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Abstract Using the NCEP reanalysis data and observed rainfall data in China from 1951 to 2008, the interdecadal
variation in Southern Hemisphere (SH) circulation and the influence of Antarctic Oscillation (AAO) on summer rainfall
in eastern China under the various decadal backgrounds was analyzed. The results indicate that interdecadal variation of
SH circulation occurred during the late 1970s. While the subtropical highs in the southeastern Pacific and the southern
Atlantic were weakened, the Mascarene high, also known as the Indian Ocean subtropical high, was intensified. In
addition, the circumpolar low-pressure belt was deepened. The AAO with a negative phase was changed into a positive
phase. The influence of AAO on summer rainfall in China was also changed. A stronger AAO in the boreal spring before
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1976 related to more rainfall in the southern Yangtze River and in North China and less rainfall in the Yangtze—Huaihe

River valley. Conversely, rainfall amounts were higher from south China to the Yangtze-Huaihe River valley and lower in

northern and northeastern China after 1976. Therefore, the influence of AAO on summer rainfall in China is related to the
decadal background. After 1976, the influence of AAO tended to intensify and extend more northward. When the effects
of sea surface temperature are minimal, AAO can be used as an important tool for summer rainfall prediction in China.

Keywords Southern Hemisphere circulation, Interdecadal variation, Antarctic Oscillation, Summer rainfall
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20 el 70 FAUS I, REREREE REKE
TR E AR, R B RF
LA BR AR, R RSP R bR R
(Pacific Decadal Oscillation, PDO). fEXXFALER
AL e, PR M LS DX AL R i
[ (sea surface temperature, SST) A8¥4, 1M #4714
K SST A0HE, PDO #4748 JyBEA7AH (Trenberth
and Hurrell, 1994; Mantua et al., 1997). [#][}, ENSO
TEATNGER R AR, s 7 ENSO A4 Bk
SR S4I (Zhang et al., 1997; An and Wang, 2000;
SR, 2005). BFFTIERE], SRR ARG
LA FEEREAH O W 7 ¥ 8h . A6 RPEVEES)
JER e A A T PR A2 4k (Li and Li,
2000; FEUIACRIZ=E4H, 20000, F1pEAE X IRAERS,
RAEACRR AR A, AR R T BEAN, 2R
MV 2R R ks, HP ] AR R R K AT LB
2 A%, bRk, ATLEE KIS 2, B
BT BT R AR 9345 (Gong and Ho, 2002;
WEEHESE . 2006; Ding et al., 2008; 5 WIEAE, 2008;
Zhou et al., 2008, 2009).
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FEL ENSO IR RMATREME (Torrence and
Webster, 1999; Wang, 2002), [F]iF ENSO X} [H &
R T E A R AL T X% (Chang et al., 2000;
Wu and Wang, 2002). PDO {74, 4 ENSO 3
PR TR REB B, e B ARk Dy A8 I i
Bt KTy b s DX B K A 22, B fi 2D o
PDO BEALAHI, 24 ENSO Fffab T A b B, Hr
X K T2, b X H 2 ALY
B, bt X Bk b, KTLi s K 3 W 2
HERHDGE T IEH CTBUCHIAR A4, 1997 K
RAERE, 2003).

PLHTHIIFSE (van Loon et al., 1993; Hurrell and
van Loon, 1994; Chen and Yen, 1997) £ kiF 1t
BR, AR R BRI R AR A A 2 AR AR A . 20 1
a0 70 AR, R ERTPE A R A KA T
B O, ARG R IR, v 40 AT R $iy th
DRI SEI0, Ay B BRI R AR ARk 2
WA R %5 (Antarctic Oscillation, AAO) #4748
MIEAIAH . CAFERY, AAO HIAFEFRAE 10 BE 52
S BRI BT S0 bR s (D RO
Ak GRED 1R, FEE— 0B /i 52 m 2 2R
WEZER GRS, 2003). FElZ, 2950
S, B HUORUNT B R B TR BRI
TV IR ey DA R B RE JE T B R ) A R R A
5, X FEVGRCPAER ST, SRR, K
VL IR HA— 1% K W2 (Xue et al., 2004) .

H 1A % 7 > BRI o0 3 1B 5 2= [ 7K 52 i 1)
W 2 b bRk (RfESE, 2003; Wang and
Fan, 2005). {H 20 T4l 70 FARKZ G, BRI
WA TR, U B3 A2 4 TE A
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] B 2= B 7K1 T 0 4 (A 1 B il
2 ERFAE
AT PR HS: 1) NCEP & H 154 # %%
RIS, IR 1951~2008 4F, AL~
J£3% (sea level pressure, SLP). /K VX 3545, /K47
HER N 2.5° (L6fE) X2.5° (Z4%)  (Kistler et al.,
2001); 2) FE 160 Mz H KGR, WY
1951~2008 4F (Zhou and Yu, 2005).
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1075 SR RN 5 i B B =B /K 2 TH) | DG R I
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Fig. 1 Difference of mean sea level pressure (SLP) between 1977-2008 and 1951-1976 (units: hPa, the shadings are above 99% significance level): (a)

Winter; (b) spring; (c) summer; (d) autumn
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Fig. 2 First empirical orthogonal function (EOF) mode of SLP to the south of 20°S from 1951 to 2008: (a) Winter; (b) spring; (c) summer; (d) autumn
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Fig. 3 Time series (thin solid line) and its corresponding 11-year running mean (thick solid line) of the first EOF mode of SLP to the south of 20°S from

1951 to 2008: (a) Winter; (b) spring; (c) summer; (d) autumn
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Fig. 4 Mascarene high (MH) index (thin solid line) and its corresponding 11-year running mean (thick solid line) from 1951 to 2008: (a) Winter; (b) spring;

(¢) summer; (d) autumn
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Fig. 5 The climatological mean 850-hPa wind field (vector) and SLP (shaded) from 1951 to 2008: (a) Spring; (b) summer
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1 AAO FAIAHAEAL, 1977~2008 4F 4 AAO IEAT
FHAAR

Fz1 1951~2008 EKIH Tt XEZEEKS KA AAO
SRR
Table 1

Oscillation (AAO) index and summer rainfall in the middle

Correlation coefficients between the Antarctic

and lower reaches of the Yangtze River from 1951 to 2008

Iy LEES %74 ERTN LEES %74
1A 0.001 4 H 0.200%
2 A 0.037 5H 0.336*
3A —0.061 6 A 0.135

B 95 % EAFACT- IR R L.

(a)

N T A RERET AAO X [E B ZE=[EK
[R50, X2 2Bk 2008 LR SLP S5rp [ E 7
160 35 /KIHEAT SVD Zrfift. 1951~1976 4, H—
BB T BT 2510 32.1%, A8 B35 06 N 1)
) R BCAH DG 0.86. T 2Bk 4 L IX O 7 AH
I, A X 55 B S R R PG v b Xl Sk DG 4h,
HAMX HIEAR (KB 6a), KIELT AAO IEA7AH
R [ A ZE R K AR DG (J&] 6b) & “+
—+7 AR A, KT R LA AR L M
XM IEA G, KT 2 A e Ik S A
Ko XU 1951~1976 4, FE AAO HILIE 75
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Fig. 6 The heterogeneous correlation patterns of first SVD mode between SLP to the south of 20°S during boreal spring (left panel, units: hPa, the shadings

are above 90% confidence level) and summer rainfall in eastern China (right panel, units: mm-d™") during (a, b) 1951-1976 and (c, d ) 1977-2008
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Fig. 7 Time series of the normalized AAO index of boreal spring during (a) 1951-1976 and (b) 1977-2008
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