
Interactive comment on “Characterization of long-range 
transported Saharan dust at the Caribbean by dual-wavelength 
depolarization Raman lidar measurements” by S. Groß et al. 
 
PR Rairoux 
Received and published: 8 September 2015 
 
We thank Dr. Rairoux for his suggestions to help us improve the paper. 
 
The answers are given in a direct response (bold, italic). 
 
The task of describing particles optical properties after long range transport is a difficult task, as 
already quoted in the literature. The work presented by Gross et al. intends to reproduce such work 
concerning Sahara dust. However such event in the SALTRACE region of the Earth has never been 
reported before and it is very interesting to report how the optical properties of atmospheric aerosol 
are changing after crossing both the African continent and the Ocean. Because the methodology 
used to analyze with lidar device the change in aerosol optical properties after long-range transport 
is not new, it will be interesting for the readers that the authors quote others methodologies applied 
for such analysis as for example Sugimoto et al., AO 2006, Shimizu et al. JGR 2004 , David et al, ACP 
2013. I have some concerns with this manuscript.  
 
We followed the advice to include further references in the text. 
 
1. The title does not refer the paper content. Gross et al. presented an analysis of a few cases, which 
is not a characterization that relies on the generalization of useful and well accepted physical, 
chemical or geophysical characteristics. Moreover, the study only relies on aerosol optical properties 
and not on aerosol chemical properties.  
 
We agree and changed the title to ‘Optical properties of long-range transported Saharan dust over 
Barbados as measured by dual-wavelength depolarization Raman lidar measurements’ 
 
2. Why is the individual profile of the aerosols depolarization not shown in the PBL for the volume 
depolarization? It will strongly help the reader to improve the comprehension on how this parameter 
behaves in the atmosphere.  
 
We changed the figures to show the particle linear depolarization ratio also in the PBL. 
 
3. In the introduction, why is Earthcare program here quoted? It has nothing to do with the proposed 
analysis of the field campaign.  
 
The basic lidar classification scheme of the future EarthCARE mission is mainly based on dust lidar 
measurements close to the source region. Up to now it was rather unclear if the thresholds derived 
from these measurements are also valid for long-range transported Saharan dust. As our 
measurements and analysis provide information on this topic we mention this in the introduction. 
 
4. What do we learn that the PLDR, presented in figure 14 remains constant within the error bars? 
Same question with figure 15 on the Lidar ratio?  
 
From Figure 14 and 15 we see that the optical properties (the particle depolarization ratio and the 
lidar ratio) do not show large differences for long-range transported Saharan dust compared to 
fresh dust close to the source regions. Possible modification of the particle microphysical and 



chemical properties are either rather small or do not have significant influence on the derived 
optical properties. More information of the microphysical and chemical properties of long-range 
transported Saharan dust will be given in additional publications within this Special Issue (currently 
under preparation). 
 
5. My main concern is relative to figure 16 and the way to use intensitive optical parameters (Lidar 
ratio and PLDR) to classify aerosol. It is a first tentative but it should not be considered as a general 
method. This because the sensitivity and the accuracy of the measurements are not high enough to 
realize this classification and only specific cases are shown on this 2D plot. The atmospheric content 
shows many examples of external mixed aerosol with the same PLDR and Lidar ratio values and 
different kind of particles with different microphysical properties. On this topic, can the authors 
discuss on what does “Pure Dust” mean and this quantitatively and not qualitatively. 
 
Certainly aerosol typing of lidar measurements alone is more uncertain than in combination with 
other information. Furthermore it is crucial that the uncertainties of the derived optical properties 
are small enough to derive a significant result. Another problem is that mixtures of different 
aerosol types may result in the same optical properties. Here further information might be of some 
help. For the question about a quantitative discussion about ‘Pure dust’ we refer to a separate 
paper within this Special Issue concerning the chemical composition of the Saharan dust layer 
which is currently under preparation. 
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