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ABSTRACT

. . . . . . Options:
It is argued that the ideal fluid thermocline equations have “weak” (i.e., . Create Reference
nondifferentiable) solutions that satisfy no mass-flux boundary conditions at the . Email this Article
East. This conclusion is based on alocal analysis of the eastern “corner” of a . Add to MvArchive
subtropical gyre. Specifically we suppose that the surface density is uniform . Search AMS Glossary
while the density on the eastern boundary is either uniform (but different from
that of the surface) or elseis linearly stratified. The surface density is injected Search CrossRef for:
into the interior by specified Ekman pumping. In the absence f dissipation the . Articles Citing This Article
resulting solution would have a discontinuity is*“smoothed” and becomes an
internal boundary layer which separates the light fluid originating at the surface

from the denser fluid which abuts the eastern boundary. Search Google Scholar for:
. W.R. Young
This solution, which is of the similarity type, illustrates the applicability of - GR. lel

solutions of the ideal fluid thermocline problem with discontinuities. It is these
discontinuities which enable ideal fluid solutions to satisfy eastern boundary
conditions. Thus, contrary to statements in the literature, there is no a priori
need for an eastern boundary layer which exchanges mass with an ideal interior.

This concept of aweak solution isimplicit in recent theories of the large-scale oceanic circulation. For example, in
the continuoudly stratified, quasigeostrophic model developed by Rhines and Y oung, the solution is singular at the
boundary between the moving pool of homogenized potential vorticity and the motionless shadow region. Analogous
surfaces of discontinuity enable the models discussed in previous studies to satisfy eastern boundary conditions. The
present study makes this assumption more explicit and shows how one particular dissipative mechanism (vertical
density diffusion) heals the singularity.
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