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Abstract The relationship between the Indian Ocean sea surface temperature (SST) in spring and Chinese 160-sta-
tion rainfalls during summer is investigated by using singular value decomposition (SVD) method. The results
show: the first mode of SVD, that is, the most significant mode between Indian Ocean SST (the left field for SVD)
and the summer rainfalls (the right field for SVD) is interdecadal effect. That is, the warming trend exhibited in
most of the Indian Ocean SST in recent fifty years has important impacts on rainfalls over China and the degree of
similarity between right field heterogeneous correlation pattern of the first SVD mode and the climatological trend of
the rainfalls over China is very high (reaches 0. 765). Besides, the distribution of the significant eigenvalues of the
second SVD mode of the Indian Ocean SST in spring in extratropical regions of the Indian Ocean also has notable im-
pacts on the rainfalls over China. The Southwest Indian Ocean (50°S - 30°S, 50°E - 80°E) is defined as West Pole
and the region northeast of West Pole (20°S~-10°S, 60°E - 100°E) is defined as East Pole. When the area-averaged
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SST anomalies are negative (positive) in West Pole and positive (negative) in East Pole, a positive (negative) South
Indian Ocean Dipole (SIOD) happens. The composition analysis shows that both the PSIOD (positive SIOD) and
NSIOD (negative SIOD) events have important impacts on Chinese rainfalls in late spring (May) and summer (aver-
aged from June to August). In PSIOD years, the rainfalls in Southwest China, the middle and lower reaches of the
Yangtze River and its southern flank are intensive in late spring, and the rainfalls over Northeast China, North Chi-
na, the middle reaches of the Yangtze River and South China are intensive while the rainfalls over the region between
North China and Southeast China are subdued in summer. In NSIOD years, the rainfalls over most of China decrease
in late spring, and the rainfalls in Southwest China, the south of the lower reaches of the Yangtze River, the Yellow
River and the Huaihe River basin increase in summer. The mechanism influencing the rainfalls over China in spring
and summer is rather different during SIOD years. In late spring, the strengthened (weakened) Mascrene high can
intensify (weaken) cross-equatorial flow off Somali coast in the lower troposphere, that is, Somali jets, and then
leads to the total water vapor transport from the Indian Ocean to South and Southeast Asia increasing (decreasing)
during PSIOD (NSIOD) years. The thermal states of the maritime continent are different in the opposite phases of
SIOD in summer. During PSIOD (NSIOD) years, the SST anomalies near the maritime continent are generally posi-
tive (negative). The strengthening (weakening) convective activity induced by positive (negative) SST anomalies
makes the water vapor transport converge (diverge) over the maritime continent, and then increases (decreases) the
northward total water vapor transport to China. Moreover, the intensity of the western Pacific subtropical high
would strengthen (weaken) during PSIOD (NSIOD) years because of the strengthening (weakening) convection o-

ver the maritime continent, which makes its position shift northward (southward) and then induces the rainbands o-
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ver China to shift northward (southward).
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subtropical high
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Fig. 1 The heterogeneous correlation patterns for SVD mode of the Indian Ocean spring SSTs (a, d). 160-station summer rainfalls in China

(b, e) and its temporal coefficients (c, [): (a=c) The first mode; (d-1{) the second mode. The shading indicates significance level passes

0. 05 in (a) and (d); the light shading denotes positive correlation, dark shading denotes significance level passes 0. 05, the interval of the

contour is 10% in (b) and (e); the solid (dashed) line denotes positive (negative) value, the same below



P 31 &

688 Chinese Journal of Atmospheric Sciences

Vol. 31

FRIEDN : VU EDEE O K R SR DG o0 A s AR
ARACMIA IEAR DG 3 A, 5 SCER3 IR 45 R 4 AL
SRESDEIE S ) O S o TP = | AN e | 147
IESEH s VLRI K OR 25 AR b X R i
£ 5 RTS8 22 [A] 0 1 X LA R K VT 3 X e
KA1 5k

t LA BTl A, B TN AR PR T iR
Foprh EROK BT BENE I Z Ah, FREIE SN
ENREEH: SST py 28 fbxt 5 2 v [ [k B H 250
R 2 SST 19742 16 5 3% [ FE 7K 1) 5& 2 X6 H T
W7 R P B R R . A SCEE T
EREVE SST 275 2 LAY 20 A 2 an o] 52 i v [ 52 2
KT, 55 1 BESBYAEABR R K o3 SCo .

TEHED FEE A IE R s AR OG DX, FRATT e S B
FEFAR I F B PR FIEE Dl (50°S~30°S, 50°E~
8O0°E) . Zeik Vil (20°S~10°S, 60°E~100°E),
MPEH T SST Fw M GE) . KT SST F4% H
1E (0 B, SHIE (5O AR EDBE AR . R FR
PSIOD (NSIOD) . 55 3CHRE3 I iy—3, Hig T
IS 7 =X A AN |, BR T o B ) A A A
—b5 2 %F PSIOD 4 (1958, 1959, 1962, 1964,
1970, 1988, 1990, 1995, 1996 4F) FI NSIOD 4
(1961, 1968, 1971, 1974, 1976, 1979, 1981, 1982,
1984, 1986. 1993 F1 2000 4F) i SST & (& 2),
ATAEE], JTCISRFENEE T SST 4bF PSIOD i AH4E
2 NSIOD i AH4F, HT 14 =58 2 28 th 3AH
1) SST S oA AL, #HOIRTER K ek, B2
SSAERE s AR A TS . T e AR b KR
T s . BEREAIR4ERFH SST Sy A A, (B4R
T SST S il ML B a5 M L
e, &2, BB IO (B . W]
DIES], B REEE B0, AT X
BRI 0. 05 f 77 25 5B F T

Kl 3a AP F A7 SST F4 v, HA
—0. 101 WSS MGG R . PR AR A LM Tt
P, JLHPIRF IR S B Lk
LG (B 3b), P# AR R 2 A Y
HABRZRECH —0. 495, it 0. 001 i 2 PEAL 5

4 TEIEF SIOD 4t EE FE
IKBI RN 53 4
MR 5D RHETE (68 AFTHD

PSIOD 4E#1 NSIOD 4 By B K AR B B 40 35 o7
Br (B 4, SIOD X 5 H 3 B K B A i 2 157
M), PSIOD 4 25 B R HR R K B & 388, 71 b X A
FTT T i 9 Sk R K 8 2 R 22, (HL AR T I K
;5 NSIOD 4R KRR AR/, HERFE) R PR
R IX R w2 . H 2, X PSIOD 41 &
. ARAUREK B R Z . RACKRTR. KILHE. &
FRHR . PUm PERRRRK R 2 1, AL T i
X RS, SRR SVD 5 2 S AH 3643 Fi
FHARL; NSIOD 4F )& S48 F A IE 415 PSIOD 4
WK A MI . (AAFTE B 255, FH 2 R IElE
Jb. b, SRR AKX, B,
ARACKIB AL A . KT >, ks
Tie 5 #W T e Z [A)0 XIBREK w2 . ], WA
A BTE KT e X A A K R D A0 (1

R T FEiE SI0D X} 3 ZE 5 FR GE 2 i HL ] K
ey o e [ B 2K i BRE AL A, R X SIOD =
A B T A7 AR X — 2 2 2 R A 55 AT
4.1 FEHHKBHIRRA R

Rl 2241 A - 459 19 18 S 1 S 3 R A
£ IR (SIS T =D A5 1 Ly I = D A S
JBETE Bl 3 BB K BB AE 357 S~ 25°S [y ¥ [, X
PSIOD 45 NSIOD 4 & Z5 b i <R 75 1% 46 BV
PSS A S 2 AR 2 25 T BT g (&
5), PSIOD 4, S80°ELLZRZE 160°E X I8 JL-F-#5 N
W SOE LIV, #£4.5 A B ETERY, H5
PR H 4. B PSIOD 4 i s Ak p P 5 7E 4. 5
A5t o TR A IF. 8 S R 5 34 o bR g T AR AE 3
HLVEHEAER w55 . NSIOD 4F, 80°E LUK R
150°E [ X3 AE 5~7 H# T # 4. 8 H A P
5535 80°E LAZR. M 4 H FFURIEAERSS T # 45, HH
NSIOD 4= K 5 FEAE 5~7 H i FH 44, Dl
FobE R 2 TR AR, LR R AN,
4.2 HAFRESTHSW

M PSIOD 4E 1 NSIOD 4F 850 hPa 10°S~10°N
SRR 1~12 H A S 2 071 Z 22 E e
I -2 [ F TP A 2 PSIOD 4F (] G, 5% HLEG
TREAAE 4. 5 A0 B MR, Z )5 X Rl 2
SREASGE W . B 8 Ay T 24E 1 1
80O°E~90°E 1£ 6 HZHi—HAR MIESH . # 7. 8
AGrZIE & m N R 5 & e, 29 A 55
IR DEMRER AT, 120°E DIR AR IE



44

WA BREE v I B AR K X T B A A A 1 1y i Bz AT 5
No. 4 YANG Ming-Zhu et al. A Study of the Impact of South Indian Ocean Dipole on the Summer Rainfall in China

689

60°N =

30°N 1

EQ

30°S1

60°S +

60°N

30°N 1
EQ

30°S 1

0\/\

60°S 2= 7 r T
50°E 100°E 150°E

60°N Tre=

30°N 1

100°E 150°E

EQ1.,

30081 )

=01+

2

60°S

0° 50°E 100°E 150°E

160°W

60°N

oid

30°N

50°F 100°E 150°E

160°W

60°S r r ;
0° 50°E 100°E 150°E 160°W
60°N
30°N
EQ 1
30°S 1
9 T - T T
0° 50°E 100°E 150°E 160°W

[ 2 PSIOD (a~d) 1 NSIOD (e~h) £4F SST (¥ifii. C) HZ4FE (1957~2002 4F) FHZ ZHMA I (a. o FiZ; (b, D FE; (e,

&) K (do b Bk, BN ¢ R 0. 05 ki X 4
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Fig. 8 The composite distributions of vertically integrated water vapor flux deviation in the entire troposphere for PSIOD years (a - d) and

NSIOD years (e - h) to long-term mean: (a, e) May; (b, ) Jun; (c, g) Jul; (d, h) Aug. The shaded area denotes the mode of the water

vapor flux deviation =2.0 kg « s~
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