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Abstract Based on the long time series of mean Sea Surface Temperature (SST) and high-resolution wind field

reanalysis data such as HadISST and ERA-40 reanalysis data, the variations of the SST in the offshore area of China
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and their relationship with the East Asian Monsoon (EAM) in winter (December to the next February) and sum-
mer (June to August) are analyzed using the Empirical Orthogonal Function (EOF) and linear regression analysis
methods. The results show that: 1) The SST in the offshore area of China in winter or summer exhibited significant
interannual and interdecadal variations, and experienced a climate shift in the mid-1980s. The areas with the stron-
gest increase in SST are located in the East China Sea (ECS) in winter and in the Yellow Sea in summer. The SST
increased by 1. 96 °C in winter for the period of 1955 -~ 2005 and 1. 10 °C in summer for the period of 1971 —2006.
2) The EAM has displayed distinct interannual and interdecadal variations with a weakening trend since the end of
the 19805 in winter, and since the end of the 1970s in summer. In addition, the linear regression analysis indicates
the relationship of the SST to EAM in winter on interdecadal timescale is closer than that on interannual timescale.
The interdecadal weakening trend of EAM in winter contributes to the rise in SST in the offshore areas of China,
particularly significant in the ECS, Moreover, the related areas of winter or summer mean SST on the interannual ti-
mescale in the offshore area of China to the EAM are located in the South China Sea (SCS), and the relationship in
winter is much more obvious than that in summer. It is found that the interannual variation of SST in the SCS has

obvious relation to the anomalies of the meridional southward and northward winds over the SCS and zonal migration

of the subtropical anticyclone over the western Pacific.
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Fig. 1 Climatological mean of the (a) winter and (b) summer Sea Surface Temperature (SST) in the offshore area of China for the period

of 1971 - 2000 (units; *C)



134 SERRAIAE . RERASIR T 5T T VR 2R AL S SO S AR R MUK 56 A

No. 1 CAI Rongshuo, et al. Variations of the Sea Surface Temperature in the Offshore Area of China and ... 97
45N 1
(@)
40N -
3.0
35N { (®)
2.0
30N~ - = -
7 ) 2 1.07
25N 1 oy 5 ]
s - s Ll hoa
P S
oy PR : \/“ WA W
hS £ —1.01
15N I L N i ]
- ) / —2.07
10N ; ]
[\~ - Ve —3.0
SN 0.45(C " = ~0. 1955 1965 1975 1985 1995 2005

100E 105E 110E 115E 120E 125E 130E 135E 140E

K2 1955~2006 4FH [T L SSTA iy EOF 5 —HAS 1) () 2504 A (b) I 2 %L

Fig. 2

(a) Spatial pattern and (b) time coefficient of the first leading Empirical Orthogonal Function (EOF) mode for winter Sea Surface

Temperature Anomaly (SSTA) in the offshore area of China for the period of 1955 - 2006
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monsoon region for the period of 1958 = 2002

(a) Spatial pattern and (b) time coefficient of the first leading EOF mode for 925-hPa winter wind anomaly over the East Asian
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Same as Fig. 10, but for summer
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WoR, YRR TR K, I SST FRE A
IESH S I 2 R EA T IE XUE S, SST K3 K
. X GRS (2009) F8 B RIHE SST
(AT R AR Al 32 2 e 28 1) XU 5 I s 4 1) A2 B
FHERZE A —2 B i o i 2w X
HOF, MR SST ¥ TR 2z, SSTH L7t.

Hi [ 10b Af L, [ U 4 0 SST X 4R 4
ZEXEOF 263 B ] £ 4 (PC2) 1y lHE &R
TR HAESC, FELARM MRy B, B
YL T A ARG . ik e B v i T
IR SRR Y SST 5 45 0 44 28 RUAE AR i A
B BE A G, XTRE 2 FE 10b 3E AT L,
PRI 30 AFR AR AT KU AR R 55,
TS B AR U S BT R I A 22 11 SST A B B 15
g2 LI,

H I 11a o] WL, DUZR VG 7 65 75 1 e 1) e 3 K
RN v ] T K0 0 O i G R I IR, DU A N VAR 3
SST 54 W H =X EOF 25— a] &4 (HP4F
PRAESE) SRR BINIE. A%, (HEZ N
i BRI FR S S T B I v da ) TE A OGS e
EVERGES . WA 8 AT L, R AL M JE A
WA P 4 1) XL 3 78 S5 26 By T e AN e 8 S I
YRR IR G . L. miE SST X 75 W 5 78 KUAF
Frdiesss i B ¢ R T RE A B 4%, IR
T LR A o RSB RE S K3, SST 5
K2 g A L 2s o SO IR K B, SST
Ml X SERFERTSE (2009) 48t TE SST 1
AEBRASAL 5 RIS 2 A7 AL A 0 35 10 [R) B AH DG ¢
FIE—H0, BP YR R R, R R R IT
e, R SST K& RZWFEK. 7
Gh, ZEREAE (2009) fgih, mIE SST M4 bR
AR T H 28 ) XU 8 R R AR R T 4 ) A2 Bl 5 |k
FIRESN . 85 ENSO MIEAR A HEVI LR, Ml
SSTA A bndiR 5 5 & A 7F ENSO #ifi] . M
B 11b mf B, rp 43 SST 5 78 W 7 25 X
EOF 55 B GEARRRARIL) 1926 & 119 434 5k
ARA IS A AR, B rp i SST 5405
AR TCH B R .

i Lo, ENEHEA TR SST H5ARWAZ:RT
PP R RE R T 5FERRERHLR, X
FERI N AR A RAEAR R 55 A F) T ] 3 v
SR R AR U S BT v, SST (4EACER BT, T

W E i R 2 SST 5 42 2= R ARABR AR A I %
AEXR, HiR, LieRAELERZE, THEE
Vi SST 5% [ HH 2 IV 28 A i v P i 17 DX 3R 32 2R
B RER B P AL X . Hodr, &M
25 B R XU I ARG SST K Bt XAl
fesE R o KA A TE s g i e s ez, SST
FTRE. 22, il b A XA T s At R
FRIGF, SST bt Rz, SST TR, M52,
MR = R T AR KL SRR R I P A i 2 B
Pl pE ey, pMER) SST ¥ Ht s R NIFEAR.

W EE A ZE SST 5404 Z KR AR bR AR
WHBEERR, XATHEREF AT 30 R AR W4
TNAFERBRI S S, RWIEH Gl JE s
FEWD KA R, BT S B
£ (Wang et al. , 2009), FREIW (k. =
Mg R R IR R AR KBS (A
g, 2006) . 33X BRI AR 4 22 XK 3 v [ KB
TR EE NI BE ) ARG PR 55 . S T 1976
EZIF, R A R A K Y P B i
GIRJE e 55, 20085 FFIRAESE, 20100, TEMT B
T AT [ T U O AR N BT T el B T
B AR PRI R % . SR i SST
ERWE Z= NAEACPR AL e R R R, X
Al e B RS i R 0 il SST m94E
WA G, BI AR o [ bl B8 0 0 0 2 i S HE A
Hyk X SST (52 Al fE 2258 T 2= WA AE H
HA R

WAL, ks trik K], A FEw i SST Xt 2
NAEFRR G O REM B TR 2, XA fe 5/ i
K 7% SST W4EPRAAL 2 2] T ENSO 73, Rl #4iy
T R RS RVE i R A 2 R R R s e A O, H
B BRGNP TR AR .

5 GipSitie

Ao T DR SST AR W28 AR 25 X
Gyt S AL . LA SR E i SST 5 R AR
WENME N ERR . BRI LA SIS
FITAIH «

(1) HrELiE SSTA 1) EOF 25 —#aR B
SRR A A5 5. FFA B3 AR PR ARG
PRASAERFIE . I EDIL A . R 7= SST 4397E 1980 4
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R E R AR B A ARG YT, JFAEIR 30 AR 23
HMEEN EAEH. H, £FFEARXER
. 1955~2006 4[] FHE 1. 96 °C; B R F LTI
X AEBHF, 1971~2006 4FE[E] 4R 1. 10 °C,

(2) RIWZERIRZ KR EOF 55 B84 ¥
W RAERR AR ARPR AR RRAE . BIAC. B 22 XA
W% AA 3~4 a Fl 2~3 a BAEFRIRY JEI0, It
A3 FE 1980 AEAX S WA 1970 4R AR A IH i
HYAEARBRAE 55 B RRHIE o

(3) W ETIRE SST X [R) H8 4R W 22 XA s AT AR
AP S s . & h [Ea i SST 5
IR AT RARAR B AR 5 1 56 R 2L I 35 T 5 R bR
SRR X FI R BEE AR A 2= KAE B 1
55, HE O AR KR SST A W] i
w_ BT, T v S AR O ZE X AR
A B AT R

(4) 2 Z= v [5]3R5 1) o AR T S B A A Ja
SST MAEAPR_E B4 AT RE A2 B T 2R 4 22 JXURI
T ] VeV 1T X T 1 A A R ik 55 LA B A0 i O P
WA A K PR IR AE S R R .

(5) WEHERA . HZ: SST SRR W2 K
AEBRAS 570G 2R 80 35 10 X A3 331 Ry g ¥ R A
bR, BRIV IEA G, H, &%, Y
P b2 B e XU I, R R ) SST |
Fro Z SST ¥ TR H 2=, rgigrhAbHs s
TP R, SST EFF, ez SST
K. H SST H5A&ZFEXAERRAE IR LW BT
B7, XAJRES G HE 2 SST WALz 5] T
ENSO fEFF . RIHAGHT = B Dk P Ui 28 ) 45 22
FSEN: ARSI

ARSI HE T E i SST 5 4R W2 AU
Bf s A8 SRR AR S 22 [ G R, SR o [ O Vi
SST A fb sz Z 5 7 (A4 ZE R, ENSO,
KPPEAEARPR IR AR &) sz, BRIk, AR
P2 KUK L i SST ) ELAAR S 1) o 78 AL i i
T N SAEAE T L Rli 229 5 A0 <8 7 20 3 i A
HAEF LA KR 3l ) 2 A BE . JF i 3l g B
W LI S SRR S 9 55 7 TR IR A B S
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