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Ocean and Atmospheric Circulation Anomalies in 2009

and Their Impacts on Climate in China

Al Wanxiu SUN Linhai SONG Wenling

The Laboratory of Climate Study of CMA, National Climate Center, Beijing 100081

Abstract: Overall in 2009, the weather and climate are characterized by high temperatures and less precipi-
tation. In this year, summer precipitation is the least in the past 10 years, regional and persistent drought
was very significant, there is a serious drought in Huanghuai region and North China in winter. In summer
and autumn, severe drought is monitored in the southwest of Northeast China, western Jiangnan, obvious-
ly drought in western South China and southern Southwest China. The typhoon number is significantly
less than the normal generated over the South China Sea and the West Pacific. However, the number of
landing China is more than normal, as well as the first landing one occurs earlier than normal. It is shown
that the SSTA (SST anomaly) over the central and eastern Pacific was below normal before spring of
2009, and changed into a warm phase in April 2009. An El Nino event begins in June. Due to the influence
forced by SSTA and interaction between ocean and atmosphere, the general circulation over the Northern
Hemisphere is shown the dominant anomalies which have been characterized as respondence as follows: the
intensity and position of subtropical high over the West Pacific vary more frequently than normal; the trop-
ical convection in the warm pool of West Pacific is more active from winter to spring and near normal from
summer to fall of 2009 compared to the normal; and the transition between meridional and zonal circula-
tions is carried out by turns. The zonal circulation prevails in May over the mid-high latitude area of Asia;
the meridional circulation prevails in June, October and November. These may be the main factors that in-
fluence climate in China in 2009.
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Fig.1 Time-longitude section of mean
equatorial Pacific SSTA(C)
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Fig. 2 Indices for the polar vortex over
Asia from Dec. 2008 to Nov. 2009
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and Eurasia from Dec. 2008 to Nov. 2009

2.2 BIBERS

2008/2009 4FE4 2= % 2009 4F 6 . P9 K TFVER
AT i T RRUR SR R AR R AR R R B sh . 7 A RS
TGE g L 11 A W] R (R 4) 5 B R R
6 H A1 10 H B 8 R A1 He At B fA) 82 30 1E H 5
Je.2 AR 7 AL s @l S PG s A HE M 6
H AR B BB 7.8 H ARk Z: R W] 5 Jw VG .
SR, b AR R A IE R O 55 R AIR A
THRGER R KA T K EIEF A, T 24
R AR R R S =Rl Ny N SPE S
#9 El Nino % U tH% .

K7 P KT ) g R A TR R
59 . £ 500 hPa /& i B F B L, 79 Jb K OF 7 &l #4
B S T [ = E K (Y L S (3 Y S B i 8

20 * = 4
) RN |
e
L AN S
, VARG
—— L o
200 A \ 1-4
1 3 5 7 9 11
A

K4 2008 4E 12 H & 2009 4 11 H P4 K-V &l 48 B - 22 4
() TRBLHIBRIE s (b) ¥ AL
Fig. 4 Index anomalies for the Northwest Pacific subtropical high from Dec. 2008 to Nov. 2009
(a) area and intensity; (b) western ridge point and ridge line position

DX Ay 553 14 1 B P42 1 3 Rl PR 30 B9 T 3 A T R
A G - B K A D

2 PURFHR S LA E 6 A7 A
b.8 AIEH P 6 HAMAR.7.8 Hfipi. 6 A



.
104 L

% 936 %

R v A 55 0 T R 5 7 R ) O 5 O b R
IXFE A I R AE B A AR AU AR B TG BR, 1 R TR
TR RiEAE 6 A 2 7 b ) 30 ) e A S 4 Al TR
L BT A 2000 LR RS A A AR, /I
RS I A b B U s AN Fa e, K TR B % /b S 2009
EE R R AW S R E TR R R,

2.3 MEXiRED

M 10°~20°N OLR B - () Bof ] -28 B 3] 11 &
(5 ERTLAE 51,2009 4 6 H 2 6, jE e S 75 K
V- S DX X U B B IE BR L HAE 1 H &= 2 A WA

MAR 3
5.

37
FEB ]
57

3
2009JAN 4
60 120°E 180

A Az S A Ef.S A NAE 6 H EfiEA =
AT S BR B B B TR X B OLR BEF-{E
fE—40 W em *DIF, 2009 4E 5 HAI 6 HE AW
A5 G AE e rf 6 3 1 P AS 43 391 7 R T AL BB
FEAEAL S R F8 A B 43 ) A 31 A ) AR B bl
G XAE s 5 2009 4F 35 R P05 KT B8 it X
Xof VAL T SR A AR 2 DI AR 5 ) 2 v T b DX B B 1Y
T BRI W] 02 2009 45 g 1 b DX BT SUE 76 BR 1 it
B El 7R T A BT B O R i b o
VLR T 3 [ 46 R 1 O 22 o 85 i ) - 2 56 88 08 55

S4—o \
3; QA N
NG T
5
3
OCT:
5
3

60

5 2009 4F P AP 7 5 K 4R 5 COLR) B (B . W oo mo 2 ) Bif ] - 248 38 3] 1 14
(a) 2009 4£ 1—6 H ;(b) 2009 4 6—11 H
Fig. 5 Time-longitude section of mean equatorial Pacific OLR anomalies
(a) Jan. to Jun. 2009; (b) Jun. to Nov. 2009

3 WINEZFEX

V. I i IX ) B 2 X T A g 1 K B
PR KO Rl R 2 KR AR I = K. AN R iY
Z A AN [ 1 58 5 DL R AS T) £ S 1k st 1) X [ 5
WA 7K S5 1) A 8 22 7 A A TR B 52T

3.1 EBE=ENX

2009 FFRIIBE TR T 5 A4 6 Bk . BZE
ARF SIS R G . T 10 H 2R 3 AN R B 2 AR 1
P[]l G S A 5 B2 s 55 (g 98 B2 2 XU JBE 48
BM—0.35) 0 B P v I 2 X5 JEE A TS K
SHEE6ME 6 A% 5.7 A% 3 =8 A% 2
569 A% 2.3.6 e 10 %5 1.2 45 fi 55 o L A i)
161) g fi 553 (151 6)

3.2 REEER

2009 4F AR 2= KA 35 BR DL R I 2= XLE 5 A
556 R R N RRE. 5 HIRE 7 A EA). i
TR AR T 5 252 15 BR . P B R R AT oo T i

35 35 35 35 35 35
MAY JUN JUL  AUG SEP OoCT
2009

K6 2009 4 5—10 H B 5w i 7= X
S RE 45 BUAE fb (O #E Sy S - Y (D
Fig. 6 Pentad-by-pentad monsoon indices
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