Application of a detailed microphysical scheme in calculating optical properties of warm
clouds
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The clouds have important effect on the radiation budget of the atmosphere. For numerical weather
prediction purposes, there is a need to describe this effect adequately. The radiative processes are
included in numerical models through previously developed radiative transfer models. We have
applied in our studies the RRTMG (Rapid Radiative Transfer Model) code developed by the
Atmospheric and Environmental Research group and is being used in several numerical forecast
models [1]. Radiative transfer models describe the interaction between radiation and cloud particles.
The absorption, extinction and scattering parameters of the clouds are calculated by using
simplifying methods [2].

One of these simplifications in radiative transfer models is the use of bulk microphysical schemes in
the calculation of optical properties of clouds [3]. Detailed microphysical scheme is needed to take
into account that the drop size distribution differs from the presumed idealized Gaussian size
distribution. Thus, the collision processes between particles can be included in the microphysics.

In our research cloud optical properties (extinction coefficient of water droplets) are calculated by
using a bin microphysical scheme [4]. Pre-calculated kernel functions have been defined for use to
reduce the computational costs. The research focuses on the longwave radiation.

In our presentation, we will present the results of the newly developed parametrization scheme. The
extinction coefficients obtained by using bin microphysics have been compared to the extinction
coefficients of bulk microphysics in case of Gaussian size distribution. Also, the sensitivity of the
extinction coefficient to the drop size distribution has been analysed.
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