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(B95). The computational efficiency depends on the size of the chosen time-step. Because 
gravity waves are treated explicitly, the maximum allowable time-step is much smaller 
than that of a semi-implicit semi-Lagrangian model whose time-step is limited by accu­
racy consideration alone. Therefore, our explicit algorithm may not be overall as fast, in 
terms of total CPU time, as the more traditional semi-implicit semi-Lagrangian methods 
on a vector processing computer (the C-90). However, aside from the fact that it is con­
servative, our algorithm appears to offer better accuracy at a given resolution in the cases 
we studied. In addition, since there is no need to solve an elliptic equation, which is a 
global problem, a fully explicit algorithm is expected to perform relatively better on the 
Massively Parallel Platforms. If this turns out not to be the case, a semi-implicit treatment 
of the gravity-wave processes can be implemented. Machenhauer and Olk (1995) have suc­
cessfully implemented a semi-implicit algorithm with a 'cell-integrated semi-Lagrangian' 
(CISL) scheme. The CISL scheme is fundamentally equivalent to the FFSL scheme in the 
1-D setting of Machenhauer and Olk. However, it would be more desirable to solve the 
vorticity-divergence form (in 2D) in the se.mi-implicit formulation, instead of the current 
two-grid two-step procedure. 

The FFSL algorithm can be readily extended to 3-D hydrostatic primitive equations 
and applied to general circulation models. The explicit algorithm is currently being im­
plemented in a dynamical core for the GEOS-GCM. Preliminary tests indicated that it 
is about as fast as the operational dynamical core using a fourth-order extension of the 
Arakawa-Lamb method (with a rotated pole) on the CRAY C-90 and J-90. 
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