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The simultaneous activation and growth of multiple aerosol species including biomass
smoke, along with the more common sulphate aerosol and sea-salt particles, is a com-
plicated process. In this study, we have used a detailed microphysical chemical parcel
model to relate the cloud droplet number concentration NDto varying masses of in-
dividual aerosol components, and used this information in radiative transfer calcula-
tions. Methods are outlined for a realistic incorporation of the estimated value of Nd

into standard general circulation models (GCMs).

We find that the TOA (top of the atmosphere) upward flux and the flux absorbed
at the surface are strongly modulated by the variations in the different components.
Although, in cases of low biomass and sea salt loadings, the fluxes respond in a pre-
dictable manner to variations in sulphate mass, much more complex behaviour be-
comes apparent when biomass and sea salt loadings are elevated (but still within ob-
served limits). In such cases, the reflectance is observed to undulate with increasing
aerosol levels, a response not captured by existing aerosol-cloud activation schemes.


