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It looks like the authors have an interesting case of a pretty intense dust storm here.
I have a few brief comments which the authors and reviewers may wish to consider
about this study. My comments relate to the MODIS aerosol retrieval products used in
the analysis.

The authors state (p.23904, lines 24-26) that the limited data coverage is “most likely
due to the over bright signal of dust retrieved by MODIS which was discarded by the
applied algorithm as it was confused by the bright signal of clouds.” This is not the
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case. In fact, the algorithm for the land part of the dataset the authors appear to be
using (MODIS Dark Target) is specifically designed not to perform retrievals over bright
land surfaces (e.g. deserts, snow) as the assumptions built into the retrieval algorithm
are not appropriate for these cases. This was one of the motivations for the original
development of the Deep Blue algorithm, provided in the same MODIS product files,
which does provide retrievals over some of these surfaces, and so is able to fill in some
of the gaps in Dark Target coverage in these regions. The authors may therefore wish
to look at the Deep Blue data for additional insight into aerosol loading over the Arabian
Peninsula. Deep Blue is also available through the Giovanni portal, and, having just
checked, happily there is some coverage on those days. Unfortunately the present
version of Giovanni does not, to my knowledge, allow a ‘fusion’ of Deep Blue and Dark
Target/ocean data directly, so you’d have to go back to the source data files to create
one (rather than use Giovanni).

Additionally, the mass concentration product in Figure 9 is not validated and is probably
not quantitatively reliable (I believe it will be removed in the next MODIS version), so I
would suggest the authors remove it. The only quantitative aerosol property retrieved in
this version of the datasets is the AOD, and (in some cases over ocean) the Angstrom
exponent, so I would suggest that sticking to AOD only is probably the most sensibly.

It looks like this figure is more illustrative for the paper than crucial to the main analysis,
but I thought these points worth mentioning, to aid the authors in this and future studies,
and avoid possible overinterpretation of/misconceptions about the data. Here are some
recommended key references for the current and forthcoming MODIS aerosol products:

Hsu, N. C., S. C. Tsay, M. D. King, and J. R. Herman (2004), Aerosol properties over
bright-reflecting source regions, IEEE Trans. Geosci. Remote Sens., 42, 557–569.

Hsu, N. C., M.-J. Jeong, C. Bettenhausen, A. M. Sayer, R. Hansell, C. S. Seftor,
J. Huang, and S.-C. Tsay (2013), Enhanced Deep Blue aerosol retrieval algo-
rithm: The second generation, J. Geophys. Res. Atmos., 118, 9296–9315,
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