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An anaytical model has been constructed to study the propagation of free
waves of subinertial frequency in an infinite wedge filled with a uniformly

stratified fluid. The problem is found to transform into the corresponding . Add to MyArchive
surface gravity wave problem in a nonrotating homogeneous fluid with theroles o1 AMS Glossary

of the surface and bottom boundaries interchanged. Analytical solutions are thus

available for waves that are either progressive or trapped in the cross-wedge Search CrossRef for:

direction, forming respectively continuous and discrete spectra in frequency . Articles Citing This Article

space. The separation occurs when the nondimensional wave frequency a
(scaled by the inertial frequency f) equals the Burger number S, defined here as

(N/f) tand”, where N is the Brunt-Vaisala frequency and tand ~ is the bottom Search Google Scholar for:
slope. Since an infinite wedge has no intrinsic length scale, the only relevant - Hsien Wang Qu

nondimensiona parameters are the wave frequency ¢ and the Burger number S.
Thus, stratification and bottom slope play the same dynamical role, and the
analysis is greatly simplified.

For the progressive waves, asymptotic solutions are obtained for both the far field and small S. Since the surface
boundary condition is neglected in the far field, the solution there is similar to the edge wave solution found by Rhines
(1970) in an infinitely deep ocean. The asymptotic solution for small S, on the other hand, clearly shows the
refraction phenomenon and the presence of amplitude minimum as the apex is approached. Since the asymptotic
solutions cheek very well with the calculations of the genera solution, the qualitative behavior of the progressive
waves are fairly predictable over the parameter range S O(1). The various wave properties associated with the
general solution can be understood to a great extent by assuming quasi-geostrophy. The rigid upper surface is found
to account for the onshore heat flux generated by these incoming waves.

For the trapped waves, the eigenfrequencies decrease when S decreases and approach the value (2n + 1)*1 when S
approaches zero where n is the mode number. The modal structure broadens as Sincreases to some critical value
above which no such coastally trapped modes exist.



fop &

ﬁé‘-&% © 2008 American Meteorological Society Privacy Policy and Disclaimer
= . Headquarters: 45 Beacon Street Boston, MA 02108-3693

Sy s DC Office: 1120 G Street, NW, Suite 800 Washington DC, 20005-3826
- i Hu};;k amsinfo@ametsoc.org Phone: 617-227-2425 Fax: 617-742-8718

“He Allen Press, Inc. assists in the online publication of AMSjournals.




