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Response to Referee #1

We are very grateful for the Referee #1’s critical comments and suggestions, which
have helped us improve the paper quality substantially. We have addressed all of the
comments carefully as detailed below in our point-by-point responses. Our responses
start with “R:”.

General comments:
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This study presents the optical and physical properties of anthropogenic soil dust and
natural mineral dust near the dust source regions in East Asia. This information is the
key to evaluate the impacts of dust on the regional climate. Results and discussions are
comprehensive, some valuable information have been generated. I would recommend
the paper to be accepted for publication after a few comments as listed below have
been addressed.

R: We have addressed all of the comments carefully as detailed below.

I strongly suggest the authors to reorganize the introduction section. The relevant
studies on aerosol optical properties over East Asia should be reviewed. Accordingly,
significance of this study could be further summarized and focus. For example, page
3 and page 4 all discussed the research importance of dust aerosol rather than their
optical properties.

R: We have constructed the introduction section and added one section in reviewing
the aerosol optical properties over East Asia based on previous dust field campaigns.

I suggest the authors to more pay attention to the logics between the sentences and
paragraphs. For example, the logic in line 15-22 in page 3 is confusing. Organic mat-
ters and sulfate are the dominant chemical compositions of aerosol, why the authors
only mentioned BC here?

R: We agree with the reviewer. For this research mainly discuss the properties of
natural and anthropogenic dust near the dust sources regions, we deleted the descrip-
tion of the other air pollutions in the introduction section, such as BC, OC, and sulfate
aerosols.

I also strongly suggest authors to break down the result section into several topics or
sections for reading friendly.

R: We have separated the result section into individual topics based on the reviewer’s
suggestion.
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I suggest the authors to reorganize the abstract and conclusions due to these two
sections are too similar.

R: The abstract has been rewritten, and the conclusions has been reorganized based
on reviewer’s suggestions.

The QA/QC of all instruments should be addressed in section 2.2.

R: The QA/QC information for all instruments have been given as Table 1, and the
corresponding description is also added in Section 2.2.

Generally, the MAC of BC could be determined by its size distribution and coating. Why
authors choose 6.6 m2 g-1?

R: Thanks very much for your comments and suggestions. To convert data into BC
mass loadings, a precise knowledge of the mass absorption coefficient (MAC) is of
great importance. Actually, a narrow range of BC for MAC (6.4–6.6 m2 g-1) was
found to provide a good fit to urban particles collected by previous studies (Petzold
et al., 1997; Penner et al., 1998; Sharma et al., 2002; Arnott et al., 2003; Bond and
Bergstrom, 2006; Schwarz et al., 2008).

In this study, there are three reasons for us to use this MAC value as follows.

Petzold et al. (2002) obtained the MAC= 6.5 ± 0.5 m2 g-1 at the wavelength of 670
nm for the black carbon particles using ambient aerosol samples. The MAAP (Model
5012) provides the absorption information as an equivalent black carbon concentra-
tion (EBC), which is obtained by dividing the measured absorption coefficient by a
default MAC of 6.6 m2âĂćg-1, recommended by the manufacturer. Müller et al. (2011)
found that the optical wavelength of MAAP is 637 ± 1 nm instead of 670nm during
the GAW2005 workshop. For an Ångström exponent of 1.02, the absorption coefficient
at 637 nm should be 5% higher than that at 670 nm. Hence, the MAC at 637 nm
is 5% lower and should be corrected by multiplication with a factor of 1.05, and the
corrected equation was given by Müller: "σ" _"ap,637" " = " ãĂŰ" m" ãĂŮ_"BC" "âĂć-
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MACâĂć1.05" But we also admit that the BC particles may tend to be mixed with other
aerosols during aging process, and the MAC of BC can vary during its lifetime due to
changes in its chemical composition. However, it must be noted that our research area
is very close to the desert source regions. Therefore, as we used the same MAC value
as the MAAP in our calculation, we consider that the variability in MAC as a source of
uncertainty can be neglected. Above all, we prefer to use the MAC of BC as 6.6 m2
g-1 in this study.
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Please also note the supplement to this comment:
https://www.atmos-chem-phys-discuss.net/acp-2017-686/acp-2017-686-AC1-
supplement.pdf

Interactive comment on Atmos. Chem. Phys. Discuss., https://doi.org/10.5194/acp-2017-686,
2017.
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