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ABSTRACT

Numerical solutions are examined for nearly axisymmetric geopotential 
monopole vortices whose vertical structure is essentially confined to the 
lowest few vertical modes. The vortex environment is a rotating, stratified 
fluid with spatially variable Coriolis frequency (the β-plane). Solutions are 
examined with Rossby numbers in an order one range about zero, and 
therefore the balance equations are and appropriate model. Solutions From 
the quasi-geostrophic and primitive equations are also examined, and we 
find that the balance equations are much more accurate than the former and 
more efficient, both conceptually and computationally, than the latter. The 
central parameter regime is one of stable vortex propagation, accompanied 
by week Rossby wave radiation and slow changes in vortex shape, with the 
latter due more to the radiation than the weak dissipation. Various types of 
instability—baroclinic, barotropic, and inertial—act to delimit the stable 
regime for vortices.

 

 

 

© 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 

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

Search CrossRef for:
● Articles Citing This Article 

Search Google Scholar for:
● James C. Mcwilliams
● Peter R. Gent
● Nancy J. Norton 

 



 

 

 amsinfo@ametsoc.org Phone: 617-227-2425 Fax: 617-742-8718 
Allen Press, Inc. assists in the online publication of AMS journals.  


