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Pollen grains are incriminated for their impact on the Earth’s climate and on public health with 

socio-economical costs reaching 150 billion euros per year in Europe (Lake et al., 2017; Cholleton 

et al., 2020). Still, the detection and identification of the involved pollen taxa remains challenging, 

mainly due to the complexity in size and shape of these grains (Cholleton et al., 2021). 

Pollen have been studied using lidar remote sensing (Sassen, 2008; Noh et al., 2013; Bohlmann et 

al., 2019; Sicard et al., 2021), by evaluating the particle depolarization ratio (PDR) of particle 

mixtures containing pollen grains. It however remains complex to solve the inverse problem: the 

literature on the pollen PDR is rather sparse (with a sole evaluation by (Roy, 2010)), while this 

quantity is key for partitioning algorithms of particle mixtures (Tesche et al., 2009; David et al., 

2013). For pollen, to analyze lidar vertical profiles of particles backscattering, existing methods 

rely on strong assumptions, such as a backscattering Ångström exponent of zero for pollen grains 

(Shang et al., 2020), which need to be carefully discussed, while the non-spherical shape of pollen 

particles is very complex, with specific morphological features. 

In this context, a laboratory polarimeter has been developed at exact lidar backscattering angle of 

180.0° (Miffre et al., 2016) to precisely evaluate the backscattering PDR of pure pollens embedded 

in ambient air. By analyzing the polarization state of the backscattered radiation in the framework 

of the Muller matrices and Stokes vectors formalism, a precise evaluation of the lidar 

depolarization ratio of pure pollen, in the percent range, has been obtained.   

As a result, accurate evaluations of the lidar particle depolarization ratio of the following pollen 

have been measured in laboratory: ragweed (ambrosia artemisiifolia), ash (fraxinus americana), 

birch (betula pendula), pine (pinus strobus), cypress (cupressur sempervirens) and spruce (picea 

abies), which are either amongst allergenic pollens or the most studied using light scattering. As 

in (Miffre et al., 2016), this evaluation is carried out at 355 and 532 nm wavelength simultaneously. 

The presentation will focus on the achieved precision on the retrieved lidar PDR of pure pollen. 

This laboratory-retrieved lidar PDR, as obtained at specific backscattering angle, may be applied 

to invert multi-wavelength polarization remote sensing measurements involving pollen. 
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