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This study aims to investigate the effects aerosols on cumulus convection as the aerosols are the cloud
condensation nuclei by conducting a set of numerical simulations using a sophisticated cloud physics
model. For this purpose, we specifically conducted the following two researches:

(1) Two-dimensional thermal convection (Miyamoto et al. 2020a, in press)

A set of simulations have been conducted using a simple two-dimensional fluid model with a cloud
model (Seiki and Nakajima 2014) considering effects of varying number density of aerosol.
Although convection have been simulated, the impacts of aerosol number was not so large
as expected by the previous study. A possible reason would be because buoyancy force
working in a convection is not strong as the static stability controlling the strength of
convection is determined by the layer rather than a point (or bubble) at the initial time. On
the other hand, a realistic simulation for low-level clouds successfully showed the strong
sensitivity of clouds to aerosol number (Miyamoto et al. 2020b /n revision).

(2) Cumulus convection in a fully three dimensional system (Miyamoto 2020c¢, in prep)

Another set of simulations have been conducted using a three-dimensional fully compressible
model with a sophisticated cloud physics model (Suzuki et al. 2010). The initial thermodynamic
profiles were homogeneous without flow motion and a point source of high temperature was
added.




