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Measuring the spectral slope (355, 532, and 1064 nm) of the particle linear depolarization ratio and the lidar ratio 
at the same time provides valuable information of the particle’s properties such as shape, size and absorption, 
especially in the case of irregularly-shaped mineral dust particles.  
For the first time, it was possible to use a Raman lidar to measure the depolarization ratio and the lidar ratio at 
1064 nm in a dust plume. The rotational Raman technique was used to derive the extinction coefficient and the 
lidar ratio at 1064 nm. The technique was tested in the BERTHA lidar system [1] at Leipzig and is now 
implemented in the PollyXT lidar [2] operated at Mindelo, Cabo Verde, since summer 2021.  
The nighttime measurements of two Saharan dust events over Leipzig, Germany, in late winter 2021 presented in 
[3] are extended by further dust and marine aerosol observations at Cabo Verde, i.e., the outflow regime of Saharan 
dust across the Atlantic. These measurements provide the so called full 3+3+3 data set (3 backscatter coefficients, 
3 extinction coefficients, 3 depolarization ratios).   
In case of mineral dust, the depolarization ratio at 1064 nm decreases compared to 532 nm [1,4,5], whereas the 
lidar ratio increases. The results of a very strong Saharan dust outbreak (8 km thick) at Leipzig could be compared 
to AERONET retrieved depolarization and lidar ratios. Although AERONET results indicate a broader range, the 
general tendency of the lidar ratio at 1064 nm agrees quite well. The lidar ratio was previously compared between 
AERONET and lidar [6,7], but until now, lidar ratios could not be measured at 1064 nm with a lidar.  
3+3+3 observations of mineral dust and marine aerosol will be presented and cross-checked with co-located 
observations of an AERONET sun photometer.  
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