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ABSTRACT
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The two-layer baroclinic instability model of the California Undercurrent from . Create Reference
Mysak (1977) is modified to investigate the effects of the lateral boundary . Email this Article
conditions on the stability properties of the system. Asis common in baroclinic . Add to MyArchive

instability calculations, Mysak (1977) assumes the mean flow along the
continental rise to be bounded laterally by vertical rigid walls, thus allowing the ~ * Aol AMSGlossary
cross-stream structure of the perturbation flow to be decomposed into simple Search CrossRef for:
normal modes. Instability then occurs when waves of the same cross-stream . Articles Citing This Article
structure interact. The dominant instability is that associated with the gravest
mode.
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In the first model presented here we consider the effect of replacing the rigid . L.A. Mysk
outer boundary with a quiescent, constant-depth ocean. Waves of short . E.R. Johnson
longshore wavelength are not greatly affected by the open seaward boundary. . W.W. Hsem

However, as consideration is turned to waves of longer longshore wavelength,

the cross-stream wavenumber departs further from the integral values of the

channel-flow problem and another class of baroclinic instabilities occurs due to

interaction between waves of differing cross-stream structure. Nevertheless, the dominant baroclinic instability
remains that associated with the gravest mode. A new barotropic instability is aso present, drawing energy from the
horizontal shear between the coastal current and the quiescent ocean.

In the second model the rigid outer boundary is retained but the inner boundary is replaced by a shallow sloping
region, modeling the effects of a sloping shelf adjoining the coastal current which flows along the continental rise.
Topographic waves are present above the sloping inshore region. These waves are coupled with the channel waves.
Once again the cross-stream wavenumber departs from the integral values of the channel problem and instabilities are
present due to interaction between waves of differing cross-stream structure. As in the previous model the dominant
baroclinic instability is that of the gravest mode and a new barotropic instability is present due to the lateral shear in
the mean flow at the shelf break.

For both moddls, a parameter study is presented in which we determine the effects of varying the shear, stratification
and bottom slope.
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