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ABSTRACT

We investigate the interaction of baroclinic equatorial Kelvin waves with 
realistically sheared background zonal currents in a linearized, continuously 
stratified model. The background flows are in thermal wind balance and allowed 
to vary continuously in the meridional and vertical directions. The governing 
equations for long-wave perturbations that are harmonic in time and longitude 
are reduced to a second-order partial differential equation for pressure on the 
meridional plane, then solved numerically in finite difference form.

Our results indicate that the presence of a background jet can significantly 
modify the structures and dispersion characteristics of baroclinic Kelvin waves, 
depending on the speed and the spatial scales of the jet relative to those of the 
waves. The lowest baroclinic mode, which has a zonal phase speed much larger 
than typical mean flows, is the least structurally modified and Doppler-shifted. 
Higher baroclinic modes am more noticeably Doppler-shifted and experience 
structural changes that can be qualitatively understood in terms of local changes 
in the phase speed of the wave relative to the mean flow. On the other hand, 
waves are strongly damped and absorbed by the background flow in the vicinity of a critical surface where the zonal 
phase speed equals the background flow speed. This result suggests that it may not be possible to set up energetic 
high vertical modes in the equatorial ocean as predicted by linear theory without mean currents. This, in turn, could 
account for the fact that recent measurements show a dominance of low vertical-mode energy in the deep ocean on 
seasonal time scales.

 

 

Options:
● Create Reference 
● Email this Article 
● Add to MyArchive 
● Search AMS Glossary 

Search CrossRef for:
● Articles Citing This Article 

Search Google Scholar for:
● M.J. McPhaden
● J.A. Proehl
● L.M. Rothstein 



 

 

 

© 2008 American Meteorological Society Privacy Policy and Disclaimer 
 Headquarters: 45 Beacon Street Boston, MA 02108-3693  
  DC Office: 1120 G Street, NW, Suite 800 Washington DC, 20005-3826 
 amsinfo@ametsoc.org Phone: 617-227-2425 Fax: 617-742-8718 
Allen Press, Inc. assists in the online publication of AMS journals.  

 


