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ABSTRACT

It has been reported that the low-leve! horizontal water vapor transports were not sufficient in the
CWE Global Forecast System (GFS) and the geographical patterns of precipitation rate were not well
simulated by the GFS.

These could be because the shallow cumulus processes are not well formulated in the model,
Results from tests with a single-column version of the GFS indicate that the scheme fails to maintain
observed shallow cumulus clouds in the planetary boundary layers during BOMEX. The scheme
only considers local cumulus diffusion and ignores its vertical variations.

In this study, we adopt a new scheme which is a simple eddy diffusive scheme with a nonlocal
transfer inclusion.  This scheme, developed by Li and Young(1994), represents the éumulus fluxes of
liquid water potential temperature and total water as the sum of local diffusion plus nonlocal
convection. The shallow cumulus cloud layer is well maintained for the BOMEX condition by the
new scheme in the single-column tests. The 3-D results simulated using the new scheme but with a
fully coupled version are very encouraging; the geographical distributions of July precipitation rates,
sea level pressure and surface latent heat flux show more realistic patterns and values than those

simulated by the current operational scheme of the GFS,

Key words: shallow cumulus cloud , nonlocal turbulent transfer



