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ABSTRACT

The dynamics of a subthermocline lens observed during the POLYMODE Local 
Dynamics Experiment are examined using density data and measurements of the 
velocity field obtained by an absolute velocity profiler. It is shown that the 
momentum balance is nonlinear. The lens' potential vorticity contours are closed 
in the horizontal and vertical, trapping low-salinity water at the lens core. The 
lens's dynamics are explained by a series of elementary models based on the 
classical Bessel-tunction vortex. The models show that nonlinearity enters in 
two ways, through the nonlinear momentum balance and through the finite 
character of the stretching vorticity. The models suggest a lens anatomy: the 
core; a boundary layer at the velocity maximum; a buffer zone; and a 
geostrophic region. The first two terms are self-explanatory. The buffer zone 
extends from the velocity maximum to a radius we term the geostrophic radius; 
at which there is a salinity front. On either side of this front the character of the 
mixing processes is quite different. At larger radii the momentum balance is 
geostrophic, and the lens remains a coherent structure through finite stretching 
vorticity.

 

 

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

Search CrossRef for:
● Articles Citing This Article 

Search Google Scholar for:
● B.A. Elliott
● T.B. Sanford 



 

 

 

© 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.  

 


