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Aerosol typing — why?
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Still large uncertainties attributable to aerosol!
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Identification of the main aerosol sources
Quantification of the direct and indirect aerosol radiative effects

& closure studies

Separation between natural and anthropogenic radiative effect
Improvement of measurement retrievals and modelling
Satellite validation and harmonisation of datasets

Data assimilation
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Aerosol typing — how?

Intensive optical parameters
o
* Lidar ratio: S (355, 532 nm) (Ground-based + ALADIN + ATLID) @ ' '

size, shape, refractive index Polltad contnent -
1omass burning ean marine
* Depolarization ratio: 0(355, 532 nm) (GB + CALIOP+ATLID)
Shape, (S'Ze, I‘efraCtlve |ndeX) :i:i: AngstrﬁméE::onent, Lidar ratio = ¢
Angstrém exponents (6B + caLiop) P T T
backscatter-related: G(532/1064), a(355/532) Shape: Depolarization ratio
. . o > §=0.05 s=031 N §=0.02
extinction-related: d(355/532) Tesche, PhD thesis, 2011

size, (refractive index)

| Ground-based CALIOP ALADIN ATLID

Threshold-based Decision tree Hybrid-End-To-End
Methods Cluster analysis Classification Model
Artificial Neural Networks

Sasano and Browell, 1989 Omar et al., 2009 Wandinger et al., 2016
Kim et al., 2018
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Hybrid End-To-End Aerosol Classification — HETEA
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New OEM-based typing scheme
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Aeolus & aerosol typing

ALADIN emits circular-polarized light but detects the co-polar
component of the backscattered light only

Signal loss in case of
Cross-polar component missing polarizing particles!

Transformation of ground-based backscatter to Aeolus co-polar backscatter

5 = B This is what Aeolus measures
A ' Aerosol typing difficult for
5 26, Aeolus — additional
e 1-g, information required
> &y,
B, What Aeolus could have
o = m measured if it had
underestimated depolarization capabilities
SCO = S(é‘CirC +1 0 . . 355 nm
overestimated 50 100 150
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Californian Smoke Over Central Europe —11/09/2020

Ground-based CALIPSO AEOLUS

Attenuated backscatter coefficient, 1064 nm, Leipzig, Germany
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