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Since the precipitation curves are plotted on the same y-axis, the degree to which
the slopes increase in the bin simulations is a bit misleading. The figures showing
cumulative precipitation have been changed in the final draft in that all curves (both bin
and bulk) are in the same figure but with different y-axes. As result, the curves for the
simulations performed with bin microphysics are no longer suppressed to the bottom
of the figure.

Regarding aerosol activation, it is true true that if the number of cloud droplets predicted
by the bin and bulk schemes differ, the resulting change in updraft velocity and other
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microphysical properties of the cloud will be different. However, it is not the purpose
of this study to minimize the differences in bulk cloud properties, updraft velocity, etc.,
between the bin and bulk schemes. The fact that the models do differ can result in
large part to the way in which certain processes are parameterized or represented in
the schemes. With that said, we do realize that the current method of activation in
the bin scheme may not permit us to accurately predict changes in cloud properties
and ultimately precipitation. As a result, we have included in the revised draft of the
manuscript a detailed description of the binned aerosol size distribution and activation
characteristics based upon the work of Kogan (1991); Khain et al. (2000) and Xue et al.
(2010). With the new scheme, the aerosol number concentration is no longer fixed. The
details of the initial size distribution are included in the methods section of the revised
manuscript and the activation scheme is coupled to both microphysics schemes.

In regard to the use of the term “better” when referring to the performance of the bin
scheme in comparison to that of the bulk scheme, we do feel that the bin model should
provide more accurate results in such detailed simulations given that the bulk model as-
sumes the cloud is at saturation at the end of each timestep (i.e., the model includes a
saturation adjustment) while the bin scheme does not. Given that the growth timescale
of cloud droplets can be larger than that of the model timestep (i.e., Chuang et al.,
1997), the cloudy environment could, and often does, remain supersaturated after the
microphysical calculations are performed. In order to verify which model is in fact “bet-
ter”, one would need to perform real simulations using ambient soundings taken from
the field along with correspond data collected from within the cloud and precipitation
amounts at the surface as opposed to the idealized runs done for the current study.
Performing such a field study is quite difficult since nature does not permit us to look at
the same storm twice, once with low aerosol loading, and then again with an increased
aerosol loading. Determining a superior model is beyond the scope of this study and
we leave this point for future work.
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