0.577*** 0.616*** —0.087  0.256  0.081
IOGA  0.613*** 0.646*** —0.165  0.050  0.286"
POGA  0.329*  0.486***  0.010  0.222 —0.093
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Table 3 The differences of simulated six WNSPH indices between 1958 - 1975 and 1981 - 1998

RATHTYY RAL 5T AL G 2 5
Al 0 R A 2 LACER Y Py b2 (1958~1975 4E) (1981~1998 4F) (R7E S5 I8 T BT
R GOGA 381 174 303 494 191
TOGA 247 147 180 346 166"
ETOGA 315 44 309 322 13
IPOGA 296 113 223 392 169
I0GA 381 89 347 444 98*
POGA 361 57 340 397 57
i GOGA 181 57 154 221 67"
TOGA 135 60 104 180 76*
ETOGA 169 14 166 171 5
IPOGA 155 48 127 196 69
TI0OGA 182 34 167 209 42+
POGA 182 20 175 194 18
e GOGA 34. 3°N 0. 9°N 34.1°N 34.1°N 0°N
TOGA 33. 4°N 0.9°N 33.6°N 33.2°N —0.4°N
ETOGA 33.7°N 0. 8°N 33.5°N 33. 8°N 0. 3°N
IPOGA 33.9°N 0. 8°N 33.9°N 33. 8°N —0.1°N
TI0GA 34. 3°N 0. 6°N 34. 3°N 34. 4°N 0.1°N
POGA 34.5°N 0. 6°N 34. 6°N 34, 4°N —0.2°N
i GOGA 20. 8°N 3.3°N 22.5°N 18. 2°N —4. 3°N*
TOGA 22. 7°N 3.3°N 24. 2°N 20. 0°N —4. 2°N*
ETOGA 20. 7°N 0. 9°N 20. 6°N 20. 6°N 0°N
IPOGA 22. 1°N 3.2°N 23. 7°N 19. 3°N —4, 4°N*
TIOGA 20. 3°N 1. 8°N 21. 2°N 18.9°N —2.3°N*
POGA 20. 7°N 1. 6°N 21. 4°N 19.7°N —1.7°N*
Pk GOGA 30. 0°N 1.0°N 30. 0°N 29. 5°N —0.5°N
TOGA 29. 7°N 0. 9°N 29. 9°N 29. 2°N —0.7°N
ETOGA 29. 5°N 0. 9°N 29. 3°N 29. 6°N 0. 3°N
IPOGA 29. 9°N 1. 0°N 30. 1°N 29. 4°N —0.7°N
I0GA 29. 9°N 0. 8°N 30. 1°N 29. 7°N —0.4°N
POGA 30. 1°N 0. 8°N 30. 3°N 29. 8°N —0.5°N
[ LEE GOGA 112. 6°E 7.1°E 115. 0°E 108. 3°E —6.7°E
TOGA 120. 7°E 14.5°E 128. 3°E 111. 8°E —16.5°E~
ETOGA 114. 8°E 1.4°E 115. 3°E 114. 6°E —0.7°E
IPOGA 116. 1°E 8. 2°E 120. 7°E 111. 1I°E —9.6°E
I0GA 113.9°E 5.4°E 115.7°E 110. 6°E —5.1°E
POGA 112. 9°E 1.7E 112. 8°E 112. 4°E —0.4°E

W % %% FIRIIT 0,05, 0. 01 B EMAKTRLE .

OB 2l JUG B . ETOGA K Ja il BIRE PRI R A AL BEAE d i — P 7R

B g B, IR SRR X R AR PR A AR I DX i I H OB R S AR TR
B o PAHFENRE PRI B AR X P PRI S0 L TRPBRIE AN PYAif,  T BAefs DR 3 Vi i 7
FLE AR UL HA R R AP R A 0 AR EIZIX SRE AR R E R R S . AT Rl
FEMMEA, AT LT 1970 AU L B0,



PN W 34 %
318 Chinese Journal of Atmospheric Sciences Vol. 34

90°N 5
80°N -
70°N 1 °F
60°N ¢
50°N - \
40°N 135007
30°N A
20°N A
10°N =

EQ {8

10°S 1

20°S TSmg Tm/s
30°8 .

0° 0° 0°

90°N v

ony 4 () A = 0
80°N A AT Y > S, vy 1-:444 ‘vvvl.A

oN - R T s W < == T Syal X =
700N e, 5= j g =2 ~ > =
60°N -+ Gl ¢ « « < ¥ j;q.v " ; ;
50°N. Z}""“o,'s/".‘.
40°N-:\‘ "*—'*"“ 5% x »
30°N 1 A ” 5./, B\, > 4 cabe

o"l:“—"' a O,v,.i.x-\;‘tqr‘-‘wv
20°N 1 4o r R e E PN G NG s
e et =

EQ 5 2 A% \i*gﬁ_ & §“*-*—-*-~t--$4-to.s --------

10°S U: ‘ Sy a4y >y /,,.-43.5”_,../,

20°S + Y5 > (Al h.e - .-—:0.5-‘"’;"-:\?“';"' » - > . Tm/s
30°8 . : : el

0° 60°E 120°E 180° 120°W 60°W 0°

Bl 4 BRI EZE (6~8 H) 850 hPa Jipk%L (BAAL: 105m?/s) KBEsE R (TLi S M. Bihi: m/s) AFARERZE 5 Bl (1981~1998 498 1958~
1975 4F): (a) POGA; (b) TOGA, B . W ek%2E it 0. 05 W E K EH L X
Fig. 4 Differences of simulated horizontal streamfunction (10m?/s) and rotational (non-divergent) wind at 850 hPa for Jun - Aug between

1981 -1998 and 1958 - 1975 (a) POGA; (b) IOGA. Shaded areas are statistically significant at the 5% level according to Student ¢-test

4 HEXRTF, NEFEREENSE

KETETUNAXREFISER

B 22 1K B9 32 i

P} 2815 (Zhang et al, 1997; Chang et al.,
2000; Huang, 2001; Zeng et al., 2007 ; k7] ¥k%%,
2007; WNISE, 2007) FKH], A7 AR R VE SR
WEN RIS TE 1970 SER0P e R 4 T — R4
(ISR BN S N RN Vs = 8 SR oY A T
b, B AR IR SR, SR IE i A2
J& (2002) EVGAC AP E R 1970 £ ] & 4=
AP RO AR AL AL BIFTE g H R RSP 1
5B BRI IR W AR AR PR AR Ak T REERAC ) TR R
FEEMER . BISC T UESE T Ha R F-PE I
TR 5 U AC PV B AT 5 TR TR DI Y
KFR. Frlh, THEIEATEIT T POGA-CE 1 IOGA-
CE 5 (BitIr RIER D SRR R I
FRAT B R PRI IR BE AP SR A A X P
IRV RS 2 e AR AP A2 A A 5

WP I (AR ENJETE) 1958 ~1975 42

Py 1~12 7 3RS sh 4 kO A A R FR
HFRAT R GRFENEEFE) i il #1981~
1998 4EF-29 1y 1~12 H ¥R 9K 3l 4 BRI A
ARG FR o Bl ROF- P (G ED V) 2 Rk
Koo BEREREST 30 By, S HUR 25 AEELHUAE
Ao IR AR A5 R R 50 AF I BURH g T
IIHT s BRI 1~25 ARBAUSE RN B R (BT ENE
TE) WHRBAUEER . 26~50 4RI P (i
EREHD) BT A R . O T AT G B, I
11~40 AFAE R T TP b A T U S AL B

RS PEAL P R 5 1 6 MRFIESE R E
SC AR RIEANTR R R AL 51, B 5a Fil 5b 73
A POGA-CE 1 IOGA-CE i %: 25 K, & 5a
LA . POGA-CE BB P AL V-7 mll i
FESREE L TR AR IR LR R B H I 7ERE Y 20
AR R I A R 5 A ARARPR AR A, R PR AL R
AlE S AR L TR A N B | N e S o
F R AR RO BRI MR S ARUAY 20
AR S L B e o R AL SR R R
AMBEHAYE. 20 POGA-CE ##11Y



2

WIS+ A [ T Sl 2l 38 S5 X DY A E AP Ay o R A QP 22 AR Wi A BB AU 5

No. 2 ZENG Gang et al. Numerical Simulation of Impacts of Sea Surface Temperature Anomaly upon the ... 319
800 R=0.120" (a) POGA-CE A 800 = N /Eb) I/(iGA-CE .
CAA £\ N\
~ 4003 \4 \/A G V'V v ~ 4003 ==F==oa A VA S "4
8 8 R?=0.063
30 R2=0.149** 30
< 200 .18 S ==\ <=3 < 200 =
=100 1004 R=0.134"
40 40 R?=0.024
2 38 2 38 ANN A oa S\ ONAL
~ 36 ~ 36 AeAVAC A= g VAR VAR VAR VA" AR A
%% %% R?=0.014
° ° A A_AA
220 220 TN
16 16
i : e
AN VAN AN oo A Ao
= 30 AN e A o 323 gy . v
= 283 r-00s2 oV \/V\7 - 28 on VAN
24 : 24 R“=0.051
1203 R?=0.020 116 A=
g 1123 A LN\ g 3 A AA AL\
v NV e 108 Y Ve 7T e
~ a4 A\t \Van4 ~ R2=0 153 ;\/‘
104|||||||||||||||||||||||||| 100||||||||||||||||||||||||||
0 10 20 30 40 50 0 10 20 30 40 50
Time/a Time/a

P05 iR BEARARRTY S A VY AL PR R A R 6 MM AESE Bt B4R AL P81 . B R4 1

Fig. 5
erage) SSTs

70°N e
] @
60°N{ —- Cool SST
{ — Warm SST
50°N | " fla
40°N |
7
30°N
20°N | '
] \ “"" A
10°N |
EQv————— e
60°E 80°E  100°E  120°E  140°E  160°E 180°

Same as Fig. 1. but for time series of simulated six NWPSH indices drived by cool (1951 - 1978 average) and warm (1981 - 1998 av-

70°N
| (B~

60°N{ —- Cool SST

{ — Warm SST
50°N+
40°N 1
30°N 1

20°N{

10°N WA

EQ : : Bt i b : : : :
60°E 80°E  100°E  120°E  140°E  160°E 180°

B 6 Mg B AR a9 3 2 PG U O Ve B Bl 3 JE AR 28 Ak (@) POGA-CE; (b) IOGA-CE.
Fig. 6 The locations of simulated summer NWPSH body driven by cool (1958 = 1975 average) and warm (1981 — 1998 average) SSTs: (a)

POGA-CE; (b) IOGA-CE

A BB SR A Y 500 hPa &l @& iR As b (&
6a), ATLAE . Bl SRR TS SRS L AR R 1 S AR
R, (B . FERYE . 5 POGA 581
55 1 Z KUARAR G R — 3, A KPR R
(AR PR S AR A Rl s 5 . T AR A AR
PrAsfb A EE M.t IOGA-CE 4553 (& 5b) #J
DA s VU AT B HRAHS = i T AR A 35 1 1) O
LR, VM SA BE R EBRE. AR
20 AR I I LS R AU R . R, E— 2
SRS L IR TF SRR A R 500 hPa @l i (A8 1k
(& 6b), AILLE H, TOGA-CE #4811 ml &5 76 b5 15
SRR HLTER T SRR A T AR 7 B I 0w 7

R Bl B R A e R TS A AR AR B S22 A X i e
TR P AR ) AR QPR AR A 2R

5 GipSitie

ARSCFIH NCAR CAM3 @ ERK 3R i A Ak
117 —ZRIVBAE A . IS5 IS5 RBEAT 17X o3
B> R T AN [RS8 5 08 PG U RSP il
By e AR AP AR AL RO M, 2521 3R

(D) BE R RL W], Bk, $aff . el K
S BT AN AR B P T R AR X R A
UK il ety o i R AR CPR A2 AR A 1R A
PERIR o DAL IR R g TR 2 7 1970 AR A



P 34 %

320 Chinese Journal of Atmospheric Sciences

Vol. 34

JE S A HEARARPR AL - L i ey e B K i 4
CN TN s RS PUMIEAE S s

(2) FRHT R i 30 B A2 A X 7 A - il A4
7 e R AP AR A WA VR FEHAEHTR P
ORAPAE R AT o s A 9 B2 L T ARAE 1960 4R405 1)
KAAFPR AL, BAAE 1970 AFAQH G 1 K AR 4R
PRPR7EAL . X Sy B LA B g o B2 4% o L i AR
PN (TIEE

(3) FRGHY B JEE P 30 B A2 M 3R Sl A AR DL Y
) i LE R DR F- PR 2 B R Sl S AU ) B g B
B M EER . HARUPR A Ao B R 2%, R
B B R P AR AR TR PP R A2
P, Xk I g 9 A A B A A HLA T O T 2 A
o 1 DX 3t P AR A R g AR AP AR A S 25 5
A AT RESR R AE T2 1970 4FAX AP 3] LS SR B
PRI AL REAE F IR — Hh A Pl i 5o
FEAE RCTEPERR LS . AR TR b L AR
RNV 10 B V- T L B AR AR IR X 5 3
FEAE SRR ST, AN T A

(4 B IR 1 R BT B JBE T Vi R TR B %
W A AR F7 S5 AS A2 00 52 2 74 AR F- ) By g e
ARARPR A A BT - YR ORF- i B o s 1
i R PE I 1 AR ARV T AR AR B SR | T
BROR L D s PH ALK il e 7 A B E R I 79 5
AR EE T T AR BUR L 37 B 7

(5) B SN IR L AR AN P AL R AT
i AR PR A BN

RIGTIE T A Bk, By, B BT — KOF
TF A7 BN BB TP T i B AR Ak
IRV R = HE 52 o 30 T —SeA T S 4
R B LEF R BE— B IRAB TR R O
oI FASCE R A e NCAR CAM3 AU 1Y
SRR B AR A T B ik ol 2 A e 1 ik
FIWETE s @ R T A7 - A0 BT BT E A il =
SO ) B A S ) BRLMIL A i o i — 2 TR AR
ifs @ RSO XA R Sr IR ARMIRE - 7575 2 — 240
ORI, IRABEFERVGEE . JERPPE L BRI
DA T L P 5 3 A1 B A0 2R 3 2 AR AP
ARACHIE s @D SCH HBIRSE T 9 2 R X R
TRAIREN . A 2 BRI S A T A
B, T B2 i O o R O S v A A
JHX @ s Y R

B R 4 R A AR SCAR A S L. R s
BIBRFSLREAWILEHF I E S LR =ML SGI KA
TN . B SE E CCSM 48 R TAEZH 1R 1t 19 GOGA
1 TOGA 5k 4551 .

S 2wk (References)

Angell J K. 1981. Comparison of variation in atmospheric quantities
with sea surface temperature variations in the equatorial eastern
Pacific [J]. Mon. Wea. Rev., 109: 230 - 243.

Chang C P. Zhang Y S. Li T. 2000. Interannual and interdecadal
variations of the East Asian summer monsoon and tropical Pacific
SSTs. Part I: Roles of the subtropical ridge [J]. J. Climate, 13:
4310 -4325.

PREVEE. 1982, Jb KV &I #AH 55 He 5 205 18 2R 90 1 I % AR EL A
[J]. KREFR#, 6 (2): 148-156. Chen Lieting. 1982. Interac-
tion between the subtropical high over the North Pacific and the
sea surface temperature of the eastern equatorial Pacific [J]. Chi-
nese Journal of Atmospheric Sciences (Scientia Atmospherica Sin-
ica) (in Chinese). 6 (2): 148 - 156.

BRI, 1986, IF IHILEE XS 7Y 36 A7 Rl Bt g R 2 [T,
VEFEH, 8 (3): 307 - 313.  Chen Mingxuan. 1986. The impact
of sea surface temperature on the Western North Pacific high [ J].
Acta Oceanologica Sinica (in Chinese), 8 (3): 307 - 313.

Collins W D, Rasch P J, Boville B A, et al. 2004. Description of the
NCAR community atmosphere model (CAM3) [R]. Tech. Rep.
NCAR/TN-464 STR, National Center for Atmospheric Re-
search, Boulder, CO, 226.

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

KI5 BmEL, R 1986, K vkt A6 K17 AT & g
Wl AT BE AR (1. 1Pk, 8 (5): 558 -565. Fang Zhifang,
Gao Yuzhuang, Dai Min. 1986. Possible way of the impact of po-
lar sea ice on the North Pacific subtropical high [J]. Acta Ocean-
ologica Sinica (in Chinese). 8 (5): 558 — 565.

2Bl f[2AIR. 2002, PHIRSEPERI AT m R AR AR BR R A B KX
g [J]. B4, 57 (2). 185 -193. Gong Daoyi, He
Xuezhao. 2002, Interdecadal change in western Pacific subtropi-
cal high and climatic effects [J]. Acta Geographica Sinica (in Chi-
nese), 57 (2): 185-193.

Huang R H. 2001. Decadal variability of the summer monsoon rain-
fall in East Asia and its associated with the SST anomalies in the
tropical Pacific [J]. CLIVAR Exchanges, 6 (2): 7 - 8.

LA, I, R, 5. 1962, BIRGHT R RN B —4E TR
BN — SRR R RS [T, FET R (AR, 2: 41 -
56. Huang Shisong, Tang Mingmin, Huo Yigiang, et al. 1962.
Some characteristics and meaning of the northward progression
and southward retrogression of the subtropical high [J]. J. Nan-
jing University (Natural Sciences) (in Chinese), (2): 41— 56.

HIEF, RAIZE, Mifg. 2006. 4 HgH RIS ¥R 0 X F F0 IR



24 WIS+ A [ T Sl 2l 38 S5 X DY A E AP Ay o R A QP 22 AR Wi A BB AU 5

No. 2

ZENG Gang et al. Numerical Simulation of Impacts of Sea Surface Temperature Anomaly upon the ... 321

], R 4, 22 (5): 431 -438.  Huang Xianxiang,
Yan Lijun, Shi Neng. 2006. Influence factors and prediction
method on flood/drought during the first rainy season in South
China [J]. Journal of Tropical Meterology (in Chinese), 22 (5):
431 -438.

Hurrell ] W, Hack J J, Phillips A'S, et al. 2006. The dynamical
simulation of the community atmosphere model version 3
(CAM3) [J]. J. Climate, 19 (11): 2162 - 2183,

Hurrell ] W, Hack J J, Shea D, et al. 2008. A new sea surface tem-
perature and sea ice boundary dataset for the Community Atmos-
phere Model []J]. J. Climate, 21; 5145 -5153.

VEEZE, VSR, 2281, 1991, ENEEVEAAL K vei iR 5 5 &0
KPR R R RS S i e R [T, W EE TR, 8 (D 16 -
24. Jiang Guorong, Sha Wenyu, Cai Jianping. 1991. Long-
range variation relations between sea surface temperature over the
North Pacific and Indian Oceans and the west Pacific subtropical
high in summer [J]. Marine Forecasts (in Chinese), 8 (1) 16 -
24.

Li HM, Dai A G, Zhou T ], et al. 2008. Responses of East Asian
summer monsoon to historical SST and atmospheric forcing dur-
ing 1950 = 2000 [J]. Climate Dynamics, doi: 10. 1007/s00382 —
008-0482-17.

ZEM, EAENS, ZEAL, 2 2003, U RSEVE X E - i
SESERPRSH R (] B2, 19 (4. 357 -
366. Li Liping, Wang Panxing, Li Hong, et al. 2003. Analysis
of interdecadal anomaly relations between subsurface sea temper-
ature and sea level pressure over the North Pacific [J]. Journal of
Tropical Meteorology (in Chinese), 19 (4): 357 — 366.

XZUR . SR, 2000, FRAHT & HEAIF 5T 1m0 B8 Xof JLA™ R A% 0] L
R [J]. K444, 58 (4): 500 - 512, Liu Yimin, Wu
Guoxiong. 2000. Reviews on the study of the subtropical anticy-
clone and new insights on some fundamental problems [J]. Acta
Meteorologica Sinica (in Chinese), 58 (4): 500 - 512,

Lu Riyu. 2002. Indices of the summertime western North Pacific
subtropical high [J]. Adv. Atmos. Sci., 19 (6): 1004 - 1028
WIMB, MR, R, 1999, 70 EARAKAIRT K E B 554
MMRAE [V MEARR¥ ¥, 22 (3): 300 - 304, Peng
Jiayi, Sun Zhaobo, Zhu Weijun. 1999. The catastrophe of at-
mosphere general circulation and China dry and wet pattern in the
late 1970s [J]. Journal of Nanjing Institute of Meteorology (in

Chinese), 22 (3): 300 - 304.

SIME . PMRED. 2000, IR AR KT 1 I 5 4 X0 PG T 1 Al
FREE [J]. R B4, 23 (3): 191 - 195, Peng
Jiayi, Sun Zhaobo. 2000. Influence of spring equatorial eastern
Pacific SSTA on western Pacific subtropical high [J]. Journal of
Nanjing Institute of Meteorology (in Chinese), 23 (3): 191 -
195.

ARFT . SRAHSE, T4, 45, 2008, M35 b4 AP R I
R B ] R 1 s gt (1], RARE, 32 (2):
395-404. Qi Li, Zhang Zuqgiang, He Jinhai, et al. 2008. Dy-

namical diagnosis on possible formation cause of climatological
western Pacific subtropical high double ridges process [J]. Chi-
nese Journal of Atmospheric Sciences (in Chinese), 32 (2): 395 -
404,

Sui C H, Chung P H, Li T. 2007. Interannual and interdecadal var-
iability of the summertime western North Pacific subtropical high
[J]. Geophys. Res. Lett., 34, 111701, doi: 10. 1029/
2006G1.029204.

Sun S Q, Ying M. 1999. Subtropical high anomalies over the west-
ern Pacific and its relations to Asia monsoon and SST anomaly
[JJ. Adv. Atmos. Sci., 16 (4); 559 - 568,

RS, FhIED. 2004, PHOCPVERIE SARJLR B CR (U], iy
KM, 20 (2): 206 - 211.
2004. Relationship of the subtropical high and summertime
floods/droughts over North China [J]. Journal of Tropical Mete-
orology (in Chinese), 20 (2): 206 - 211.

VITRFS . PRI, SBIZE. 1962, B ZE 7R WA F @I P b X 2 1] Al
S FRAEE (1], R4%, 32 (2): 91-103.  Tao Shi-
yan, Xu Shuying, Guo Qiyun. 1962. The characteristics of the

Tan Guirong, Sun Zhaobo.

zonal and meridional circulation over tropical and subtropical re-
gions in eastern Asia during summer [ ] ]. Acta Meteor. Sinica (in
Chinese), 32 (2): 91-103.

Tao SY, Chen L X. 1987. A review of recent research on the East
Asian summer monsoon in China [ M|/ Chang C P, Krishnamurti
T N. Monsoon Meteorology. Oxford: Oxford University Press,
60 -92.

Uppala S M, Kalberg P W, Simmons A J, et al. 2005. The ERA-40
reanalysis [ J]. Quart. J. Roy. Meteor. Soc., 131: 2961 -3012.

A, EIE, % 2007. NCAR CAMS B KA FRF X H A&
BTSRRI R S A R [T ). AR R 2R, 23 (5): 435 -
443.  Wei Dong, Wang Yafei, Dong Min. 2007. Response of at-
mospheric circulation of NCAR CAM3 Model to the sea surface
temperature anomaly off the East Coast of Japan []J]. Journal of
Tropical Meteorology (in Chinese), 23 (5): 435443,

Wei D, Wang Y F, Dong M. 2007. Effects of sea surface tempera-
ture anomalies off the East Coast of Japan on development of the
Okhotsk High [J]. Acta Meteor. Sinica, 21 (2): 234 - 244,

Wu B, Zhou T J. 2008. Oceanic origin of the interannual and inter-
decadal variability of the summertime western Pacific subtropical
high [J]. Geophys. Res. Lett., 35, 113701, doi: 10. 1029/
2008G1.034584.

S ME, XAER. 1995, Bk P MR IR S i &R sk 7 1. %K
(EAE, [T, KRAFF, 19 (4): 422 - 434, Wu Guoxiong, Liu
Huanzhu., 1995. Neighbourhood response of rainfall to tropical
sea surface temperature anomalies. Part I: Numerical experiment
[J]. Chinese Journal of Atmospheric Science (Scientia Atmo-
spherica Sinica) (in Chinese), 19 (4). 422 -434.

SEME, XIF, XIIZIR, 25 2000, E[VEE IR S X0 PG AT Bl B
R R AP R E B [T KM, 58

(5): 513 = 522.  Wu Guoxiong, Liu Ping, Liu Yimin, et al.




P 34 %

322 Chinese Journal of Atmospheric Sciences

Vol. 34

2000. TImpacts of the sea surface temperature anomaly in the Indi-
an Ocean on the subtropical anticyclone over the western Pacific—
Two-stage thermal adaptation in the atmosphere [ J]. Acta Mete-
orologica Sinica (in Chinese), 58 (5): 513 -522.

SLERE, HATE, XG0, £ 2002, BIPGH E EIE RAE S i3 T
2FE (M. deEt. Bl H . Wu Guoxiong, Chou Jifan,
Liu Yimin, et al. 2002. Dynamics of the Formation and Variation
of Subtropical Anticyclones (in Chinese) [ M]. Beijing: Science
Press.

SR U, XUUANR , TS, S, 2008, TR X SR ELAE FH A4
FERE mERIE R [J]. REFEHE, 32 (4): 720-740. Wu
Guoxiong, Liu Yimin, Yu Jingjing, et al. 2008. Modulation of
land-sea distribution on air-sea interaction and formation of sub-
tropical anticyclones [ J]. Chinese Journal of Atmospheric Science
(in Chinese), 32 (4): 720 - 740.

Bk, T, Z54k50, 45 2007, EEE PG J0R B SR8 N H S
WINE R R [J]. G2, 65 (4): 527-536.  Yang
Mingzhu, Ding Yihui, Li Weijing, et al. 2007. Leading mode of
Indian Ocean SST and its impacts on Asian summer monsoon [ ] ].
Acta Meteorologica Sinica (in Chinese), 65 (4): 527 - 536.

TERR, ZESEE. 2009, HRAHY EIVEE PRI S AN 6 B X R 1 B AR XL
BEM AT RERE N ()], KA B, 33 (2). 325 - 336, Yuan
Yuan, Li Chongyin. 2009. Possible impacts of the tropical Indian
Ocean SST anomaly modes on the South China Sea summer mon-
soon onset [ J]. Chinese Journal of Atmospheric Sciences (in Chi-
nese) , 33 (2): 325 - 336.

Zhang R, Sumi A, Kimoto M. 1996. Impact of El Nifio on the East

Asian monsoon; A diagnostic study of the ‘86/87” and ¢91/92”
events [J]. J. Meteor. Soc. Japan, 74; 49 - 62.

Zhang R, Sumi A, Kimoto M. 1999. A diagnostic study of the im-
pact of El Nifio on the precipitation in China [J]. Adv. Atmos.
Sci., 16 229 - 241.

Zhang Y, Wallace ] M, Battisti D' S, 1997. ENSO-like interdecadal
variability; 1900 -93 [J]. J. Climate, 10; 1004 - 1020.

Zeng G, Sun Z B, Wang W-C, et al. 2007. Interdecadal variability
of the East Asian summer monsoon and associated atmospheric
circulations [J]. Adv. Atmos. Sci., 24 (5); 915 - 926.

RN, PN, E4ERR, 4. 2007, RIWEZERERPREL —HET
SRR T F IR IR S NCAR Cam3 BURERIAMT [T, SR 55
BEWFgE, 12 (2): 221 - 224, Zeng Gang, Sun Zhaobo, Wang
Wei-Chyung, et al. 2007. Interdecadal variation of East Asian
summer monsoon simulated by NCAR Cam3 driven by global
SSTs [J]. Climatic and Environmental Research (in Chinese), 12
(2): 211-224.

BPRIE. 1999, v =R E KA (M. bt A% M.
297pp.  Zhao Zhenguo. 1999. Study on Drought — Floods and Its
Environment Fields in Summer in China (in Chinese) [M]. Bei-
jing: China Meteorological Press, 297pp.

Zhou T J, Yu R C. 2005. Atmospheric water vapor transport associat-
ed with typical anomalous summer rainfall patterns in China [J]. J.
Geophys. Res., 110, D08104, doi: 10. 1029/2004JD005413.

Zhou T, Yu R, Zhang J. et al. 2009. Why the western Pacific sub-
tropical high has extended westward since the late 1970s? [J]. ].
Climate, 22: 2199 - 2215.



