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”Effects from aerosol on the convective outflow from cumulonimbus updrafts and a strategy for modeling the aerosol/ice-cloud interaction”
Par Vaughan Philips - Department of Meteorology University of Hawai`i at Manoa
Abstract: 
The present study reports various microphysical dependencies of the convective outflow from deep convective updrafts, using microphysical models.  Firstly, episodes of desert dust seen during CRYSTAL-FACE inevitably affect the outflow properties by boosting numbers of ice-nucleus (IN) aerosols and reducing the supersaturation during vapour growth of ice. This has the potential to modify the balance between heterogeneous and homogeneous ice nucleation.  The response to increasing IN concentrations has a highly non-linear threshold behaviour linked to total evaporation of supercooled cloud-liquid in the presence of heterogeneous ice.  By contrast, the response of the microphysical properties of the convective outflow to changes in soluble aerosol (cloud condensation nuclei or 'CCN') is much smoother, with any perturbation producing a corresponding change in crystal numbers  and sizes. Secondly, the possible effect of electric fields on microphysical processes of coagulation, which drive precipitation production in the convective updraft, is considered.   Within the anvil cirrus itself, the role of small-scale vertical motions in forcing the supersaturation that drives nucleation of ice, is discussed. This is tackled from an observational perspective, with an analysis of CRYSTAL-FACE aircraft data. Finally, in view of the remarkable impact of high concentrations of IN on properties of the convective outflow, an empirical parametrisation of heterogeneous ice nucleation is proposed for application in large-scale atmospheric models for accurate simulation of the aerosol/cold-cloud interaction in climate change. It represents dependencies on predicted concentrations and chemistry of ice nucleus (IN) aerosols, being based on in situ observations of natural IN sampled from the free troposphere. An extensive comparison of the scheme against available field and laboratory observations is presented, for the scheme's 3 basic groups of IN (dust, soot and insoluble organics). 






Pour tout renseignement, prière de contacter A. Beuraud (05.61.07.93.63)

Centre National de Recherches Météorologiques

42, Avenue G. Coriolis - 31057 Toulouse Cedex

