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SUMMARY 

We discuss nonlinear spectral analysis procedures, 
based upon the spectral (or scattering> transforM, whlch May 
be used to analyze nonlinear internal wave Motion described 
approxlMately by the Korteweg-deVries equation. Such 
Methods Moy be applicable to internal wave evolution in the 
Straits of Gibraltar and the Straits of Messina. 

Sont trait~s lei des Mithods d'analyse spectrale 
nonlin~aire, bas~es sur la thiorie d~ la "spectral transforM 
( • . .I' )" • A ·1· " ou scattt~r.1.ng trans1«>rM / qu.1. peuvent 1?.tre ut.1 .. .t.!:>1'!.t~!:;. pour 
l'analyse du MouveMent des ondes internes nonliniaires 
Modelies par l 1 ~quation de Korteweg-deVries. C'est possible 
appliquer ces M~thods a l'etude del 1 ivolution des ondes 
internes dons le Ditrolt de Gibraltar ou dons le Ditroit de 
Messina. 

TEXT 

Conventionally MeosureMents of wave Motion in the ocean 
are often subjected to s~'h~ctral nnal.y!:>is by the Four.i.1?.7' 
transforM, a Method which iMpllcitly assuMes linear 
behavior. That physical fluid dynaMlcal systeMs ore 
nonlinear is well known, but historically spectral analysis 
procedures have not rigorously accounted for nonlinear 
effects. It is possible to isolate ~he behavior of selected 
frequency coMponents 0¥ a linear systeM by Fourier analysis; 
we subMit that the analogous capability for spectrally 
analyzing nonlinear systeMs May also be realized uslng 
Modern MatheMatical techniques based upon a generalization 
of the FT referred to as the spectral (or scattering> 
transforM (ST), In this context we have developed nuMerical 
Methods for lMpleMentlng the ST ln a forM suitable for the 
processing of data froM nonlinear systeMs whose Motion is 
assuMed to be doMinated by long wave coMponents [Osborne, et 
al, i982bl. We eMphasize the iMportance of Ci) the direct 
spectral transforM CDST> as a wavenuMber or frequency doMain 
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representation of nonlinear data and C2) the inverse 
spectral transforM <IST> as a Means for nonlinenr filtering 
and for deterMlnlng the long tlMe evolution of wave systeMs. 

We stress the applicability of nonlinear s~ectral 
procedures to the analysis of field and laboratory data. In 
particular we note an lMportant feature of the Methods 
discussed hereln: the ST ls spectral analysis at one order 
of approxiMation above that for a linear, dispersive wave 
systeM. Thus the Sl May be useful for probing nonlinear 
effects at and beyond the order of the KdV equation. We 
have applied these Methods to the analyses of the AndaMan 
Sea data [Osborne and Burch, 1980] (Osborne, et al 1982al 
and of laboratory data [Osborne, et al 1982bl. 

We finally discuss the pos~lbllity of applying these 
Methods to internal wave data froM the Straits of Gibraltar 
CLacoMbe, 19641 CFrassetto, 19641 £Ziegenbein, 19691 [Boyce, 
19751 and to the Strait of Messina [Abbate, et al 1982J. 
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