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Abstract

Evidence tilr an interaction between inertial internal waves ancl serni-cliurnal internal ticles is cle-
sclibed ll 'onl oceanic velocity recttlds. Thc resulting nrittions at the clifi 'ererrce liecyuepcy betwcen,&f1

and /, ternted Illternal Wavc Induced Sub/Super-irtertial Curents. or IWISC. are cgrnplicatecl structurcs
whtlse existence suggcsts a new energy path f)urn ticJal arrcl ineltial ilttcrnal waves clirectly ro clissipativc
structurcs' indcpendcnt tlf the assulrtcd cascatJc 01'cncrgy thlough thc intcrnal wavc licld llrlnt largc t0
smal l  scalcs.

Wc ltavc clbscrvcd att accumulation of oncrgy in cyclonic lotary powcl' s1-rcctral clcnsilics at the
i)-cclt"tcttcy ttf M1-./'(thc Iwlscl frccltrency)ovcr a broad ran-r]c ol-clepths and in nurncrous ueographic
lrrat i t ' t t ts thrcughout the worlds occans. POleward ol ' the cr i t ical  lat i tui le (where l '  = Mtl2). lWISC
is outside ol' the l'r'eely propagating itttertial wave bancJ. Ilulk Obselvati0ns ol' IWISC] cyclonic cn-
ergy poleward of the critical latitude show a positive currelation (though not stroltg, R < .-5) wirh the
con'espondiug anti-cyclonic M2 +.f euergy peak. Tlre relationslrips between IWISC energy and thc
scmi-diurttal and incrtial itttcractant cnct-{ics do not appcar to be sirnplc. sincc thc corr-elalions bctwccn
IwlSCl and M2 and f 'are sntal l .  a l though si-eni l icant fbrthc IwlSCl vs. incl t ia lcorr.c lat iun.

IWISC enor-qy in nt id- lat i tudc records cxhibi ts a dcpth dcpendcncc. with nolrnal izcd marimurrr
cnergy abovc a nlcstlscale hackglourtd occurrirrg neal l-500 mcters clcpth. IWISC-'r)neruy has becn ob-
served [o vary ctlltsiderably on cluite stnall vertical scales. on the ordel'of 30 nteters. Even equaturwar.d
o1' the cr i t ical  lat i tude, IWISC energy appears predorninant ly in the cyclouic cornponent.  cornrnnply,
distorting the expected relationship between cyclonic ancl anti-cyclonic currents fbr fiee interual waves.

A signtlicant fbcus in our study of IWISC is the clifl 'erentiation between revelsible vertical advec-
tion and in'cvelsible tron-linear interaction. A hierarchy of veftical advcctign nrocicls has becn created
to cstablish if. whcn. and how veftical aclvection is a satisfactc'rry explanation of IWISC. A sirnple rnoclel
of single sinusoid setni-diurnal internal ticle displacement of an inertial internal wave. as is commo.ly
employed in the litcrature. r'eplicates propefties of the Eulerian oceanic clbservations such as a power
spectral density (PSD) peak at the IWISC frequency. However, this rnociel always yields an aciciitional
PSD peak at the sum ( M2 + .l') fi'equency. Such a tight correlation berween pSD at IWISC and, Mt + f'



frequencies is not colnmonly observed, as noted above. When we extendecl the clisplacernent lnoclel

to irtclude multiple semi-diurrtal vertical modes and fi 'equency constituents. the result was a temporal

and spatial variability of IWISC and M2 +.1'encrgies, which conscquently dccon'elatcd thosc cncrgies.

This rcsult  is consistcnt with obscrved variabi l i ty.

Bispectra and bicoherence analysis wcre testcd on the complcx displaccrnent moclel vclocities

to determine if thcsc mctl.)odologies can distin-suish bctween rcversiblc veilical advcction and cner-ty

exchanging Iton-linearity. In lact, they cannot. Due to the li 'equently sholt cluration of the inertial wave

energy aud evelt the interniil tide energy a wavelet rotary bispectral analysis technique was crcatecl in

an attempt to ilnprove thc identification ol'interactions. While the ntethodology appears to have great

promise, i ts ut i l i ty fbr this problern has yet to be demonstrated.

An analysis of veltical plofiles of ltorizontal cur-r'cnts lhlm ADCP instlunrcnts dcp6vccl ip t5c
Hawaii Ocean Mixing Expcrimcnt rcvcaled IwlSCl PSD pcaks fbr both horizorrtal currcnts and thcir
vcrtical shcar. Scmi-dir-rrnal intcrttal tidc displaccrncnt was clcrivcd frorn lhc wcll-instrurnentcd HOMI:

tnoorins A2 ADCIP vcnical vclocity rccord. alier application of our ltcw rnethod lilr currecting tor.
biascs duc to dicl Inigrators. ' l 'hc semi-diulnal displaccrncnt was r-rsccl to pnlject thc ADUp horizclntal

veloci t ies int t l  a setni- l .agrattgian coordinate systent.  This Senri-Lagrange inversign revealed that there
arcdept l r ra l lgeswhere  in te rac t ionpeakenefgy(a t lWISC andM.+.1) isd i rn in ishedbythe i r rvers i t t l ,

thus intplying that thrtse sigrtals were dorninated by leversible aclvection. and dcpth langes where thc
erlergy peaks remained unall'ected or were arnplilied. This leads to the conclusion that both perioclic.

Ievetsible advectitltt and rlther eltol'gy rcdistrihutior') 1.)roccsscs arc prescltt at this locatigl. Bis;rectr-al

and bicoherencc analysis of thc Scrni-Lagrarrgc inverlcd AI)CP ve locitics suggosts thc prcsencc ol'
i revclsible non-l incar intcract ion at IWISC.
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