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SST regressions for the Gradient Index

SLP regressions for the Gradient Index

Wind regressions for the Gradicnt Index
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SST regressions for the Tropical Index
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(a) Lag-Latitude SST regression (10-40W)
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(b) Lag-Latitude SLP regression (10-40W)

Lag (Year)

-
l!!’kl!é

40 20 0 20 40 60
Latitude

(@) AT —F A > 7 v 7 229 2 ¥ HEAKERRZD 7 7 BEIRHRE O 7 7 -@EBEE. 7 7 ER R

BEEEH CHRTFH IR TV S, SEMROMEIZ0. 1, HHES0. 1 %282 2 Hic#E vy 7,
0.2EZB2 2B Ny F2RT T2, (D)ELFEL. 72721, BERKEREC DV TORHEE.
FEAREIRR20.1 hPa, #XHEA%0.1 hPa 2# x 2 HBIC# v Ny 7, 0.2hPa 22 2 BB VL Y

FEPT TS,

= D PEBERGATERGDOT vat sy ay
ORE—D7 F oy —oHEEEE T, BRI I2=7 4
ERELThbroE LIRS Do E I KBV E
7.

L LS, Kwslrk&ED I KEEDOSELE D
WHFEHYEE AT 78 - 72 199T4REEDIRE, ARV TRV T
PN ARRA TN 9 2 REKRTEERE 7V O RRE FEE
BHERRIND IOV ET. HED (BricEw!)
WoeE I X 2 ERb K& {, Watanabe and Kimoto
(1999), & %\ % Okumura ef al. (2001) 1FARE T
PRSI % & D YR KRS DY BTG RSB O Jaikd i ]
RTHDZEZRPRECRLE Lz,

4. BB EPERE L ONAHEEER

I E CERRPEEESONFRE — N IX10ER 7 — v T
REILTWS DL LTHIRNBEOEN 2T 3O TKE
FL LpLAMS, ZOAT—VTOREO 7o
YA (ZIRET) XL broTBY A, Xie
(199912 & 3 &, BEAVEHEO RSB S ZLE R
DA IVEEE I IHERA R OB 2 € —2 237
, 2FELTHRE A XOREIzZH 2L RRLE
L7z, Zhid, BEEROKRKIFER D A TIRIIRETIC
B0EY, hERERD S DBEID104ER  — I VEEH)

8

WESTRHERZIERRBL T,

O S DHEH Z Db DIFHLT L H10E R
TF—NVTHBLEZHY AL, BEOILE L FEH
THNHETHBHED HY ¥ A, Xie and Tanimoto
(1998) i, HEEVICALER & BRI CHIBIRR D
BT Y ASREROEH RS2 TH, BHORK
R BRI B AL O FR R 108 R 7 — VA B 53
ELBZEERLTVET,

UL Lads, BEIECIZHE 2 D b O HB104 X
T VEBTH LA REB L TWET. B8 MiZ
RAFRA > T 7 Zxtd 2R Lz 7 7 ER R
BT 7 BENTEEZRLTVWES. 7 ¥ ol
THIZKIR & Y3 KU O RUE T DAL & 0 2 BUERT S/
LD FEREE 2 S WRTHARZE OB A NCERE L Tw
LEEFEEZTCWET. F72, Halliwell (1997) 13K
Pa¥E b TR U 7o B SRR 2 2RI 104E D s %
2 TALRRS0E > & JL#E25 % < 5 W\ % THREM X 12fs
HBLTWEZLERL, BEIHOEENFHET LI L
BRBLTWET,

ZDES LHERELSBHAR-> T 5L 7
O RARREET 5 DI, BHERT O KKAIEE
HEEEBRBEIZITHLUTWS £ T2 RIBHIRS
NnTHY (Chang et al., 2001), BFEFHEEICHES 10

SRE” 49. 10.




BRPEREI0E R 7 — VA B 2 HF5E 817

FE27 —VIRBIA H = XL OWRE S ZEEDV TV E
A

6. b YIC

KBS BT 5105 A 7 —VEH» PADO O
PRA R G CTHHTE 2b I TRPY ¥ A, BEXR
FHEOINVZ—Z g7 = —= v 5 DFE NAO(H
L0k AO) IKREXENLZRIONTHFICE S H D,
HBVIFEEORE - BRE D 25 Ll 2% T
TWIFEFVBHY A, PADO ORFICLTHE
BN IIBERZTANLSNTWEbIFTIERL, K
SRR ETT VIR SR WL 2 &b S B R
FREEOERFEICNL TE 2B EMNLHE (Mehta,
1998 ; Enfield et al., 1999 ; Dommenget and Latif,
2002) bENTWVET,

ZD &5 REOHTEE T — 5 & 2B D EHEN
I H DI Dh I T 5 7e O FHEIRBIEERL
BPEOD T ZEBMMEIDBRYLER >TVE T,
BARNS, TNTO7UXRALERT— 5 » o g
T3 LRBERETT S, EHEEOA D =X L%2H
SPIZT B LICBEEE TV EOM#HAL LICERIX
TEERA. 1L, EECEELS N KRR
HGEFNMCEDBY I a2V —YarEboTLTHEH
HhSOREFIIRPELR VI EBEEL LB WE T,
S5 b, WHRPEZEMA r— Vi B 2 ki KK
HAHEERORSEA» S ETTOTWIFHETT.

E

ZEHMERIILZOH M T A RELKRER
HHB? L OFEFAFFEORETT. B A LITKRAERED
WERT —VEBNCOWTHEH - BEET VLT
Fu—F LBHEIN LR 7 Ta—F 2REEbE, FLIR-E
HET (5TH R VIV-FLRREIT) A4 vfT& KT
e CHOERERRAEETCLL.
FEEDZOPFICA -T2 & > D IEHEILKEICTE
Fhic ks EIAKREL, BPIRBERE, TEEmAH
KAERIZUD & T 2 MEYHEBEOELLE - £FES
OF &k THE LB LI B po7cbD RS T
BO T,

7z, OGS D VL O OMIREEERICHTE
WLELT, SSFREELRERYIETVLRE
XF L7 HER¥RBEYRATFLAEE VY —, 7Y
b VRERKEHEILRIFSIRR, RS R E
ekl #ER 7 o> 7 4 TRV AT A0S L%

2002 £ 10 H

SOFOBMERICKLD L.

[EETHAEFENLLRFS> T ESULEDH X
DTS L BT, RPzhhaied> I8n»
F L7,

& £ X ®

Blackmon, M. L., J. E. Geisler and E. J. Pitcher, 1983 :
A general circulation model study of January cli-
mate anomaly patterns associated with internan-
nual variation of equatorial Pacific sea surface
temperature, J. Atmos. Sci., 40, 1410-1425.

Chang, P, L. Ji and H. Li, 1997 : A decadal climate
variation in the tropical Atlantic Ocean from ther-
modynamic air-sea interaction, Nature, 385, 516-
518.

Chang, P., L. Ji and R. Saravanan, 2001 : A hybrid
coupled model study of tropical Atlantic variabil-
ity, J. Climate, 14, 361-390.

Deser, C. and M. L. Blackmon, 1993 : Surface climate
variations over the North Atlantic Ocean during
winter : 1900-1989, J. Climate, 6, 1743-1753.

Dommenget, D. and M. Latif, 2002 : A cautionary
note on the interpretation of EOFs, J. Climate, 15,
216-225.

Folland, C. K., T. N. Palmer and D. E. Parker, 1986 :
Sahel rainfall and worldwide sea temperatures,
1901-1985, Nature, 320, 602-607.

Enfield, D. B., A. M. Mestas-Nufiez, D. A. Mayer and
L. Cid-Serrano, 1999 : How ubiquitous is the dipole
relationship in tropical Atlantic sea surface temper-
atures?, J. Geophys. Res., 104, 7841-7848.

Halliwell, G.R., 1997 : Decadal and multidecadal
North Atlantic SST anomalies driven by standing
and propagating basin-scale atmospheric anom-
alies, J. Climate, 10, 2405-2411.

AHBERE, IURE=, 2002 : LIRS 2 © < 2 A0
M—200 4EK EHbER B E S (AGU) KERZE Y
va v [UBIRE/ALATEERS —EEL AL =X A
—] OHE— KX, 49, 661-666.

Horel, J. D. and J. M. Wallace, 1981 : Planetary scale
atmospheric phenomena associated with the South-
ern Oscillation, Mon. Wea. Rev., 109, 813-829.

Hoskins, J. and D. J. Karoly, 1981 : The steady linear
response of a spherical atmosphere to thermal and
orographic forcing, J. Atmos. Sci., 38, 1179-1196.

Houghton, R. W. and Y. M. Tourre, 1992 : Character-
istics of low-frequency sea surface temperature
fluctuations in the tropical Atlantic, J. Climate, 5,



818 BAVEPELOE R 7 — VBN BT 2 FF5E

765-771.

Kushnir, Y., 1994 : Interdecadal variation in North
Atlantic sea surface temperature and associated
atmospheric circulation, J. Climate, 7, 141-157.

Manabe, T., 1999 : The digitized Kobe Collection,
Phase I : historical surface marine meteorological
observations in the archive of the Japan Meteoro-
logical Agency, Bull. Amer. Meteor. Soc., 80, 2703~
2715.

Mehta, V. M., 1998 : Variability of the tropical ocean
surface temperatures at decadal-multidecadal
timescales. Part 1 : the Atlantic Ocean, J. Climate,
11, 2351-2375.

oA, 2002 1 [HEREIRS)], K&K, 49, 687-689.

Nobre, P. and J. Shukla, 1996 : Variations of sea
surface temperature, wind stress, and rainfall over
the tropical Atlantic and South America, J. Cli-
mate, 9, 2464-2479.

Okumura, Y. S.-P. Xie, A. Numaguti and Y.
Tanimoto, 2001 : Tropical Atlantic air-sea interac-
tion and its influence on the NAO, Geophys. Res.
Lett., 28, 1507-1510.

Servain, J., 1991 : Simple climatic indices for the
tropical Atlantic Ocean and some applications, J.
Geophys. Res., 96, 15137-15146.

Sutton, R.T. and M.R. Allen, 1997 : Decadal
predictability of North Atlantic sea surface temper-
ature and climate, Nature, 388, 563-567.

Tanimoto, Y., N. Iwasaka, K. Hanawa and Y. Toba,
1993 : Characteristic variations of sea surface tem-
perature with multiple time scales in the North
Pacific, J. Climate, 6, 1153-1160.

Tanimoto, Y. and S.-P. Xie, 1999 : Ocean-Atmo-
sphere Variability over the Pan-Atlantic basin, J.
Meteor. Soc. Japan, 77, 31-46.

Thompson, D. W.]J. and J. M. Wallace, 1998 : The
Arctic oscillation signature in the wintertime

geopotential height and temperature fields, Geo-
phys. Res. Lett., 25, 1297-1300.

Trenberth, K.E., G. W. Branstator, D. Karoly, A.
Kumar, N.-C. Lau and C. Ropelewski, 1998 : Prog-
ress during TOGA in understanding and modeling
global teleconnections associated with tropical sea
surface temperatures, J. Geophys. Res., 103, 14291~
14324.

Wagner, R.G., 1996 : Mechanisms controlling varia-
bility of the interhemispheric sea surface tempera-
ture gradient in the tropical Atlantic, J. Climate, 9,
2010-2019.

Watanabe, M. and M. Kimoto, 1999 : Tropical-
extratropical connection in the Atlantic atmo-
sphere-ocean variability, Geophys. Res. Lett., 26,
2247-2250.

Xie, S.-P., 1999 : A dynamic ocean-atmosphere model
of the tropical Atlantic decadal variability, J. Cli-
mate, 12, 64-70.

Xie, S.-P. and S.G. H. Philander, 1994 : A coupled
ocean-atmosphere model of relevance to the ITCZ
in the eastern Pacific, Tellus, 46A, 340-350.

Xie, S.-P. and Y. Tanimoto, 1998 : A Pan-Atlantic
decadal climate oscillation, Geophys. Res. Lett., 25,
2185-2188.

Xie, S.-P. and Y. Tanimoto, H. Noguchi, T. Matsuno,
1999 : How and why climate variability differs
between the tropical Atlantic and Pacific, Geophys.
Res. Lett., 26, 1609-1612.

Yukimoto, S., M. Endoh, Y. Kitamura, A. Kitoh, T.
Motoi and A. Noda, 2000 : ENSO-like interdecadal
variability in the Pacific Ocean as simulated in a
coupled general circulation model, J. Geophys. Res.,
105, 13945-13964.

Zebiak, S., 1993 : Air-sea interaction in the equatorial
Atlantic region, J. Climate, 6, 1567-1586.

Pan-Atlantic Decadal Oscillation

Youichi TANIMOTO

Graduate School of Environmental Earth Science Hokkaido University
E-mail : tanimoto @ ees.hokudai.ac.jp

(Received 7 May 2002 ; Accepted 11 July 2002)

10

YRR 49. 10.




