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Abstract : 

This presentation will discuss a novel hybrid approach to model warm-rain 
processes which merges the traditionally diverse schemes of bulk and 
detailed (bin) microphysics. In the bulk approach, the key assumption 
is that the exact saturation is maintained inside a cloud. In contrast, 
supersaturation inside a cloud is predicted in the bin approach and is 
applied to calculate the diffusional growth of cloud droplets. Predicting 
the supersaturation is numerically cumbersome, however, and typically 
requires high temporal and spatial resolutions. At the same time, typical 
supersaturations inside clouds are small, and the condensate amounts in 
the bulk and bin schemes differ insignificantly. This critical observation 
forms a starting point for the hybrid bulk-bin approach. In this approach, 
when the cloud water is first formed through the initial condensation, 
the activation scheme inserts cloud droplets at the low end of the bin 
representation. Subsequent diffusional and eventually accretional growth 
shift the spectrum toward larger sizes so that the saturation inside a 
cloud is maintained. Details of the hybrid approach will be presented, 
and the validation against a traditional bin scheme in a framework 
of the adiabatic rising parcel will be discussed. Application of this 
scheme to a multidimensional model will be also presented, focusing on 
the problem of numerical difficulties multidimensional finite-difference 
models experience near cloud edges. A novel technique to resolve these 
difficulties will be presented. 
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