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Development of Hybrid Microphysical Cloud model

Naomi Kuba

Precipitation efficiency and radiative properties of clouds are important factors for the prediction of climate

change. These properties of clouds are significantly dependent on cloud microphysical structure (number

concentration and size distribution of cloud droplets), which are affected by the aerosol particles to act as cloud

condensation nuclei (CCN).

We developed a hybrid cloud microphysical model which can calculate the number concentration and size

distribution explicitly. A parcel model and a grid model comprise the cloud model, a particle method and a bin

method comprise microphysical model. The condensational growth and activation of CCN in each parcel is

estimated in a Lagrangian framework. Changes in cloud droplet size distribution arising from condensation,

coalescence, and break-up are calculated on grid points using a two-moment bin method in a semi-Lagrangian

framework. Sedimentation and advection of cloud/rain droplets are estimated in an Eulerian framework.

Results of studies on the effects of CCN on cloud microphysical structure using this hybrid cloud microphysical

model are described in this paper.
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