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This study evaluates the model simulations of aerosol scattering enhancement factor
using in situ measurements. Model evaluation of the hygroscopic growth of aerosols
is a valuable contribution to modeling community. The authors clearly described the
methods and results, but my impression is that this manuscript reads like a technical
report, rather than a scientific paper. The temporal collocation and the definition of dry
RH are the two major discussion points, but I think they are mostly technical issues,
rather than scientific findings. The authors show the hygroscopic growth of aerosols in
models is highly uncertain and varies across models. I think what is more important
is to explain why there is large spread across models, and how the results of this
study could help future improvement of modeling aerosol optical properties. Without

C1

https://www.atmos-chem-phys-discuss.net/
https://www.atmos-chem-phys-discuss.net/acp-2019-1190/acp-2019-1190-RC1-print.pdf
https://www.atmos-chem-phys-discuss.net/acp-2019-1190
http://creativecommons.org/licenses/by/3.0/


ACPD

Interactive
comment

Printer-friendly version

Discussion paper

sufficient explanations and scientific insights, I don’t think this manuscript is suitable
to be published at ACP that emphasizes scientific significance. I have the following
comments that should be addressed.

1. The most important parameter that determines the f(RH) is the hygroscopic growth
factor used in models, but the authors did not explain the differences across models.
Table 2 only lists the factor for sea salt, but not other species. The hygroscopic factors
of organic carbon, for example, have large uncertainties (Duplissy et al., 2011). What
is the hygroscopic factor of OC used in these models? Same for other species. I’d
suggest the authors explicitly compare hygroscopic growth factors for each species in
each model, which may also help explain the differences across models.

2. The light scattering coefficients used in models are not discussed either.

3. As the authors mentioned, f(RH) largely depends on the aerosol size distribution,
mixing state and aerosol composition. Model disagreements in f(RH) should also be
attributed to these differences, but the authors did not explain how model differs in in
size distribution and aerosol composition, and how this leads to differences in f(RH).
For aerosol size distribution, the authors should explain how the size distribution is
parameterized in model (e.g. log normal distribution? Modal radius?). For aerosol
composition, a simple test would be to compare the aerosol chemical composition
across models. I think this manuscript will be valuable contribution to if the authors
could explain why the models differ, beyond the two technical issues.

4. The authors mention the mixing state of aerosols may partially explain the narrower
range of GEOS-family models, but I don’t understand the reasonings for this. The light
extinction should decrease when changing from external to internal mixing because
the aerosol size becomes larger while the number concentration decreases (Curci et
al., 2015). I’d suggest the authors conduct further analysis on this, and provide more
convincing explanations.

5. The hysteresis effect of aerosols is an important factor for modeling hygroscopic
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growth, but it is not addressed in the manuscript. Few models consider the hysteresis
effect, which could partially lead to model-measurement disagreement. The authors
briefly mentioned this in the supplement, but I think this should be an important issue
to discuss.

6. Line 15 of Page 13: Why is there seasonality of aerosol hygroscopicity in some
sites? Is it due to seasonal variation of aerosol composition?

7. Figure 2: I’d suggest include the number of data pairs in the figures.

8. Figure 3: The seasonal variation in hardly seen. I think you could change the y axis
limit to a smaller range?
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