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" Aerosol-cloud interactions in deep convection and their

representation in global models "
by Vaughan Phillips.

Abstract:

Physical mechanisms of the aerosol-cloud interaction are documented with process-level models that have bulk and spectral representations of cloud microphysics. For a tropical West Pacific case of deep convection, studies with a double-moment cloud-system resolving model (CSRM) show how critical entrainment of soluble aerosols from the free troposphere can be for determining droplet numbers aloft. In-cloud droplet nucleation is found to have a major role, since the convection is deep.   Homogeneous freezing of aerosols and droplets are found to determine the total numbers of crystals when the convection is deeper than 11 km MSL.

The threshold behaviour of the precipitation rate with respect to average size of droplets contributes to the sensitivity of convective heating and dynamics of a cell with respect to the environmental aerosol concentration.

Such insights have informed the design of a deep convection parametrisation for a global model, with advanced representation of microphysics.  Preliminary off-line runs of this new scheme are presented, again for a tropical West Pacific case.  Creation of this new deep convection scheme is a major step towards tackling the question of how anthropogenic emissions of aerosols will affect the coverage and radiative properties of ice-clouds during climate change.
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