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This paper provides a very interesting and innovative analysis of ice number densities
in upper tropospheric cirrus. The analysis shows a remarkable agreement between
probability distributions of measured ice number densities and probability distributions
generated from parcel model simulations driven by measured vertical wind frequency
distributions. This agreement is particularly surprising for the following reason: The
parcel model predicts the ice crystal number density at the location where nucleation
occurs and just after nucleation shuts off. This represents the peak ice crystal num-
ber density in the lifecycle of each cloud. In the typical lifecycle of a cirrus cloud, the
ice crystal number densities should decrease substantially as the cloud matures due
to dispersion, size sorting, sublimation, etc. Numerous examples of measurements
through the vertical depths of cirrus show that ice number densities decrease by or-
ders of magnitude from their peak values near cloud top to the lowest values near
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cloud base. Presumably, the INCA measurements were not exclusively made in ice
nucleation zones. Hence, one would expect the INCA CVI measurement ice number
density frequency distribution to be shifted toward lower values compared to the model
results.

This paper should at least discuss this issue. If the authors believe there is some
reason why one might expect the parcel model results and measurements to agree
in spite of the above issue, they should include their reasoning. If not, they should
acknowledge that the agreement is somewhat of a mystery.

An interesting follow-up study would involve modeling a large number of cirrus events
through the full lifecycle of each cloud. Then statistics of the ice number densities could
be compared to in situ or remote sensing observations. Assuming the observations
randomly sample all parts and stages of the cirrus clouds, this comparison should be
more relevant than that shown for the parcel simulations in this paper. I expect that
such a comparison may reveal that ice nucleation preferentially occurs in regions with
rapid cooling.
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