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Fig. 1
SAMI and summer (June— August) precipitation in
China for theperiod 1951—2004

Correlation between the spring (April—May)

(The positive (negative) correlation coefficients that
are significant at the 80% ,90%,95% confidence

level are shaded, the contour interval is 0. 1)
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Fig. 2 Correlation between the spring (April—May)
SAMI and summer (June— August) precipitation
rate from NCEP for the period 1958 —1999

(The positive (negative) correlation coefficients that
are significant at the 95% confidence level are shaded

dark (light); the contour interval is 0. 1)
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Fig. 3 Normalized time series of the spring SAMI (solid line) and the summer rainfall

index in the middle and lower reaches of the Yangtze River valley (dashed line)
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Fig.4 The leading SVD mode for the spring SH SLP anomalies to the south of 10°S

(left) and the summer precipitation in China (right)

(The homogeneous correlation patterns(a,b) . the heterogeneous correlation patterns(c,d). The areas with

positive (negative) correlation coefficients being significant at the 95% confidence level are shaded

dark (light). The latitude lines in the left panels are at a 20° interval starting from 10°S at the

edges. The temporal correlation coefficient between the corresponding expansion coefficients is 0. 72,

which is significant above 95% confidence level. The contour interval is 0. 1)
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Composite of the spring 850 hPa horizontal wind field (in m/s) based on the

spring high (a) and low (b) SAMI years which are defined in the text
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between 110°—120°E. The values in the shaded areas are significant at the 95% z-test confidence level)

K11 2% 2 SAMI 5% & B 2 2= 600 hPa
KT R i KB 1 (25, 0°~32. 5°N, 110°~120°
ED 9 AR A X W8 Ll TR R R T Y )R] AR
FRIE T SAMI 578 %I LA 5 H 4 #5271 BE
V.6 H A2 SAMI IE 5 5 4 4y X Nz 19 L 18 A 55
f TE R P 5 # 22 SAMI 671 5 8 48 4y X 0z 19 BE R 2R 55
S . BT 7.8 H AR ZE SAMI IE 56 R Y
FL W I 57 A B A IE S5, SAMI 53 4R 4y X I
M R BT oy BB R 7 5 . 9 H B ZE SAMI IE
0B X LAY LG BEOE 1 R 1 S E L O IRCR
WH 2SS XU AT SAM X T R i iR

R0 2 28 R e AE R Z, R 7 SAM i 3 A7 M T Bl
Ja B ZE AT AT Ui K P 3 R AR T % b X R
IKIE 223 [ Z A T X R K 2 o AR 1Y
i I 3 A2 ] LR 2R A5 B S SAM R 5 .6 A
7 FOR 7 6 6F FE AN R WD S X L i ) 8 A9 A 7
8 H4r.9 A L AU, BrkiUiHEFE SAM
FH R R WK E R A N
7.8 Ay, o EE LA AR A E 5.9 A R
SAMI g IE 57 8 47 ffy i J2 B0 57 4 003 X 7 9 3
AR IE S W R RA PR, 6~8 H. %
7= SAMILIE 5 5 % o7 1) S 2 4 Vv i e B A



844 <8 ¥ R 63 &
0.50 6
(a) (b)
4_
%? 0.25 - %?
2 2 29
=) 3
= 0.00 <0
g P ==
& —0.25 4 T = e T
—44 e
—0.50 T T T -6 T T T
May Jun Jul Aug Sept May Jun Jul Aug Sept
8 © K11 #£HZ SAMI B8 S0 5~9 H 600 hPa KVTLHT
N . 3 K 87 1 (25. 0°~32. 5°N, 110°~120°E) g (2)
% 1 //// S FEIB (g/ke) « (b) FHXHR BE (96 L (o) 3 B & (10° Pa/s)
<} - ~A NI
T o0l N ) P B I R 28 (92 2k - 42 SAMILIE 53 5 0L 5
3 Rk H % SAMI 71 S 1 B0
g —4 Fig. 11 Composites of the May— September specific humidity
> Yy (g/kg) (a), relative humidity (%) (b). vertical
velocity (107* Pa/s) (c) averaged in the Yangtze
-12 r r r River valley (25.0°—32.5°N, 110°—120°E) based on the
May Jun Jul Aug Sept  spring high (solid line) and low (dashed line) SAMI years

TS b o o) b 0 T A L i 9E X i s 8l AR
TREKIEZ 55 SAMI U5 5 4 45 X L i = 2 K
L AP T U e B R O TE SRR ) b Y T e
XL Bl » B 2 DX K s

bR R BT SAM fi ok B G 1 E F K
T U X R A 1 ROk 22 W IR s T R 2
SAM i 55 » B J5 #9578 KL T i XA K YR R
AFI T Z X K 2

BEEHHE

ARSI BT T A 1 BRI AR B (SAMD 5 Bt
R T bk Z W) 58 R 80 R BHIH & Z
AIAFTE R & I IEAHC K R . B R SAM i 38, Bl f5
M E R T X B KA 5 W % 5 L2 B K2
Sl . A2 SAM (5 I AR 05 2 KUk S 7Y
IRV R BT o T L 8 s 74 A BT R R O R R
KA 22 B A R ROBE 3R 2% 5 73 Ah . /2= SAM i
56 o B 18 52 2 T R T 9 M X L e T B
SR K PR B R, SO DX K A 22 2 AT ) Y
KA. FZ SAM i S5 1§ o0 S . L. A
7= SAM 156 B2 AT LUA R 2 1 H T 3 TH8 R K it
W) — DA RS . WA B i T 5 SAM
A 2o ARSI 5 7 KOG T O Jek B 7 K A R i

6

Je B SAM B ARGl 1 A4 & 42 F0 AL 2 i A< 9 =

FEWE 7 SCHRLL6 1K DB JEE T M1 g ¥ 96 Vg 1
BE 7R B2 25— Fh AT RE RO MR RE . AR AU —

1=

Fal gE R AL . 4 22 SAM & ] G o H A & 12 5

Wi 2 31V 3 7 JR B

IEA
o

M J Y30 35 1 B KL T

WA Tt — LA .

5% 3k
[1] Walker G T. World weather. Quart ] Roy Meteor Soc, 1928,

[2]

(3]

(4]

(5]

(6]

(7]

[8]

[9]

[10]

54.79—87

Kidson J] W. Eigenvector analysis of monthly mean surface
data. Mon Wea Rev, 1975, 103.:182—186

Rogers J R, van Loon H. Spatial variability of sea level pres-
sure and 500 mb height anomalies over the Southern Hemi-
sphere. Mon Wea Rev, 1982, 110: 1375—1392

Thompson D W J, Wallace ] M. Annular modes in the extra-
tropical circulation, Part I. Month-to-month variability. J
Climate, 2000, 13:1000—1016

Gong DY, Wang S W. Definition of Antarctic oscillation in-
dex. Geophys Res Lett, 1999, 26: 459—462

Limpasuvan V, Hartmann D L. Eddies and the annular modes of
climate variability. Geophys Res Lett, 1999, 26. 3133—3136
Mo K C. Relationships between low-frequency variability in
the Southern Hemisphere and sea surface temperature anom-
alies. ] Climate, 2000, 13: 3599—3610

Sexton D M H. The effect of stratospheric ozone depletion on
the phase of the Antarctic Oscillation. Geophys Res Lett,
2001, 28: 3697—3700

Hall A, Visbeck M. Synchronous variability in the Southern
Hemisphere atmosphere, sea ice, and ocean resulting {rom
the annular mode. J Climate, 2002, 15 3043—3057
Silvestri G E, Vera C S. Antarctic oscillation signal on pre-
cipitation anomalies over southeastern South America. Geo-

phys Res Lett, 2003, 30 (21). 2115, doi: 10. 1029/



6 34

MELE B PHIORE S KITRIEBE BRI R . [ SAFE

[11]

[12]

[13]

[14]

[15]

[16]

[17]

2003GL018277

Lefebvre W, Goosse H, Timmermann R, et al. Influence of
the Southern Annular Mode on the sea ice-ocean system. J
Geophys Res, 2004, 109 ( C09006 ), doi; 10. 1029/
2004JC002403

Nan S L,Li J P. The relationship between the summer pre-
cipitation in the Yangtze River valley and the boreal spring
Southern Hemisphere annular mode. Geophys Res Lett,
2003, 30(24):2266, doi: 10.1029/2003GL018381

EIST RTINS i EA N S 12 B v SR e - = Il ) R 1 o 2
Y 35 M6, B2l AR . 2002,47(7) 1546 ~549

Gong Daoyi, Zhu Jinhong, Wang Shaowu. Significant rela-
tionship between spring AO and the summer rainfall along the
Yangtze River. Chinese Sci Bull.2002,47(11):948—951
Overland J, Preisendorfer R. A significance test for principal
components applied to a cyclone climatology. Mon Wea Rev,
1982, 110: 1—4

Wallace ] M, Smith C, Bretherton C S. Singular value de-
composition of wintertime sea surface temperature and 500-
mb height anomalies. J Climate, 1992, 5; 561—576

MR AT, F Rk RIS TR K
KA1 B g R B FEAR AR . AR AR
2005,63(6) :848~858

Nan Sulan, Li Jianping. The relationship between the summer
precipitation in the Yangtze River valley and the boreal spring
Southern Hemisphere annular mode: Part II The role of the
Indian Ocean and South China Sea as an “Oceanic Bridge”.
Acta Meteor Sinica (in Chinese),2005,63(6) :848—858
Bk EAs. REFERMEELRZWFN LR AL,
1996,22(4):8~12

Zhao Hanguang, Zhang Xiangong. The relationship between
the summer rain belt in China and the East Asian monsoon.

Meteorological Monthly (in Chinese), 1996,22(4):8—12

[18]

[19]

[20]

[21]

[22]

JRE R FEAR R B, T A0 ARV EEREKEHTERR
BE RS RS, RAR:.1996,20(5) :575~583

Shi Neng, Zhu Qiangen, Wu Bingui. The East Asian sum-
mer monsoon in relation to summer large scale weather-cli-
mate anomaly in China for last 40 years. Sci Atmos Sinica (in
Chinese) , 1996,20(5): 575—583

SRPEZ L . B AR A AR B S XS E AR AR
kR, BRI 1998.9CE A . 17~23

Zhang Qingyun, Tao Shiyan. Tropical and subtropical mon-
soon over East Asia and its influence on the rainfall over east-
ern China in summer. Quart J Appl Meteor (in Chinese),
1998,9(Suppl) : 17—23

T e, A, b BB VE R g O IR S R S R U I K
VL H R R T R B R R AT, WL AR RERORE T (5
KB 3L 4D (10)  Jb a4 Rtk . 1987, 41~50

Luo Saohua,Jin Zuhui. An investigation on sea-surface tem-
perature anomalies in northern Indian Ocean and the South
China Sea and drought/flood during Mei-Yu period. In: Col-
lected Papers of Meteorological Science and Technology
(Monsoon Meteorology) (10). Beijing: China Meteorological
Press, 1987. 41—50

BREVEE A= o [ AR AR B 2 Al 28 B A L 2k Bk 500
hPa IR 58 MR, KAF.1998,22(6) : 849~857
Chen Lieting, Wu Renguang. Relationship between summer
rainbelt patterns in the Eastern China and 500 hPa circulation
anomalies over the Northern Hemisphere. Sci Atmos Sinica
(in Chinese), 1998.,22(6): 849—857

e ME, HANE XN IR 45 BT 5 TR TR RIS 3 ) 3l g 2
(). b5t BL o AL, 2002, 47

Wu Guoxiong, Chou Jifan, Liu Yimin, et al. Dynamics of
the Formation and Variation of Subtropical Anticyclones.

Beijing : Science Press, 2002. 47



846 & % Eihd 63 &

R

THE RELATIONSHIP BETWEEN THE SUMMER PRECIPITATION
IN THE YANGTZE RIVER VALLEY AND THE BOREAL SPRING
SOUTHERN HEMISPHERE ANNULAR MODE:

I BASIC FACTS

Nan Sulan

(College of Atmospheric Science, Lanzhou University, Lanzhou 730000; National Key
Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics (LASG) ,
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Li Jianping

(National Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics (LASG)
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract

The relationship between the boreal spring (April—May) southern hemisphere annular mode (SAM)
and the following summer (June— August) rainfall in China was examined statistically. The results show
there are a significantly positive correlation between the boreal spring SAM index (SAMI) and the follow-
ing summer precipitation in the middle and lower reaches of the Yangtze River valley. In the spring, a pair
of anomalous anticyclones exists in the Mongolia Plateau and Tianshan Mountains respectively while there
is spring strong SAM. Meanwhile the anomalous northerlies prevail from the middle latitudes of East Asia
to South China throughout northeast of China. These anomalous circulations may continue to the following
summer and weaken East Asian summer monsoon (EASM). The west ridge of western Pacific subtropical
high strengthens and extends westward in summer following the spring strong SAM. These circulation a-
nomalies are related to the above normal precipitation in the middle and lower reaches of the Yangtze River
valley. Moreover, the spring strong SAM is followed by increased ascending vertical velocity, specific hu-
midity and relative humidity, which provide necessary water vapor conditions for increasing the summer
precipitation in the middle and lower reaches of the Yangtze River valley, and vice versa. The boreal spring
SAM variation provides a potential valuable signal for predicting the summertime precipitation in the mid-
dle and lower reaches of the Yangtze River valley.

Key words: Southern hemisphere annular mode (SAM), Precipitation, Yangtze River valley, Positive

correlation.



