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Abstract. Shallow convective clouds are abundant in the atmosphere. They cover
large parts of the sub tropical oceans and play a crucial role in the general circulation of
earth’s atmosphere. Due to the inherent difficulties to model and parameterize such small
and short-lived clouds they are a major uncertainty in climate models (Bony and Dufresne
2005). In mid-latitudes and in the tropics shallow convective clouds are important for
the diurnal cycle over land, the vertical transport of moisture and they can promote the
formation of deep convection (e.g. Waite and Khouider 2010). Precipitating shallow
convection itself does contribute significantly to the rainfall in the tropics (Lau and Wu
2003).

In current weather and climate models the average, large-scale effect of shallow convec-
tive clouds is parameterized as part of the deterministic cumulus convection or boundary-
layer schemes. Especially for high-resolution simulations this deterministic approach is
inappropriate, because the small-scale variability can become significant making a deter-
ministic closure impossible or, at least, inaccurate.

We will present a route towards the formulation of a physically-based stochastic shal-
low convection scheme aiming at weather at climate models with 10 km grid spacing and
below. Following previous work on a stochastic parameterization of deep convection (Craig
and Cohen 2006, Plant and Craig 2008), we formulate a microscopic stochastic model of
an ensemble of shallow cumulus clouds. Important insights and necessary empirical re-
lations are gained from high-resolution large-eddy simulations. An object identification
(cloud tracking) is used to construct statistical relations that govern the cloud size or
mass ux distribution and the lifecycle of shallow cumulus clouds.

A stochastic convection scheme is not only necessary to represent the small-scale vari-
ability, but is also helpful to overcome well-known and long-lasting deficiencies of the
currently used parameterizations. For example, stochastic parameterizations make it
possible to achieve scale-adaptivity and a proper representation of the cloud life cycle
including temporal correlations and sub-grid memory effects.
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