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The processes of aerosol–radiation and aerosol-cloud interaction depend strongly on aerosol 

type, thus the knowledge of vertical distribution of the particle properties is important. One of 

the promising instruments for vertical profiling of aerosol properties is a lidar. However, the 

information contained in Mie-Raman observations alone can be insufficient for accurate particle 

identification. Additional independent information about aerosol composition can be obtained 

from laser induced fluorescence. As was demonstrated in our recent publications, 

implementation of a wideband fluorescence channel in multiwavelength Mie-Raman lidar 

provides significant advances in aerosol characterization.  

The aerosol fluorescence properties are characterized by the fluorescence backscattering 

coefficient F  and by the fluorescence capacity GF, which is the ratio of F to aerosol 

backscattering coefficient at one of laser wavelengths. The fluorescence capacity is an intensive 

particle parameter, which changes strongly from one type of aerosol to another, being the highest 

for smoke and the lowest for pure dust. Thus synergy between Mie – Raman and fluorescence 

scattering is expected to be the basis of an improved particle classification.  

 Our study aims at developing a new approach to measure the spatio-temporal variations 

of tropospheric particles type with high height and temporal resolutions. The particle 

depolarization  is a quite relevant property for typing, because it allows to discriminate the 

particles of irregular shape (e.g. dust, pollen) from other particle types. Moreover, it can be 

calculated with high spatio-temporal resolution. Another convenient property is the fluorescence 

capacity, which can be also measured at high space and time resolution. The –GF diagram 

allows to separate several aerosol types, such as dust, pollen, urban and smoke. In our 

presentation, we will provide description of the algorithm for aerosol typing on the base of Mie-

Raman and fluorescence measurements. We applied our new classification approach to ATOLL 

(ATmospheric Observatory of liLLe) high performance lidar data obtained during 2020 – 2021 

period, which includes strong smoke, dust and pollen episodes. It is demonstrated that separation 

of the main particle’s types and their mixtures can be performed with height resolution about 50 

m and temporal resolution better than 10 minutes. 


