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As one important type of biogenic particles, pollen has various climatic and environmental impacts. The vertical
distribution of pollen in the atmosphere can be investigated using lidars. Studies have shown that lidar
observations can detect the presence of pollen in the atmosphere, with a strong diurnal cycle on the pollen
backscattering, since the non-spherical pollen grains can generate strong depolarization of laser light. In this study,
we have developed a novel method, based on our previous studies [1, 2], for characterizing the optical properties
of pure pollen particles, based on the lidar derived particle backscatter coefficients (BSCs) and particle linear
depolarization ratios (PDRs). The non-linear least square regression fitting was applied on the backscatter-related
Angstrom exponents (BAEs) and PDRs, following the lidar equations. The algorithm determines the theoretical
relationship between PDR and BAE for a certain aerosol mixture by estimating two coefficients. This relationship
is valid under two constraints: (i) only two aerosol populations, depolarizing (e.g. pollen or dust) and non-
depolarizing (e.g. non-depolarizing background) aerosols, are present in the aerosol mixture, (ii) both the
characteristic PDR and BAE values of the two aerosol types should be different enough. The method was applied
to both synthetic cases and lidar-measured profiles.
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