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Instability Mechanism
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Fig. 1. Time evolution of different terms of the perturbationkinetic en-
ergy (PKE) in the EXP1 experimentat four latitudes: 4 N, 2 N, 0, 2 S.
The valueshave beenaveragedbetween0 and 50m depthandin a 10 -
wide longitudebandcenteredon 155,135and 115 W, respectrely. (Blue)
Barotropiccornversion: (plainline), (dashed
line) and (dashdottedine). (Black) Baroclinic conversion:

Instability waves north of the equator and role of the NECC: At 130-
140 W of longitude,the barotropicconversion(dominatedby

) IS maximum at about 4 N within the cyclonic shear betweenthe
SouthEquatorialCurrent(SEC) andthe North EquatorialCounterCurrent
(NECC). The importanceof the barotropicconversionvariesin time and
In longitude:(1) similar amplitudesareobsenred furtherwest(155 W), but
further east(115 W), the barotropicterm no longer prevails andthe TIWs
mainly derwve their enegy from baroclinicinstability; (2) at 155 W of lon-
gitude,the barotropicconversionis very weakduring the 1996-1997TI1Ws
seasonwhenit is largein 1998-1999and1999-2000.

Relative importance of the baroclinic instability north of the equator:

The baroclinic conversion also contritutesto the eddy enegy production
at4 N. At thatlongitude,the amplitudeof BC is similar to that of BT. At
2 N, the TIWs mainly derwve their enegy from baroclinicinstability. (Fig.
1). Although, the dominanceof the baroclinictermsis obsened at 155 and
115 W and during the three TIWs season(that is 1996-1997,1998-1999
and1999-2000)jt is alsosubjectto large interannuabndspatialvariability
(Figs.1 and2).
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Fig. 2: (Upperpanels)Depth-timeplots of the barotropicterm

at4 N and2 N. (Middle panels)Depth-timelots of the barotropicterm
at1 N andatthe equator(Lower panels)Depth-timeplots

of thebaroclinicterm at3 N and3 S.
Shear between the SEC and the EUC: The maximum of the term
IS locatedin surfaceat the equatorand at deeperdepth
whenmoving northward (Fig. 2) which shavs thatboththe SEC-EUCshear
andthe SEC itself play a role in the generationof TIWs just to the north
of the equator The maximumof Is largerat 2 N thanat
the equatorComparedo the obsenations,the TIWs aretoo weakalongthe
equatoyespeciallyin 1996when IS almostzero,which sug-
geststhatthe barotropicenegy productionthatarisesfrom the shearwithin
the SECitself atthe equatons too weakin themodel.

Instability wavessouth of the equator: Southof theequatoythebarotropic

termis naggligible andthe baroclinicinstabllity is the main sourceof enegy
to the uctuations(Fig. 1). Theeddyenepgy productionis largerin thewest-
ernthanin theeasterrbasin.
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Fig. 3: SameasFig. 1 for othertermsof theperturbatiorkineticenegy. (Red)

Eddy pressure uc divergence,

Eddy pressue ux divergence Theeddypressureux divergenceradiates
enegy away from the productionregion, thatis from4 N towardtheequator
(Fig. 3). Thistermis asimportantasthe otherterms.

Sensitvity to the wind stress- eld The eddy enegy productionis larger
whenthe ECCOwind-stresseld is used.However, mary of the previous
conclusionsare robusts (Fig. 4). Indeed,the baroclinic instability remains
dominantat2 on bothsidesof the equatoythe barotropicinstability at and
just north of the equatons still weak,andthe radiationof enegy keepsthe
samesign. Themaindifferencesoccurat4 N: theimportanceof the NECC
remainstrue but the variability previously obsenred s lessstriking. Particu-
larly, thebarotropianstabilityis largeat115 W andin 1996/1997at 155 W.
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Fig. 4: SameasFig. 1 but for the EXP2experiment.Thevaluesareplottedat
4 and2 N.

Conclusionand perspectves

The main characteristic®f the TIWs in the modelsare in good agree-
mentwith the obsenations.The variability is not enoughenegeticwhen
the NCEPwind-stresseld is usedandis too enegeticwhenthe modelis

forcedwith the ECCOwind-stressincreasinghe modelresolutiondoes
not signi cantly improve the model solution. As the wind is crucial for

modellingthetropicaloceansandthe Tropicallnstability Waves,thosere-

sultsrisethe necessityof developpingdataassimilationn highresolution
model.

At about2 on bothsidesof the equatoraswell asat4 N, the perturba-
tions gain their enegy throughbaroclinicinstability. Justto the north of
the equatorandat 4 N, barotropicinstability prevails. The modelclearly
shawvs the importanceof the NECC in the eddyenegy production.How-
ever, its in uence is subjectto spatialandinterannualvariability which
couldexplainthat,in thelitterature,aconsensubasnotbeenfoundonthe
role of this current.The SECandthe EUC appeargo beinvolvedin the
eddyenepgy productionjustto the north of the equatoybut the barotropic
Instability at the equatorarisingfrom the shearnn the SECitself is weak
andcouldexplaintheweaknes®f the TIWs alongtheequatonn themod-
els.

Thenext stepwill consistin following aninstability wave duringits prop-

agationacrosghebasinin orderto determinghe mechanisnthatinduces
thegrowth of thiswave,themechanisnthatmaintainghis wave duringits

propagtionand nally thereasorfor its death.
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