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Dust size distributions are generally represented with a two-mode scheme or a
continuous scheme in global climate models. A two-mode scheme contains fine and
coarse modes with fixed effective radius and effective variance for each mode.
Instead, a continuous scheme portrays the size distribution with prognostic effective
radius and effective variance. Size distribution of the two-mode scheme changes with
a fine/coarse mode mass ratio. However, it is difficult to matching observations by
simply tuning the ratio. Size distribution of the continuous scheme fits better to the
AERONET observations in dusty sites. A new parameterization for dust optical
properties is proposed for the continuous scheme. Shape of non-spherical dust particle
is approximated using a rotational symmetric spheroid in optical property calculations.
The parameterization is compared with the two-mode scheme for a set of idealized
one-dimensional radiative transfer calculations. Sensitivity of dust radiative forcing to
various attributes, including dust loading, dust solar heating rate, surface albedo,
effective radius and effective variance are investigated. The parameterization applied
in the Canadian global climate model (CanAM4) is evaluated with multiple surface
and satellite observations in East Asia and in the globe.
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