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A high resolutionmodelof the tropicalPaci�c Oceanis usedto investigate
eddyenergeticsassociatedwith tropicalinstabilitywaves(TIWs) in theequa-
torial Paci�c Oceanfrom 1996 to 2000.The model is forced with NCEP
forcing �eld or with optimizedforcing from the ECCOglobal oceanstate
estimation.Boundaryconditionsaretakenfrom theoptimizedsolution.The
agreementbetweenthe modelandupperoceanobservationsin the tropics
is demonstratedfor thehigh-frequency variability. Thegeographicaldepen-
denceof the balanceof the perturbationenergy equationis explored,and
thesensitivity of theresultsto thewind forcing andthemodelresolutionis
investigated.

Characteristics of the TIWs in the models.Com-
parison to the data

Fig. 1: (a) 3-daycomposite-averagemapsof SSTmeasuredfrom TMI for
theperiods12-14November1998and3-5December1998(b) 5-dayaverage
mapsof SSTestimatedin the EXP1 for the periods11-15November1998
and1-5 December1998.(c) Sameas(b) but for the experimentEXP2. (d)
Sameas(b) but for theexperimentEXP4.

TheSST�eld is warmerin themodelthanin theTMI data,especiallyin the
easternpartof thebasin(Fig. 1).Thecoldtongueis colderin EXP2certainly
becausethe ECCOwind-stress�eld is more intensethanthe NCEPwind-
stress�eld. At 2.5� on bothsidesof theequator, SST�uctuations in EXP1
andEXP2arein goodagreementwith thedata(Fig. 3). Thepatternassoci-
atedwith theTIWs in themodelis similar to thatobservedin thedata(Figs.
1 and2). As in thedata,thevariability is maximumin two bandscenteredon
2� N and2� S. However, the high-frequency variability is moreenergetic in
EXP2thanin EXP1,andnorthof theequatorthepatternassociatedwith the
standarddeviation in EXP2is too wide comparedto thedata(Fig. 2). South
of theequator, themaximumof variability is slightly shiftedwestward(Fig.
2). Theresolutiondoesnotchangethoseresults(compareEXP2andEXP4).
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Fig. 2: Standarddeviationcalculatedfor the50-dayhigh-pass�ltered SSTin
TMI data(a), in EXP1(b), in EXP2(c) andin EXP4(d).
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Fig. 3: (Upperpanels)Meridionalcomponentof thevelocityat140� of longi-
tudealongtheequator. (Lowerpanels)50-dayhigh-pass�ltered SSTat140�

of longitudeand2.5� on bothsidesof theequator. (Blue) Data(ADCP data
from theTOGA-TAO arrayor TMI data).(Red)Model.(Left) EXP1.(Right)
EXP2.
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Fig. 4: Statisticson thezonalandmeridionalcomponentof thevelocity de-
ducedfrom drifter data,EXP1andEXP2at 15m depth.(Upperpanels,left)

� ���	�
� � . (Upperpanels,right) � �
�	��� � . (Lower panel) � ������� � . The
modeloutputsandthedrifter dataaresampledat thesamelocation.

In themodelaswell asin thedata,theTIWs disappearduringEl Nino and
areintenseduringLa Nina (Fig. 3). North of theequatorthe �uctuations of
themeridionalcomponentof thevelocity aretoo energetic in EXP2andtoo
weakin EXP1,but alongtheequator, thewavesarenot enoughenergetic in
bothmodels.Thediscrepancy is particularlyobviousin 1996.In theexperi-
mentEXP1,thevariability is comprisedbetween25 daysand35 days(Fig.
5). Whenthe ECCOwind-stress�eld is used(compareEXP1 andEXP2),
the variability is slightly shiftedtoward lower frequencies.The peakat the
equatoris well markedandat 3� N a secondpeakis observedat 40 days.In
increasingtheresolution(compareEXP2andEXP4),thevariability is clearly
shiftedtowardlower frequency at 3� N. Thevariability observedin themod-
els is consistentwith previous observationsandothermodeloutputs(Qiao
and Weisberg 1998,Kennanand Flament2000).The dominantfrequency
dependson the resolutionandthe wind �eld, but in any case,it remainsin
therange15-40days,asin thedata.
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Fig. 5: Power densityspectrumof the50-dayhigh-pass�ltered time series
of themeridionalcomponentof thevelocity at 3 � S, equatorand3� N of lat-
itudeandat 140� of longitude.Thecyanlinesrepresentthe95%con�dence
interval. (a)EXP1.(b) EXP2.(c) EXP4.

Energetics

Theperturbationkineticenergy is de�nedas � � � �
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� ����� ����� , where
� � � denotea 30-dayrunningmeanand the primesthe deviation to the
30-daymean.Theperturbationkinetic energy equation,that is derivedfrom
themomentumequation,is :
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Positive values on the r.h.s. of the previous equation indi-
cate an energy source of perturbation kinetic energy. ! ; �
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[cb representsthe
energy conversionbetweenPKE and the kinetic energy of the mean�o w.
It is known asbarotropicconversionandis relatedto barotropicinstability.
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tweenPKE andPPE(PPE= pertubationpotentialenergy). It is known as
baroclinicconversionandis relatedto baroclinicinstability.


