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There is a high-demand on use of the lidar profiling, conducted at locations geographically spread 
over Europe, as an input to prediction models, e.g. CAMS, GEM-AQ. The challenge that need to 
be tackled is to what extent the obtained lidar profiles are representative per site and what is their 
true spatio-temporal footprint. It is not possible to address this topic without extensive analyses of 
observations at single sites. Here we present such contribution. 

Optical and microphysical properties were derived from ground-based lidar observations for long-
range transported biomass burning aerosol and its mixtures over Warsaw, Poland. Analysis 
covered measurements collected within 2013-2021 by using the next generation PollyXT lidar 
operated by the Remote Sensing Laboratory (RS-Lab) team at the Institute of Geophysics, Faculty 
of Physics, University of Warsaw.  

The biomass burning inflows under various meteorological conditions were identified on the basis 
of PollyXT lidar measurements and models HYSPLIT, BSC-DREAM8b, NAAPS, whereby the 
focus was advection above the atmospheric boundary layer. Unique database of optical and 
microphysical properties was obtained and allowed to assess how the optical properties of biomass 
burning vary with i) the source of particles, ii) the distance from the emission region, iii) the 
amount and type of admixtures of other aerosols, and iv) the degree of aerosol hydration, and 
ageing. The main sources identified are due to forest fires over North America and grassland fires 
in Eastern Europe (Ukraine), although forest fires over Iberian Peninsula were also identified they 
seem sporadic. The aerosol from North America was observed in the higher parts of the 
atmosphere, partly having features of stratospheric smoke.  

We will report on the optical properties derived for biomass-burning episodes for the most 
characteristic pathways of inflows. Analysis of the fine-scale aerosol optical versus microphysical 
parameters during evolution of the meteorological situation that drove an exceptional case study 
of measurements of different biomass-burning mixtures will be also demonstrated. 
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