Reviewer 1
We thank the reviewer for the valuable suggestion. The reviewer’s comments are in italics and our
responses are in standard font below. Line number in our responses are referring to the revised manuscript

with track changes.

Comments:

The authors have done an outstanding job in replying to the review comments under General Comments.
I recommend that a portion of this analysis provided by the authors be included in the final publication

of their manuscript.

First, it’s good news that, as the authors state, “We are in complete agreement that it would be more
realistic and useful to evaluate the impact of changing u from 0 to —1.” Given this, there should be some
discussion about this in the revised manuscript, providing a rationale for limiting the study to positive

(or zero) u values.

The analysis provided in the author’s response reveals a limitation in the use of gamma functions for
representing ice cloud PSDs in climate and cloud-resolving models. I suspect most investigators are not
aware of these limitations, and therefore recommend that Fig. R1 and an updated Fig. 1 (similar to Fig.
R2) be included in the manuscript. However, I recommend using y = -0.5 rather than u = -0.6 (used in
Fig. Rl and R2) to show that u = -0.5 might be a reasonable lower limit for employing gamma functions
to realistically approximate PSDs in ice clouds. That is, 1 = -0.6 in Fig. R2 (left panel) indicates most of
the ice particle number concentration Ni is associated with ice particles having a radius > 1 micron,
and this would be even more true for u = -0.5. Identifying this lower limit for u should be very useful
information for investigators that parameterize ice PSD using gamma functions. As the authors noted, u
= -0.9 is unrealistic since it predicts ~ 2/3 of the ice particles are having sizes < ~ 1 micron, and such

particles are generally counted as aerosol (not as ice crystals).

I have no further comments as the authors have satisfactorily addressed all of my other comments

Reply: We do appreciate the positive comments. In the revised manuscript, the limitation in the use of

gamma functions for representing ice-phase PSDs was discussed in the Appendix. The 4 =—0.6 (used in



Fig. R1 and R2) was replaced by u = —0.5. Furthermore, a table was added, which lists the contributions
of ice crystals (ICs) from the realistic size range (i.e., 1~1000 um) to the total number (i.e., the N; with
sizes from 0 to ©°) under different mass-weighted radius (Ry:) scenarios (Ry; =5, 20, 60 pm). At ui=—0.5,
the contributions of ICs from the realistic size range can reach 2/3 except for the small ICs scenario (i.e.,

Ryi=5 pm).



