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Intr oduction

A high resolutionmodelof the tropical Paci ¢ Oceanis usedto investicate
eddyenepgeticsassociatewvith tropicalinstabilitywaves(TIWSs) in theequa-

torial Paci ¢ Oceanfrom 1996 to 2000. The modelis forced with NCEP ‘ ?‘QEE

forcing eld or with optimizedforcing from the ECCO global oceanstate e W mew mow e e e e e Sl L e e
estimation Boundaryconditionsaretaken from the optimizedsolution.The TR R e e e e N | | | e L iy : :
agreemenbetweenthe model and upperoceanobsenationsin the tropics oo s R e R e B s ® e E

IS demonstratedor the high-frequenyg variability. The geographicatlepen-
denceof the balanceof the perturbationenegy equationis explored, and
the sensitvity of theresultsto the wind forcing andthe modelresolutionis

Investicated.

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

a TMI, SST, Standard deviation, 02-Jun-1998-31-May-2000 b EXP1, SST, Standard deviation, 03-Jun-1998 - 28-May-2000
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Fig. 2. Standardleviation calculatedor the50-dayhigh-passltered SSTin
TMI data(a),in EXP1(b), in EXP2(c) andin EXP4(d).
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a EXP1, V (high-pass filter), lon: 220E (140W) b EXP2, V (high-pass filter), lon: 220E (140W)
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Fig. 5. Power densityspectrumof the 50-dayhigh-passltered time series
of the meridionalcomponenbf thevelocity at 3 S, equatorand3 N of lat-
itudeandat 140 of longitude.The cyanlinesrepresenthe 95% con dence
intenval. (a) EXP1.(b) EXP2.(c) EXPA.

a V (cm/s) ADCP (blue) /EXP1 (red), 220E (140W) b
Lat: +0.0 N, Depth: 35 m

V (cm/s) ADCP (blue) /EXP2 (red), 220E (140W)
Lat: +0.0 N, Depth: 35 m

Energetics

Theperturbatiorkineticenegy is de ned as - , Where

I
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denotea 30-dayrunning meanand the primesthe deviation to the
Fig. 4: Statisticson the zonalandmeridionalcomponenbf the velocity de- BhO-daymean.The perturl_aa.tlorklnetlc enegy equationthatis dervedfrom

ducedfrom drifter data,EXP1landEXP2at 15m depth.(Upperpanels/eft) themomentumequation;s -

. (Upper panels,right) . (Lower panel) . The
modeloutputsandthedrifter dataaresampledat the sameocation.
Fig. 1. (a) 3-daycomposite-aeragemapsof SST measuredrom TMI for C ST, TMI (blue) / EXP1. (red) d SST , TI (blue) / EXP2 (red) (1)
. Long: 220E (140W), 2.5S Long: 220E (140W), 2.5S
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TheSST eld is warmerin themodelthanin the TMI data,especiallyin the
eastermpartof thebasin(Fig. 1). Thecoldtongueis colderin EXP2certainly
becauséhe ECCOwind-stresseld is moreintensethanthe NCEP wind-
stresseld. At 2.5 on bothsidesof the equator SST uctuationsin EXP1
andEXP2arein goodagreementvith the data(Fig. 3). The patternassoci-
atedwith the TIWs in themodelis similarto thatobsenredin the data(Figs.
1 and?2). As in thedata,thevariability is maximumin two bandscenteredn
2 N and2 S. However, the high-frequeng variability is more enepgeticin
EXP2thanin EXP1,andnorthof the equatorthe patternassociateavith the
standarddeviationin EXP2is too wide comparedo thedata(Fig. 2). South
of the equatoythe maximumof variability is slightly shiftedwestward (Fig.
2). Theresolutiondoesnot changeahoseresults(compareEXP2andEXP4).

Long: 220E (140W), 2.5N Long: 220E (140W), 2.5N
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Fig. 3: (UpperpanelsMeridionalcomponenof thevelocityat 140 of longi-
tudealongthe equator(Lower panels)0-dayhigh-passltered SSTat 140
of longitudeand2.5 on both sidesof the equator (Blue) Data(ADCP data
fromthe TOGA-TAO arrayor TMI data).(Red)Model. (Left) EXP1.(Right)
EXP2.

bothmodels.Thediscrepany is particularlyobviousin 1996.In the experi-
mentEXP1,thevariability is comprisedoetween25 daysand 35 days(Fig.
5). Whenthe ECCOwind-stresseld is used(compareEXP1 and EXP2),
the variability is slightly shiftedtoward lower frequenciesThe peakat the
equatorns well markedandat 3 N a secondpeakis obseredat 40 days.In
Increasingheresolution(lcompareeEXP2andEXP4),thevariability is clearly
shiftedtowardlower frequeng at3 N. Thevariability obseredin the mod-
elsis consistentwith previous obsenationsandothermodeloutputs(Qiao
and Weisbeg 1998, Kennanand Flament2000). The dominantfrequeng
dependn the resolutionandthewind eld, butin any case,t remainsin
therangel5-40days,asin thedata.

Positve values on the r.h.s. of the previous equation indi-
cate an enegy source of perturbation kinetic enepy.

representtheadvwectionof PKE
by themean o w and the
adwectionof PKE by eddies.

representshe
enegy corversionbetweenPKE andthe kinetic enegy of the mean o w.
It iIs known asbarotropiccorversionandis relatedto barotropicinstability.
IS the eddy pressureux

divergenceand representshe enegy conversionbe-
tweenPKE and PPE (PPE= pertubationpotentialenegy). It is known as
barocliniccorversionandis relatedto baroclinicinstability.




