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The work is an interesting contribution to up-to-date research on aerosol / cloud inter-
actions, although the number of cases that are examined is limited to two. These two
cases are airborne measurements performed on two different days during which dif-
ferent aerosol and cloud properties were observed. While on one day the aerosol was
composed of 75% sulfate (by mass), it was a mixture consisting of approx. 50% sulfate
and organic compounds on the second day. The total number concentration was higher
on the second day, and also the cloud droplet number concentration (CDNC) and other
parameters, e.g. the updraft velocity. The measurements were used to initialize model
calculations which helped to give information on the sensitivity of the CDNC on updraft
velocity and chemical composition.

The main result presented is, that the carbonaceous components of the below-cloud
aerosol contributed to the increase in the CDNC. When in the model the aerosol was
treated as an external mixture and the carbonaceous component was treated as hy-
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drophobic or only slightly soluble, then the model results were outside the range of the
measurement observations. Therefore, this scenario could be excluded. All other sce-
narios (differing in mixing state and hygroscopicity of the carbonaceous components)
yielded results that were within the observations, making it difficult to derive further
information on e.g. the aerosol mixing state or the hygroscopicity of the carbonaceous
components. From looking at the results presented in Table 6, | would even suggest
that assuming the whole aerosol to be sulfuric acid would yield CDNC in reasonable
agreement with the observations (the lower super-saturation (as shown in Figure S-7)
is countered by the higher hygroscopicity of the particles). It follows as a whole, that the
role of anthropogenic carbonaceous components was as large as was observed be-
cause these components were so much more abundant in one case than in the other,
while the amount of sulfate was similar in both cases. l.e., it indeed can be said that
the case study shown here shows an example for atmospheric aerosol, for which the
effect of anthropogenic carbonaceous components is larger than that of anthropogenic
sulfate.

The whole work would improve, if it was a bit clearer structured. There were a num-
ber of typos and errors in the text and figures, hinting towards figures that didn’t exist
(e.g. Fig. 1c) or giving wrong units (e.g. heights in Fig. S-4) etc. . A list of these er-
rors is given in the specific comments. Also, reading the abstract, one could think that
measured data are reported, only. However, the work includes modeling that helps to
interpret the measurements. The result concerning the role of anthropogenic carbona-
ceous components could only be drawn from the modeling results. Therefore, some
words about the modeling have to be added in the abstract. The same applies for the
“Summary and Conclusion” section. This section needs to be more explicit about what
was done and what was concluded from that. Also, it would be nice if it was described
in the “Modelling”-section, which updraft speeds were used with which initial set-ups,
instead of just adding more and more calculations that were done in the “Results and
discussion”-section. Also, it seems the mixing state of the aerosol was changed to-
gether with the surface tension, so it is not obvious, which of these changes influenced
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the results in which way.

It is also not clear to me why this work needs a supplement. | would prefer to have all
figures at hand in the main body of the text, but | would leave this up to the authors.

Summarizing, the result (that the carbonaceous components of atmospheric aerosol
can have a significant contribution to CDNC, when these components are abundant)
is an interesting one that can clearly be shown with this work. However, the structure
of the work needs to be improved, and the whole text needs some debugging. After
these major revisions, | could likely recommend the work for publication at ACP.

Specific comments:
abstract, line 1ff: The first sentence reads somewhat strange — please try to reword it.

abstract, line 13: "were similar on both days® — “similar” is too strong, here, especially
since you just said that the number concentration differed by a factor of 2. (Looking at
Figure 2, they are also not really similar in shape, .. .)

p 2133, line 20: What do you mean by "some sulphate*? You might want to restructure
the whole sentence.

p 2135, line 8ff: The global cloud albedo effect of -1.85 Wm-2 is smaller than the added
up values you cite in the following (-0.3, -1.16, and -0.52 Wm-2) — please check this!

p 2138, line 18ff: Did you account for the fact that the size distribution measured by
SMPS and APS were those for dried aerosol, while those measured by FSSP300 were
for ambient conditions? How? Also: how did you convert aerodynamic (APS) to geo-
metric diameter?

p 2141, line 10-11: The text here says “total mass distributions”, while the caption of
Fig. 6b says “volume distribution”. Which density did you use to convert between mass
and volume? (In Table 4 you give 1.7 g cm-3 and 1.5 g cm-3 for Flight 1 and Flight 2,
respectively. Are these the values you used here, too? Explain how you obtained them
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and why they differ.)
p 2141, line 12-13: Specify what you mean by “detectable sodium and chloride”.

p 2142, line 18ff: Please say straight away, that you made calculations for (almost) all
four updraft speeds for both flights (Table 6 only misses values for an updraft speed
of 20 cm/s for Flight 2). You need this for your comparisons, and the reader is just
confused if you reveal what you did only bit by bit.

p 2143, line 13-15: “... updraft speeds used by Fountoukis et al. (2007) are relatively
lower than based on our approach and are mostly for cumulus.” This sentence seems
to be incomplete (and misleading: didn’t you get your values from measurements?
Or what do you mean by approach?) Would one not expect higher updraft speeds in
cumulus clouds?

p 2143, line 18-20: “... and the updraft speed” appears twice, here — specify, which
updraft speed you mean, in both cases

p 2144, line 15ff: Please add for the third scenario, that also assuming all of the par-
ticles to be made up of sulfuric acid would have produced decent results, too. As you
show this in Table 6, it should also be mentioned in the text. This does, to my under-
standing, show, that the increase in particles is one of the main factors governing the
increase in CDNC, no matter what these particles really are (and as long as they are
not completely hydrophobic). Please comment on this, in the text here or further below
(see comment on p 21486, line 5ff).

p 21486, line 5ff: Here you comment on the model scenario for which all particles were
composed of sulfate. As said above, this would also yield results comparable to the
observation. In this case, the lower super-saturation is balanced by the larger hygro-
scopicity. Please comment on that fact in the text here or above (p 2144, line 15ff).

p 2148, line 21 and p 2153, line 32: | am not sure what the rules about citing a web-
page are, but personally | would give this in a footnote, not within the citations.
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Caption of Table 3: “profiles of Fig. 1¢” — there is no Fig. 1c! Please, also explain in
the caption why some values are given in parenthesis.

Table 6: Maybe | missed this, but you might want to add a sentence to the text ex-
plaining that the derived CDNC for Flight 1 does not depend on the assumption of
the solubility of the organic fraction, because the sulfate is determining the aerosol
particles activation to droplets by far.

Table 6 again: Shouldn’t there be one more yellow box, for Flight 2, updraft of 50 cm/s,
at the organic solubility of 200g/I? This case is similar to the other two that are marked
in yellow.

Caption of Figure 2: “... model calculations (Fig. 2a) ...” — what do you mean by Fig.
2a. There is no such Figure.

Figure 3: It is hard to distinguish the circles and the squares in A and B — please find a
different way to display the model results!

Caption of Figure 3: Delete the “>” in the index of “APNC”.

Figure 5: Please change the cloud marker for Flight 1. If you used a shaded area here,
both cloud altitudes could be seen at the same time. Also, the values at cloud base
differ from those given in Table 3. Why?

Caption of Figure 6 A: It says, that “sulphate to sulphate plus organics” is shown, while
“Organics / (Sulfate + Organics)” is displayed at the axis. Correct this!

All figures of the supplement: Purple and black are hard to distinguish! You need to
use a different color code for Flight 2 in all cases!

Figure S-3: In both panels, the data for Altitude and APNC are often overlain with
the FSSP-data. Either put the former two datasets on top (they should not bury the
FSSP-data, as they scatter much less), or make separate panles.

Figure S-4: The “Altitude (m-MSL)” is given in the wrong numbers (*1000 seems to be
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missing).

Figure S-5: The diameter should be given in micrometer, not nanometer.
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