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ABSTRACT

A two-dimensional vertically averaged circulation model using boundary-fitted 
coordinates has been developed for predicting sea level and currants in estuarine 
and shelf waters. The basic idea of the approach is to use a set of coupled 
quasi-linear elliptic transformation equations to map the physical domain to a 
corresponding transformed plane such that all boundaries are coincident with 
coordinate lines and the transformed mesh is rectangular. The hydrodynamic 
equations are then solved by a multi-operation finite difference technique in the 
rectangular mesh transformed grid. Comparisons of the circulation model 
predictions for tidally forced flows in a wedge section with both flat and 
quadratic bottom topography, and in a flat channel with exponential variation in 
width, were in excellent agreement with corresponding analytic solutions. 
Simulation of steady-state wind-induced setup in a closed basin formed using 
elliptic cylindrical coordinates also was in excellent agreement with the analytic 
solution. Finally, the model was applied to predict the M2 tidal circulation in the 

North Sea and accurately reproduced the well-known amphidromic systems present in this region. 

 

 

 

© 2008 American Meteorological Society Privacy Policy and Disclaimer 
 Headquarters: 45 Beacon Street Boston, MA 02108-3693  

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

Search CrossRef for:
● Articles Citing This Article 

Search Google Scholar for:
● Malcolm L. Spaulding 



 

 

  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.  

 


