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With mesh adaptivity for simulating complex geophysical flows in mind, we have developed a generalized mathematical

framework for the implementation of deformable coordinates in a generic Eulerian/semi-Lagrangian format of nonoscilla-

tory forward-in-time (NFT) schemes. The key element of the framework is a time-dependent coordinate transformation,

implemented rigorously throughout the governing equations of the nonhydrostatic anelastic model for simulating a broad

range of idealized atmospheric/oceanic flows on scales from micro to planetary. A computational model that is designed

from the bottom up combining NFT algorithms and generalized coordinates is ideally suited for continuous grid adapta-

tion. The robust performance of NFT methods enables the ability to mimic “nested” grids and to accommodate large-

amplitude undulations of the model boundaries. Furthermore, since NFT methods offer a means of implicit subgrid-scale

modeling, even an explicitly-inviscid model formulation can be quite effective in assuring a quality large-eddy-simulation

of high Reynolds number geophysical flows. (Received August 19, 2004)
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