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A Prognostic Approack to Deep Convection
Parameterization for Numzszrical Weather Prediction

Chen De Hui and Philippe Bougeault
(Centre National de Recherche Météorologique, 31057 Toulouse. France)

August 14, 1990

Abstract

In this work, the problem of dependency of the parameterized convective rainfall
upon the grid-size in meso-scale numerical w=ather prediction models is adressed. e
argue that this problem is due to the violation of the guasi-equilibrium assuntption.
which is anderiving most existing convection parameterization schemes. and states that
the convective activity may be zousidered in instantaneous equilibrium with the larger-
scale forcing. On the contrary, meso-beta 11d meso-alpha scale models, Le. models
with horizontal grid-size ranging from 10 to 100km, have a capacity to resolve motions
with characteristic scales close to the ones of the convective motions. We hypothesize
that a possible way to eliminate this problem is to take a prognostic approach to
the parameterization of deep convection, ahereby the quantities that describe the
activity of convection are no longer diagnosed from the instantaneous value of the
large-scale forcing, but predicted by time-dependent equations, that integrate the large-
scale forcing over time. We propose an im:plementation of this idea in the frame of
one existing scheme, already tested and us2q for a long time at the French Weather
Service. We test the prognostic formulation tarough one-dimensional experiments with
the GATE Phase IIT data, and shortly report on its implementation in the three-
dimensional model. The results demonstrate the feasibility of the proposed approach.
Some sensitivity experiments establish the -elative merits of several variants of the
formulation.
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