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Formulations of a Non-hydrostatic Atmospheric Dynamical Core
Using Hydrostatic-Pressure Based Co-ordinates
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Non-hydrostatic formulations for general circulation models are examined. It uses a vertical coordinate based on

the hydrostatic pressure. A few different formulations are tested in idealized experiments using the National

Centers for Environmental Prediction Mesoscale Spectral Model (NCEP MSM). Laprise’s formulation is found to

be stable in the warm bubble experiment, but the perturbation pressure has a hint of sound waves. Laprise’s

formulation becomes unstable very quickly in the cold bubble experiment in MSM. Juang’s formulation requires

the hydrostatic temperature. An alternative to the evolving hydrostatic pressure proposed by Juang, the coarsen

temperature is proposed. The model using the domain-averaged temperature as the hydrostatic temperature is

found to be stable in both warm and cold bubble experiments.
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