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Abstract The role of the western Pacific and the Indian Ocean in the South China Sea (SCS) summer monsoon
onset is investigated by analyzing various atmospheric and oceanic datasets. The Results show that the impact factor
of the SCS summer monsoon onset exhibits interdecadal variation. From 1951 to 1970, the impact factor exists in
the Indian Ocean, from 1970 to 1998 it occurs in the western Pacific Ocean. The interdecadal variation of impact fac-
tor results from the significant abrupt change of the Arctic Oscillation (AO) and the intensity of the Western Pacific

Subtropical High (WPSH). For the period of 1951 through 1970, an anomalous westerly wind over the northern In-
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dian Ocean induced by a negative AO index and the weak WPSH that are helpful to the SCS summer monsoon onset

make the zonal wind over the northern Indian Ocean the main factor controlling the SCS summer monsoon onset.

Meanwhile, during the period, the southern Indian Ocean Subtropical Dipole (IOSD) is closely related to the SCS

summer onset. The positive IOSD (with positive SST anomaly in the southwestern Indian Ocean, a negative SST

anomaly in the other regions) results in anomalous westerly wind over the northern Indian Ocean and early onset of

the SCS summer monsoon, and vice versa. For the period of 1971 to 1998, an anomalous easterly wind induced by a

positive AQO index and stronger WPSH offer an unhelpful condition for the SCS summer monsoon onset when the

heat content in the western Pacific warm pool become the main factor controlling the SCS summer monsoon onset.

The positive (negative) anomalous heat content in the western Pacific warm pool leads to earlier (later) onset of the

SCS summer monsoon.

Key words South China Sea summer monsoon, western Pacific warm pool, Indian Ocean, Arctic oscillation, west-

ern Pacific subtropical high
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Fig. 1 Correlation pattern between the South China Sea (SCS) summer monsoon onset and 0 —400-m depth heat content in the Indian Ocean
and the Pacific Ocean from Jan to Jun (from 1955 to 1998). Red (blue) indicates positive (negative) correlation with confidence level above

95% at a interval of 0. 15
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Fig. 2 Wavelet cross spectrum between the SCS summer monsoon onset with (a) Nino3 index in Jan from 1950 to 2005 and (b) heat con-
tent in the Western Pacific Warm Pool (WPWP) in Mar from 1955 to 1998. Rightward (leftward) arrows indicate positive (negative) corre-

lation; the thick black lines indicate the regions with confidence level above 95%; color: cross spectrum density
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Fig. 3 (a) Lag correlation between SCS summer monsoon onset and heat content in the WPWP from Jan before onset to Dec in onset year;
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Fig. 9 Anomalous 1000-hPa wind field in Apr (a) before 1970 and (b) after 1970
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Fig. 10 500-hPa geopotential height in Apr (a) before 1970 and (b) after 1970
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FHRRAERY SST G B K 12 i . MR IR %
(SST) FERTVFERR T ARF U R 0. 2°Cobh, HE
I X ERAR /N XL 1970 ZHTKF-7F SST
Xof T T B 2 RHR K 5 2L o T AR B BE 3 SST )
B o 3XFh SST 1Y 43 A5 T H4J2 17 1 B BN 2 T A
T L% (Reason, 1999; Behera and Yamagata,

2001), 1E (f) BYRGEPREVE MR FRISE AR T M
EREEVEIEIE () SST S, HEEIEEHEHLIX SST
B GF) 5%, 1951~1970 4F1g EIEE VR AR 7]
AEJE CEIESI Sompg i 5 2 KR R i) —A &
5.2 HHEFBRTFIEEESENBRENXER
XF 1951~1998 4EENBEEvE 4 J] SST i EOF 43
fife (B 13), 35— B 22500 5 29901 1120,
RS A BRI 2, B I R] R AR
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Fig. 12 SST difference (‘C) between the SCS summer monsoon early and late onset years in Apr during the period from 1951 to 1970
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Fig. 13 The first two modes of EOF analysis of SST in the Indian Ocean in Apr from 1951 to 1998. (a) Spatial pattern of the first mode;

(b) spatial pattern of the second mode; (c) time coefficient of the first mode; (d) time coefficient of the second mode
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Fig. 14  Correlation pattern between time coefficient of the first mode of SST EOF analysis (1951 = 1970) and velocity potential at (a) lower
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(2005) WNZREEEDEE R SST i 5% Al LS B
JE eV AN P SF PR A PE R, X 5 AR S 458 2 —
Y. KRBV ED R A L SST S % 1] DL 3 5K
30°S~60°S TR T s HJ&E 2= 5 W s bRss R 1Y
I ETE 25°S~35"S (HEFAMBHE, 2005), LAY
R ENRE PR T IE LA, PERg ENEEPEIE SST &
RS R T = A N N s SN =Y B2 8- TN
K.

6 Z5ig

ASCRI Seripps WA BFSE I 2 A
T ] A (1955~1998) FHWFE TR
SIS i S v T R R A OC R K
AT 5 A T 5 2 XA A 1) B KA O X B L A
1979~1998 4E%4 4t (Chen and Hu, 2003) 18|y
ST 5 1970 FEZHT, PO G S
T T 52 2 XM i I ] 1 56 RAR 25, 1971~ 1998 4F
MAEH 2 XRWT, VAT W i i F  =0FR
FEARAT IGO0 T #B 2 P ma 1 5 2R WU R T 2R

1951~1970 4F, JutkiEshHsECe fE, WK
i v 2 B i b LN IR SR, BREEVEROIR O AL SR
B AT AR TR R XU R VS R, (R
POV ) e o Bl 55 o 3 PR 5 TR A R R R B
IR ENEE A (2 RO 2 e 1 2 IRUAR R 1 o
HZE ., 1971~1998 4F, Jtik ¥ shs B0 EE. T
UK Bt v 5 B oy b, O B S . B BEVE O
IESE S 724 TR T w5 2 KU & 1 AR K.
(7] s P T ) v i 32 O e 3K P T 1Y) B R i
S (B A3 (PU RSPt 1 ok i v 5 2 X
3 BRI R 1

1951~1970 4, FEdUAR 7% a4 £ 7 = 0 LA
SV RAF-E Bl e U 55 P O T o P BD EE VR R 1 5
R RN R Y] IERE R 5
7 ALENEERE 850 hPa & PG X, A F T R il 5 2= X
M4 . T PE B RE VR AR S BT AL B
850 hPa J& AR K, ANFI T R il B 2= XU R 2
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