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The effect of turbulent mixing between cloudy and clear air on cloud droplet spectra
is an outstanding issue of cloud physics. Although characteristics of the air volumes
before mixing dictate the bulk properties of the homogenized volume such as tem-
perature and liquid water content, the size of cloud droplets after the homogeniza-
tion remains unknown. The asymptotic limits of the microphysical changes during
mixing are the homogeneous and extremely inhomogeneous mixing scenarios, where,
respectively, either the number of cloud droplets or the cloud droplet size remain con-
stant. The mean cloud droplet size of the homogenized volume is often argued to fall
between the two limits, but the applicable theory does not exist. To investigate the
evolution of microphysical properties due to turbulent mixing and homogenization,
we performed a series of direct numerical simulations of the microscale cloud-clear
air interfacial mixing. The simulations were set forth in the idealized scenario of de-
caying moist turbulence with variable input of the turbulent kinetic energy (TKE).
Our results suggest that the evolution of the mean cloud droplet size during mixing
follows a universal path determined by the TKE input. This implies that a simple pa-
rameterization of the cloud droplet evolution resulting from cloud entrainment can be
developed and used in cloud models that apply lower spatial resolutions.


