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ABSTRACT

A model for the effect of a localized topographic irregularity on a barotropic 
sheared current flowing along a continental margin with shallow water to the 
left of the current is developed. The topographic irregularity is assumed to be 
small and smooth compared to the background water depth and the background 
bottom slope, respectively. It is shown that the amplitude of the disturbance 
depends on the volume of the irregularity and its location on the margin. For a 
certain class of velocity and topographic profiles a closed form solution is 
obtained. The results show that the current is deflected seaward down- stream 
of the disturbance with the maximum deflection occurring one-fourth of a 
wavelength downstream of the irregularity. Closed eddies are formed in shallow 
water and sometimes in deep water. If the ratio of relative shear to the speed of 
the approaching current is large at the continental margin, a simple analytical 
solution is applicable. The model is applied to the Gulf Stream flowing off the 
Carolina Coast in the region north of Charleston, South Carolina, and the results 
of Gulf Stream deflection and wavelengths of the leewaves are in modest 
agreement with observations.

 

 

 

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

Search CrossRef for:
● Articles Citing This Article 

Search Google Scholar for:
● Shenn-Yu Chao 
● Gerald S. Janowitz 



 

 

© 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.  

 


