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SST dipole mode In the tropical Atlantic

dipolar SST anomaly Rainfall response in AGCM
to the dipolar SST anomalies
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Okumura e al. (2001)
Meridional migration of the Atlantic ITCZ controlled by

the Atlantic SST anomalies may have a predictive skill
for several years.



A note on seasonality
| |CZ & EOF | PRCP Lat of ITCZ & WES-induced SST/
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-— Okajima et al. (2003

Atlantic ENSO

Both internal (tropical Atlantic) & external
Influences show seasonality

Sutton et al. (2000)



Hindcast experiment
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A strategy for decadal climate prediction
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Successful simulations of 20t century climate
change in IPCC AR4

Globally averaged surface air temperature anomalies
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» Externally forced component : greenhouse gases,
aerosols, volcanic activity, and solar cycle variations.



Preventing climate drift
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The anomaly assimilation: Smith et al. (2007), Keenlyside et al. (2008)




The Atlantic climate change with the dipole mode

(_annual mean )

SST: color

,/_r 5 R 5 Bl rainfall ; contour
//// : e

>Q2‘.-.-;-‘3?
coor s

)
15°S <

0° o

30°S

-0.0 v v v + I 0.0 —

-0.4 — l—04 —

-0.8 — Ll —-0.8 —

IlIIIIllllllll'lllII[IIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIII

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

runnlng mean
Rainfall variability is simulated by aSS|m|Iat|ng the oceanic observa
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Hindcast for the dipole index

llllllllllllllllllllllllllllllllllllIlllllllllllll.lllll.lllll
1 1 ! ! 1 1 1 1 ! !

lllllIl]lIllIll

- Dlpole mdex

12mo running mean

1 1 1 1 ! !
||||III|||I|||||||||:|I||||||IIIIIIIIIIIIIIlIlIlIIIlIIII

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

IlII|IIII|IIII|III]|I[II|IIII|IIII|]IIIIIIIIIIIII]IIII

lllllllllllllll

Atlantlc ITCZ mlgratlon

I I
II!IIIIIIllllIIIIIlIII]IIIIIIIIIIII'IIIIIIIIIIIII!IIIIII

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005



Hindcast skill: ACC
ITCZ migration
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running
mean
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running
mean




Hindcast skill for NATL and SATL

Anomaly Correlation Anomaly correlation for
zonally averaged SST

= NATL SST persistence
—— SATLSST vk equatorial S-|

0.44 0.55 0.72

> 3mo running mean

The loss of predictability for the interseasonal SST dipole
variability is prevented by activating the WES feedback



Warming signal: NATL SSTA

SSTA in the NATL R=0.41
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External influences: an experiment

r=0.38, 0.44

= - FULL (x10)
noTATL (x10)

DMI (OBS vs noTATL)

-
c
2
B
b=
©
Q
o
=
2
=
I
]
-3
/]
(&

4 5 6 7 8 9 10
Number of ensemble mean



4.0 1 | I 1 l | | l | | 1 | 1 | | 1 | | l | 1 1 | 1 1 | 1

noTATL (bar) & OBS (line) 1 i

3.0 NS N NS FNEE RS R i i

E f 3.0 — 58 —

2.0 — il -

1.0 —: 2.0 ] o 97 05 o

0 O _: 7] 80 a2 B

: 1.0 T N S -

10 2 | e :
10 60 98 93 266

] - 95 |82 61 56 =

: 7 ﬁ-/g(& _'5377 I

"2.0 —_: OO . 000‘;8 ’ 02 03 59 57 B

: | 88 65 96 |

3 O - N 39 91 -

-3. [T T T[T T T[T T T[T T [ rrrr[rr? _1.0_— T B 84'94 o

1955 1960 1965 1970 1975 1980 i I -

| 73 -

2.0 _ |

i Ui :

I I I LI I 1 l T I I 1 L I LI I I LI LI I 1 T I

20 10 00 1.0 20 30 40
noTATL




Dipole: Observed, not simulated
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Dipole: Observed, not simulated

Positive(6)
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Dipole: not observed, but simulated
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Dipole: not observed, but simulated

LAG: -4 mo (DJF) OBS noTAT
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Dipole: Observed AND simulated

Composite DMI (AMJ) BOTH: -12 month LAG
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Dipole mode and AMOC

noTATL (bar), OBS (line), VT@eq (broken)
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Summary

« Multi-year predictability of tropical ATL
SST dipole mode and associated shift of
ITCZ Is demonstrated.

« \WES feedback appears to maintain
Interseasonal memory, but source of
predictability has to be elaborated.

« ENSO, NAO, AMOC can trigger ATL
dipole.



Predicting Typhoon potential?
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