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A comparative analysis of long-range inflows of desert dust and its mixtures over Central Poland 
was conducted on the basis of optical properties derived in the observed dust layers obtained from 
lidar 24/7 observations. The analysis covers measurements collected in 2013-2020 with the next 
generation PollyXT lidar operated at the Remote Sensing Laboratory (RS-Lab) of the Institute of 
Geophysics, Faculty of Physics, University of Warsaw. The measurements were performed and 
evaluated according to the recommendations of the EARLINET lidar network of the ACTRIS 
research infrastructure. This allowed for derivation of the sets of high-quality profiles of intensive 
and extensive aerosol optical properties, in particular rare measurements of the linear 
depolarization coefficient at 355 nm.  

The mineral dust inflows over Warsaw were identified on the basis of PollyXT lidar measurements 
and three independent models (HYSPLIT, BSC-DREAM8b, NAAPS). This resulted in obtaining 
unique database of optical properties of mineral dust and its mixtures that has a potential to be 
used for further studies of dust microphysical properties. We found that optical properties of 
mineral dust vary significantly with the degree of hydration, distance from the emission source, 
the amount and type of admixtures of other aerosols, the dynamics and strength of mineral dust 
transport, and thus the stage of the dust inflow evolution. The lidar-derived ratio of the fine- to 
coarse-size desert dust particles in the observed layers showed that the coarse particle fraction 
never dominates over the fine fraction, and furthermore, that it decreases during the disappearance 
of the dust layer. Aerosol properties during dust inflows were also analyzed in relation to 
meteorological parameters and local climatic data. This analyses showed an increase in the number 
and duration of observed episodes of mineral dust intrusions over Poland, as well as an increase in 
the geometrical thickness of the layer formed by the aerosol. This results have a very high potential 
to be useful for future modelling studies, e.g. FLEXPART and for improvements of prognostic 
models, e.g. BSC-DREAM8b over Poland. 
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