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The activation of cloud condensation nuclei (CCN) determines the initial number of cloud droplets, and
thus influences the evolution of the cloud and formation of precipitation. Characterizing the CCN activation
process by parcel model studies with detailed cloud microphysics and dynamics provides useful information for
parameterizing the activation process in meso-scale and global-scale models.

During the CAREBEIJING 2006 campaign in Beijing and the PRIDE-PRD2006 campaign in Guangzhou,
fast condensational growth of particles was frequently observed and the CCN size distribution was sometimes
dominated by the growing nucleation mode (Aitken Mode) rather than by the accumulation mode. In this study
we investigated the implications of the experimental findings using a cloud parcel model with detailed spectral
cloud microphysics and with the x-Kohler model approach for efficient and realistic description of the effective
hygroscopicity and CCN activity of aerosol particles. The number of droplets formed at the cloud base was
examined for a wide range of updraft velocities and aerosol particle number concentrations. Moreover, the impact
of aerosol hygroscopicity, size distribution and giant CCN were also evaluated.
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