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Specific Comments

lines 16-19: Franklin’s empirical parameterization is based on four DNSs, each with
different values of the Taylor microscale Reynolds number Rλ and the dissipation
rate ε. The values are related by

Rλ = 21ε0.12.

Because Rλ and ε are uniquely related in the set of DNSs that Franklin used for
her empirical parameterization, it does not appear possible to construct an empirical
parameterization from them that is applicable to any flows other than ones that lie
in the range of her DNS paired values of Rλ and ε. This would not be the case if the
parameterization was based on a theory that applies to a large range of of Rλ and
ε. In her parameterization, Franklin uses the relation between Rλ and ε given above
and that was defined by her set of DNSs to replace the dependence on Rλ with one
on ε. The physical justification for this replacement given in Franklin et al. (2007)
is not convincing, however.

As illustrated in Figure 3 from Rosa et al. (2013), Rλ depends on the number
of grid points N in each coordinate direction (Rλ = 3N2/3), and weakly on the
forcing method used, but not on ε. For example, Rosa et al. performed DNS for
N ranging from 32 to 1024, all with ε ≈ 400 cm2 s−3, and for which Rλ varied
from about 50 to 500. However, Franklin’s formula gives a constant Rλ = 43 for
all of these. Rosa et al. showed that the dependence of pair statistics on Rλ is
of secondary importance, with saturation at Rλ > 100 leading to Rλ-independent
results. Franklin’s parameterization is empirically based on DNS with Rλ ≤ 55 so it
does not capture the saturation at Rλ > 100.

For an empirical parameterization to be applicable to the conditions in a cumulus
cloud, for which Rλ is much larger than those in Franklin’s DNSs, Rosa et al.’s
study suggests that such a parameterization must be based on DNSs with Rλ > 100.
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Perhaps the results presented in Rosa et al. could be used to modify Franklin’s
parameterization so that is applicable to this range of Rλ > 100. Without such
modification, the results are difficult to interpret as anything other than a sensitiv-
ity study to autoconversion and accretion parameterizations modified so that they
depend on the dissipation rate, but without a clear physical basis.
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