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This manuscript presented aircraft observations of the Saharan dust microphysical and
optical properties which were made during the Fennec 2011. The observed dust parti-
cles appear to have originated from Mali, Mauritania and Algeria. The dust absorption
and scattering coefficients were measured by PSAP and TSI nephelometer, respec-
tively. The particle size distribution observations were made by a combination of wing-
mounted and inlet-based instruments. The authors have carefully examined the dust
properties as a function of altitude and age or the proximity to the source regions. The
authors used the improvement to the existing wing-mounted instruments, i.e., PCASP
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and CDP, for better characterization of the coarse mode of the dust particles. The au-
thors explore the limitation of the aircraft sampling inlet to the measurement of coarse
dust particles. The coarse mode observation also led to indications of potential over-
estimate of dust particles. This reviewer believes this work represents some significant
advances in the dust particle observations and will motivate researchers to come out
with new and innovative direct measurements of coarse particle optical properties and
more conclusive method to determine the Sahara dust particle SSA. This manuscript
is well organized and well written. The presented research is methodical and rigorous.
This reviewer would like to recommend this manuscript be published with some minor
changes as listed below.

Specific Comments:

1) Both PCASP measurement and the SSA assessment associated with the coarse
particles are based on an implicit assumption that the dust particle refractive index
does not have a significant dependence on particle size. This assumption should be
explicitly stated in the manuscript.

2) It is unclear whether or not the number of the bins and the size of bins of PCASP
were changed after the refractive index correction. As the number concentration tends
to be rather low for coarse particles, it would be important to provide some information
on the number of counts for the larger size bins over the integration time.

3) The PSAP is a centrally important instrument in this study. The cited data process-
ing document by Turnbull is a FAAM document. Fortunately, it can be found through
Google. It would be ideal if a URL can be provided. In addition, the authors should
point out the difference between the Turnbull approach and the original Bond et al.
(1999) as well as more recent work by Lack et al. (2008) and Virkkula et al. (2010).
These differences may directly affect the uncertainty in the refractive index estimate
and may contribute to the overall uncertainty of the SSA assessment from this work.

4) Several works have suggested potential problems (i.e., truncation correction) in
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coarse particle scattering measurement using nephelometer, e.g., Heintzenberg et al.
(2006) and Quirantes et al., (2008). This issue should be briefly discussed and may be
considered as part of the uncertainty for both refractive index and SSA estimate.

5) The authors have stated that the dust particle size distribution remained relatively
constant during long range transport. One additional reference, i.e., Liu et al. (2006),
should be cited to support this hypothesis. At the same time, it should be mentioned
that this observation is not consistent with the current particle sedimentation theory.

6) Based on the author’s definition, the imaginary part of the refractive index should be
referred as k not ki, or #.### not #.###i.

7) It would be much easier to read the figures if the authors can use larger font sizes
for tick labels and axis labels.

8) “colour” and “color” should be consistently spelled as “color” which is more interna-
tionally acceptable.
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