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Summary

The paper by Chen et al. gives optical and physical properties of Saharan dust ob-
served during the NAMMA campaign of 2006. The results add depth and new sub-
stance to the existing literature on the very important topic of dust optical properties
and they warrant publication. The paper is well written and the subject matter is appro-
priate for ACP.

The major issue with the paper stems from the aircraft inlet having a size cut of 4
microns (50 percent transmission). The size cut of the inlet is not an issue for the “clo-
sure” analysis because all of the data involved in this analysis was obtained through the
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same inlet. The problem occurs when the authors attempt to say that their measured
size distributions and optical properties are representative of the ambient air. Figure 5
clearly shows that the inlet is having a large impact on the volume distribution and the
authors themselves point this out. The fact that they are able to derive effective radii
that are similar to those from MODIS and that the derived mass extinction efficiency
is reasonable is intriguing, but does not necessarily mean that the measured size dis-
tribution is correct. The solution to this issue is simple. The authors need to reword
key parts of the manuscript mentioned below and mentioned by Referee 1 to explicitly
state that the results are for particles less than ~3 microns. If this is done, | see no
issue with the conclusions they have drawn and | do not see a need to majorly revise
the manuscript. It would perhaps be interesting, if the authors have a good curve of
inlet transmission, to attempt to correct the data for particle losses above 4 microns
and see what the effect is, but this correction is by no means necessary.

The authors successfully demonstrate that the observed optical data can be explained
with Mie theory and their measured size distributions. While there is significant uncer-
tainty in the scattering and absorption closures, it stems from uncertainties in neph-
elometer truncation factors and APS sizing that the authors address, quantify, and
identify as areas for further study. A more clear and thorough discussion of composi-
tion and electron microscopy results would enhance the paper.

Specific Comments

1.) The authors should state in the abstract what the measured size range was. Without
this statement, the cited statistics about volume density and VMD could be misleading.

2.) Line 6, pg. 13452. The authors mention that the heated tube of the “hot” cpc may
cause 30 percent particle loss. Is there a size dependence to this loss? Could they be
more specific on why this loss occurs? It is not obvious to this reviewer.

3.) Line 27, pg. 13453. Integrated particle volume range should be stated to be 0.7
microns to ~3 microns where the inlet cutoff was (far below 20 microns).
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4.) Line 25, pg. 13456. More detailed and quantitative information on the dust compo-
sition (especially iron oxide content) would be good if available. Also, more information
on the methodology of obtaining this particle type breakdown is needed.

5.) It would be very informative to show the data for the V10 and V90 curves in Figure
5. While the fit seems good for V50, showing more than one fit on the graph would be
much more convincing.

6.) Line 26, pg. 13463. It seems clear from the volume data that the impact of the 4
micron cut is not limited.

7.) Table 1 shows that 20 percent of the particles in the second SAL layer and even
higher percentages of the particles in the MBL were “mixed”. It would be very informa-
tive if this “mixed” category could be separated into “coated/mixed dust” (mentioned in
the footnotes) and “ mixed particles without dust”

Minor Corrections 1.) Table 3 in the text below the table there is a typo in the explana-
tion for N>1 micron. The text says particles larger than 10 microns.
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