Homework Problem (see website for the other problem).

Reproduce the figure on the next slide using the simple model with absorption for the values
of w #1. Calculate the cloud albedo as a function of effective radius and liquid water path for
single scattering albedo equal to 0.999, 0.98, and 0.95. For each case, assume that the
absorption is caused by black carbon aerosol embedded in the cloud. Calculate the absorption
coefficient necessary to give each value of the single scattering albedo as a function of the
liquid water path.Comment on the likelihood of observing these absorption coefficients. Finally,
comment on how aerosol light absorption impacts the aerosol indirect effect (i.e. the increased
cloud albedo because of smaller more numerous droplets).

Note: the mean free path of photons between
scattering eventsis =1/ g,

T . = exp(- B,,:h)= exp(-z) = probability that photons
pass through the general medium without interaction
with the scatterers and absorbers. (Ballistic,
unscattered photons useful for imaging in scattering
medium with fast lasers that can gate out scattered
photons that arrive later due to their larger path

length).
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FIG. 1. Model results of cloud albedo as functions of r, and LWP. gra ms / m2
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