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® The Paciﬁcimp‘fc"rhe Indian Ocean!
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e An Indo-Pacific perspective
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Bjerknes feedback (air-sea coupling essential)
Peaks inl October-November

Partially independent from ENSO! (but: ENSO' tend fo: induce I0DS, rs,,~0.6)
Clear climate impacts around the Indian Ocean



£ ENSO sugna’rure Dveraindian Ocean

Signaiures ot 10D / ENSO on the Indian Ocean SST
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Year (-1) Year (0) Year (+1)

\ Precursors oF El Nlno in fhe Indlan

pocean L

Uniform' warming| of' the 10 during
& El Nino favours. the phase;shifi 16
Py La Nina

Indian ocean conftributes to
asymetries in El Nifio: /' La Nifia
duration
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Based on JJAS SSili anomalies1
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12(b) Zonal wind along equatorial western Pacific
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(¢) Zonal wind at 850 hPa (b) SST
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b) correlation skill of various ENSO hindcasts L 2k S
Using aniioD
index resulis in
a large and
< statistically
B . significant
5 T == === ' improvement: of "8
_UU '— IOD+WWV (SON) : linear hindcasts
®  i— WWV (SON) ; of ENSO) peak
B\ WWV+Wind (FMA) SRR 14 months in
' advance
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improvement: of forecasts ofi 1997 El Ninos and 1998 La Nina
Equivalent contribution: from WWV and 10D
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This regression analysis suggests that' the negative I0D enhances the
Walker' circulation, with anomalous: easterlies over the Pacific that brutally

disappear with the IOD demise in Nov-Dec.



Equayorial r‘j, , 2 &‘P negaiive 10D

SxternalMorcingunrasshallow water model
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Wavye reflection at both boundaries => as in the delayed oscillator and advective-
reflective paradigms, but in association with IOD-induced external forcing

SST anomaly in the central Pacific is the result of zonal advection of climatological
SST ( ) => triggers the Bjerknes feedback
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nature of ENSO.
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The link between ENSO! and' the
Indian monsoon: has weakened
during recent decades...

And the scientific community has
focussed a lot on the Pacific!
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Cooler water
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(Goswami 2005)

The Pacific and' Indidan oceans are highly
Inferactive systems at timescales
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(Lee and McPhaden 2008)

Tthe Pacific seems 1o drive the Indian
Ocean at fimescales
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- Is there a
: realbertect
Yo therlo on

Indian Ocean

Dipole
Oct./ 2 :

El"Nine?

Is it a
statistical
artheraci or

S the biennial

nature of El

~ '/}

Nino

Pacific -
trade winds

Aug.

Monsoon
wind speed

July May

1
June(Webs'l.er Oﬂd HOYOS 2010)
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Is it due o ENSO=induced 10’ SST warming or
to the I0OD?

Exact mechanism? Synchronous or delayed
influence?
g 5
Hugo Dayan's PhD (consistency! accross models
and datasets)



mechanismsiof The! El Nifio cycler =
W' beginl tior haversome understanding of the
causes of some model errors (or at [east have_l

encouraging ways. torfollow)

We don't know whaii firiggers El Nino: WW2Bs,

tthe MJO, seasonal footprinting, the Atlantic

ocean, the Indianiocean? Or IS there a bigger
picture: that we miss.
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confirmed, thereiis a (addifional) huge
incentive torbeitertopserve ihe Indian Ocean
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Global Tropical Moored Buoy Array
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: | 1 ) ENSO hlndcast at 13 15 month Iead : : | |
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J‘ﬁo triggering by the IOL

Thermocline

R 100 120 1) Anomalous easterlies 80°E
=> basin ajustment through wave reflections

2) Collapse of 10D eastern pole in winter

F-——cs==ssmmm=————— B T - —— ===

3) El Nino development in spring

= = )
downwelling
Kelvin wave

oE ok 12006 9) Easterlies collapse 80°E

45°€ 100°E 120°E

3) Bjerknes feedback

=> positive zonal currents and advection => enhanced westerlies and El Nino developmen




During and after a negative 10D in the noENSO experiment:

Precip and windstress Oceanic heat content and currents

reg lin for OND precip and windstress on ~10D reg lin for OND HC and currents (15m) on ~10D
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e MJO activity, an ada’iﬁonalwla r?

Many studies sugges’r_g"r.rong role of atmospheric stochastic forcing (MJO,
WWSBs) on El Nifio: then why such a high predictability at long lags?

Regression nd stress on -10D of winter intraseasonal activit
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