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level pressure (SLP) in the Asia—Pacific region are studied in this paper. The data analyses show two critical regions of
SSTA in the northwestern Pacific corresponding to the anomalous meridional dipole mode of the SLP in winter in the
Asia—Pacific region. In particular, the SSTA in the (40°N-55°N, 150°E-160°W) region shows a positive correlation and
that in the (20°N—-35°N, 125°E-170°W) region shows a negative correlation to index Iy of the meridional dipole mode of
the SLP. The data analyses also show that the impact of SSTA in those two critical regions on the meridional dipole mode
of the SLP in the Asia—Pacific region is mainly passed through the effect of heat flux anomalies. The results of sensitive
experiments with the GCM show that the SSTA in two critical regions of the Northwestern Pacific play a specific role in
exciting the meridional dipole mode of the SLP in winter in the Asia—Pacific region. In region I (42°N-62°N, 145°E-165°E),
the negative SSTA is more effective than the positive SSTA in exciting the negative phase of the meridional dipole mode of
the SLP; the positive SSTA in region II [(22°N—-42°N, 135°E-175°E) and (26°N-42°N, 175°E-170°W)] is more effective
than the negative SSTA in region I in exciting the negative phase of the meridional dipole mode of the SLP. However, the
position of the excited negative meridional dipole mode of the SLP deviates a certain distance when there is negative SSTA

in region I alone or positive SSTA in region II alone. Because the negative SSTA in region I coordinates with the positive

SSTA in region II, the excited negative meridional dipole mode of the SLP is remarkable.

Keywords

Sea-level pressure anomaly in winter, Meridional dipole mode, Sea surface temperature anomaly in the

Northwestern Pacific, Atmospheric response, Sensitive experiment

1 35|15

W —UAH LA 2 U A AR AT S T
BENEE, AR AR R AR5
MNATTR AT JUAS I U DX 3 4 J IR 30 1) e
X KA T SR b o E 2, Horp—A>
B2 ENSO At A A= B3y 4 R P i IX . A 20
Al 80 FARH IR, BORBZ KT C 2]
T ENSO HLZ0 TR URASA 5 (Rasmusson
and Wallace, 1983; 225!, 1985; Huang and Wu,
1989, At ENSO it i o K RUBEiE—"AH LA
FHRIA R A5 AR A, o] @RI FE IR O DR, 32 38 [ B
BRI R 2 . 3 20 A 90 4F4L, AATTXAH
A BRI LIRS (SST)Y S KI5
W, G 2 7R A AR B I ) RBE 1R AR 4K K 5% i
(Trenberth and Hurrelle, 1994; Mantua et al., 1997;
Li, 1998; Liand Xian, 2003). —L&6F50[ 50 #Ti8
KW, AEKFHE SST Hbk 7 ALHE0S Fily A7 SST
AR AR N 22 A, A 2 R A B IX
KA EN ) . Peng and Whitaker (1999)
KA SST S (SSTAD i N ) BEHL T
WIFCREREREAT T B4, JFHR S8y SCBE X A
SE i O AR, A BeR A A IR i
M HAEH GBS AR (1995) RFFEIA
WA X Ry 26 B AL R SST Aefbdi
TR ICRE DS, ABATIFERE T 18 T 1% X SST 7%
HRARAHEICR, JEHARE ARV SST

S H M R AR A HLOC R BEAT TR EE 4B 5 R
I, AEREVERERIX () SST S 5 kB KA
EARI— A TEEIE SRR (PNA) fAERE KR,

TR ] 2% 3 A0 2R3 0 N A R i b X A i1
5 (SLP) 5% 5 ENSO M Ab AKSFi: SSTA 1
KEZBT TADHIFR (ZLARAZ, 1987, 2%
AL, 1989 FERE S IRz, 19985 T AR IGefix]
fE5, 2000; Wu and Hsieh, 2004). Z5HFEAS (2000)
(RFFEER H, fE Bl Nifio SEIRE1 11 UR 3 1508 7
WD IEAR SR S A S, WS R S DL AR HE
DX 1T KM T S AR s % BT B PR ARG S 8 e £ B R et
SEHOING; 7 La Nifia S5 BUIEAH o it RESE
(2000) MRFFCIRER I B AF AL BRAZE R RS i
PR S AR AR A AR B VIR
A ESE (2003) BFFEHRH, AERPHERE T T <
J 5 VP R Bl v~ 1T 19 2 ) 43 A v B X I
AR B bR AR A AT 0 o RIS RN 2R 52 4R
(2003) HIBFFLRB, JEASPEE SST ARk - 22
CEARBR I ) RO, s B AR SST (1 3 L1k
TR RIS, AR R VG J0 AT b X3~ 1 A
AT AR ) S T 38 e IR e B A6 S P 1
SSTA X} 4. SLP A3 B W5 my, iy H L5 m it
SRR . A —LEfF 58 TAER AL P
FEIRIE DX SSTA 5 30 AR Hh X 1 KA it LA A 3R
Bl () R AU AR A — 8 B G R B (AR,
1989; XK FF1 Mcbean, 1995), i Ht45 I {E
PRI I e i HAE R s (LT R4S, 2009) .
E, AR AT FRATTRT 55 38 B O i il ¥ X S 6 1)



G ST N~ A ] 1 18 %
234 Climatic and Environmental Research Vol. 18

SEWABIE T T ff AT B AN SR ENSO 520 A 51 A
TR, 5B 2 B OE A T T AR

e, BATHEEH A5 IEAC R (REOF)
J7 R WP — R P X Ik (20°N~70°N, 40°E~
120°W) [ H P38~ U R i b T b, K
IMAZHF A REOF 5 4 D EEH)AlX
W, wE 1R WUER], e XA 7K
X 4R sr, HAHSSX R A ESR. T XA T
WM ZJEE (60°N~70°N, 110°E~150°E) Hh[X,
I XA T 6K 7 Rl #uy i X (25°N~35°N,
150°E~170°W), I XA TFEFEILHE (35°N~
45°N, 85°E~110°E) X, IV XAL T HE S
BT (50°N~60°N, 170°E~165°W). S5&FL4E
SRR 3 M2 500 hPa 437 38 FE I A %) E
ATPURBL, IXHL T X I X OELF 5 SAL T vE A Al
MV/Z8 1 VA v R TR A 1 FR b, T X DU = AP R
W/Z A s Bl S R B BRI DL &R
T A S BT RS B0 , TV DA B B R ARG L R
ARACMIPLE . FIRAHAMARGMELERFIERM, &
I A B e B 1 5 ) 4 A sndr X,
BEAE— R b B T bR 8) (NPOD HIFF
(1SRN YR N | 2 o L N R B | P WA e A T N}
BN . R 4R, REOF Z)#r4s BaAr BonJm
AR AN B X R 722 L EOF /AT g 40 80—
jis

h T S BRI FUA SR 53 () 4 A DI T
R Z T A DG, AR A5 LA I
TIP3 J5 AR EAL 42 SLP S8 (SLPA)
VA R AL X S PR B TR, AR IR R A
L~ Ly LAV Lo DN 4 AN DISREIT AR AR O o A 3
B, $850L A L BIAHC R AL BAJL LA I IR R &
By s E T —0.36 f1—0.39, HE T 0.05 K2

70N

FHEREG . YW T X T ORI 10, DL X I
X TV 2 8] 53 TAFAE— T SO AR AR A [ 935 ¢
R, WA ENIFRZ AL AR 7RI 1<
PR #E— DB TR, X TR X
I TR R (ME) BUEARAE S JL T SSTA
AELEARNT 5 BB MO 2R

N T RN R A& ZE LRI 5 AR T4 )
RS AR OC 2R, X HLFRAT TRl 1o 0 ) 437 A
AR, AR — P T

2 HEREEN

AR HEEA % )5 Hadley S04z ER
H V¥4 V10 <& (Sea Level Pressure, SLP) % K},
FT g R s TR B R 1850 4F 1 H & 2004 4F 12
H, W 154 M&ZE (12 AERER 2 ), 450
IYHRENy 50 (LERE) X5° (L), R %
KB Hadley g F0I R 5T 0o G (1) 1870 4F
1 HZ 2003 48 12 H 4B oK AN 200 5 7R
(GISST2.2), HAPERAZLMMIE 1.0° (L)
X1.0° (B AT KA HR, HTRE
(P FF 23 B H T35 5085 P2 Rl 4 (NCEP/NCAR, 1948~
2008 1F), HASHKEor i3 2.5° (£hfE) X2.5°
(&),

2 R B UE B (0 I TR S5 ), A S o
BB KA BEFFCT (JAP) [R5 AU RS
A (JAP-AGCMLID), #5387 43 3475k 5°
() X4° (ZHE), EHD N Z. A O
AR SEE . AR . ENSO. 25 X iy A A R i
FPA) Z N, BRI PERA NG, HAA N
RIBRLIZH (Liang, 1996; Linetal., 2003; K
AT ES 7, 2008),

R

60N
55N
50N
W o
oy r a

38N
IN]
wn{ WA
20

HE 60 80 100E 1208

140 160 180 160W 140W 120M

BT WORMIX AT R 57 3% REOF (e IEZZ R B i) 1321/ 4 A mdlir Xt sk 37

Fig. 1 Distribution of the four REOF high load regions for SLP anomalies over the Asia—Pacific area in winter
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