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Bugiatioti et al. (2009) present an interesting data set on the composition and cloud
condensation nucleus (CCN) activity of atmospheric aerosols. Their results confirm the
message of earlier studies suggesting that the CCN activity of aerosol particles can be
efficiently described/approximated with limited information about the chemical compo-
sition and mixing state (e.g., Dusek et al., 2006; Andreae and Rosenfeld, 2008; Rose
et al., 2008a; Andreae, 2009; Gunthe et al., 2009; and references therein). Moreover,
they show that (aged) organic particle components have no significant effect on droplet
growth kinetics – at least under the conditions of CCN measurement (the temperature
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level of the experiment was not specified but was likely higher than upon cloud droplet
formation in the atmosphere).

I would like to compliment the authors on the interesting study and add a few com-
ments, questions and suggestions:

1) Water vapour supersaturation and calibration of the CCN counter:

I find it very positive that the authors provide detailed information on the calibration of
water vapour supersaturation in the applied CCN counter. However, there are a couple
of points that could and should be specified in more detail in order to characterize the
measurement precision.

1.1) At the end of section 2.3 the authors state that “The CCN instrument was calibrated
numerous times throughout the campaign to characterize the stability of its character-
istics.”, but no further information about the outcome of the repeated calibrations is
provided. Could you specify the achieved precision/variability? In Fig. 2b error bars
are shown but their meaning is not specified.

1.2) As demonstrated by Rose et al. (2008b) and confirmed by Kuwata and Kondo
(2009), the calibration of CCN counters with sodium chloride particles that are size-
selected with a differential mobility analyzer depends on the shape of the NaCl parti-
cles. Depending on particle shape, which may vary from irregular/near-cubic to near-
spherical, the mobility equivalent diameter can substantially deviate from the mass
equivalent diameter needed for Köhler model calculations. As a consequence, the
CCN calibration results can deviate by up to ∼18% (see Rose et al, 2008b; Fig.12,
Sect. 3.8, abstract and conclusions). Please specify your assumptions about particle
shape, and please refer to earlier studies addressing and characterizing this effect and
the resulting uncertainties.

1.3) With regard to the above points, I would suggest to calculate/estimate the overall
uncertainty of water vapour supersaturation in your CCN measurements and adjust the
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manuscript accordingly. According to Fig. 2, the uncertainty of the investigated super-
saturation levels seems to vary substantially (in particular with regard to the supersatu-
ration level of 0.44%). It may be appropriate to specify the corresponding uncertainties
(e.g., in Table 1) and to reduce the number of decimal places reported on p. 10312
(0.218%). Moreover, it may be worthwhile to mention and quantify the effect of uncer-
tainties in water vapour supersaturation in comparison to the results and conclusions
of the closure calculations (Sect. 3.4).

2) Characterisation of the CCN activity of the investigated aerosols and comparison
with earlier studies:

In order to make the best possible use of the reported results, I would suggest not only
to concentrate on the closure calculations, but to add more information on the average
values and variability of parameters characterizing the CCN activity of the aerosols
observed in this and earlier studies.

2.1) It might be useful to calculate and show time series and/or whisker plots and/or
tables showing the average values and temporal variability of one of the several pa-
rameters that are available and frequently used for efficient comparison and modelling
of different CCN measurement results: equivalent soluble fraction, kappa or rho_ion.
The usefulness of reporting such parameters for comparison with other measurement
results (CCN or H-TDMA) is demonstrated by Gunthe et al. (2009) and Shinozuka et
al. (2009).

2.2) With regard to characteristic parameters but also with regard to the agreement
between measured and calculated CCN concentrations, I would suggest to compare
the results of this study directly to those of other studies performed with the same
or different types of instrumentation and with the same or different ways of predicting
CCN concentrations (e.g., Cubison et al., 2008; Kuwata et al., 2008; Rose et al., 2008a;
Wang et al., 2008; Gunthe et al., 2009; Shinozuka et al., 2009; and references therein).

2.3) With regard to the message that CCN concentrations can be predicted and “clo-
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sure” can be achieved with limited information about aerosol chemical composition
and mixing state, I would suggest to discuss the results of this study in relation to other
(recent or earlier) studies pointing in the same direction (e.g., Rose et al, 2008a; An-
dreae and Rosenfeld, 2008; Wang et al., 2008; Andreae, 2009; Gunthe et al., 2009;
Shinozuka et al., 2009; and references therein).

P.S.: I am aware that the studies cited above and listed below are not the only ones
that could/should be taken into account. For practical reasons, however, I just cite here
the studies that I am most familiar with. Further references are included in the cited
studies as indicated above (“and references therein”).
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