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Referee comment on "Observation of secondary ice production in clouds at low
temperatures" by Alexei Korolev et al., EGUsphere,
https://doi.org/10.5194/egusphere-2022-491-RC1, 2022

The authors report in situ aircraft observations of sharply constrained regions within a
nimbostratus cloud with a strongly enhanced ice number concentration due to small and
pristine ice particles.

They attribute this to secondary ice processes being effective at the low (~ -26°C)
temperatures of the observation.

The observations have been made with a very comprehensively equipped aircraft in an
important type of cloud and the presented data are of very high quality. Therefore, the
dataset is of substantial scientific interest and should be published. I will most certainly
stimulate discussion and advance secondary ice understanding.

I have one main point with the discussion and interpretation of the data that should be
addressed before publication and a few minor remarks.

Main point:

The authors exclude primary ice nucleation because turbulent diffusion should smear out
INP concentrations sufficiently to exclude very localized maxima. On the other hand, they
invoke turbulence as the main cause of the observed strong heterogeneity in this cloud.
Might this also be used to explain the observations with primary ice nucleation? E.g. a
layer of dust-rich air might be entrained from cloud top?

Vice versa one could argue that turbulence should smear out the conditions favorable for



SIP as well.

It seems that all 6 mechanisms discussed in Korolev and Leisner (2020) could be
dismissed due to the uniformity and scarcity of larger ice particles as seen from Fig. 3
(presence of larger ice particles would favor mechanisms 2, 3, 6) and larger liquid drops
(which would favor mechanisms 1, 4) and due to the fact that temperatures were
continuously below the frost point (excludes mechanism 5).

Therefore, any attribution of the observed small ice to either primary nucleation or SIP
seems hard to justify. I suggest that the authors discuss these issues somewhat more in
detail.

Nevertheless, I agree with the authors that some form (maybe even a hitherto not
invoked process) of SIP is “the most plausible reason” (line 216) but I find the statement
in the abstract “the first in-situ observation of SIP at temperatures as low as -27°C” too
strong.

 

Minor remarks:

 It is hard to assign the ice particle images in Fig. 2 to Fig. 1 as the attribution to regions
is very cursory. May I suggest to split this image into four parts (before region 1, region 1,
between region 1 and two and region 2)? This would probably also allow to use a
somewhat larger scale which would allow to see finer details (e.g. the “fragile branches”
(line 258) Alternatively, the regions may be separated by frames in Fig. 2.

Line 210ff: Why don´t you show the humidity data in the layer between the cloud layers?

Line 299: What is the meaning of “480”?

Line 92: Riming might be another process changing the pristine SIP particles.

Line 39 below -38°C
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