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A model for aerosol typing based on optical AERONET
measurements is presented. It takes advantage of two
main optical properties retrieved at several wavelengths
by CIMELs of the network: the Single Scattering Albedo
(SSA) and the Angstrom Exponent (AE). It is obtained by
a Machine Learning (ML) methodology for classification
purposes, a typical supervised task: given the inputs
(optical properties) and specified outputs (relative
aerosol type), it returns a parametric model that can
relate new inputs to specific belonging classes. Different
ML methodologies are presented and benchmarked to
obtain the best one among the candidates. Principal
component analysis (PCA) methodology has also been
applied to each method to check if fewer input variables
can perform with reasonable loss of accuracy with the
benefit of less information needed. The input variables
are selected in the AERONET sites and periods that the
wide scientific literature states belong to a specific
aerosol type. AERONET version 3 and level 1.5 had been
chosen for data. The 1.5 level returns a higher amount
of data with respect to level 2, which allowed us to train
the ML model in a more reliable way. Also, the less
refinement of the data is either managed from the
model itself and a previous selection of the data based
on the quantiles relative to the input data variability.
Thus, we created a dataset of wavelength dependent
SSA and AE related to aerosol type: the inputs and
outputs to feed the ML candidate model. The chosen
model passing the benchmark test is a Random Forest
Classifier (RFC) with PCA down scaling the input
variables to two: SSA at 440 nm and AE at 440-870 nm.
The overall accuracy of the classification model on
unseen data reached 95%.

The final ML model is then applied to the data of CIMEL
situated in Limassol (Cyprus), belonging to AERONET
and maintained by Cyprus University of Technology
(CUT). The results show the relative presence of various
aerosol types in the location using all available data,
annual and monthly data, and other statistics.

To cross-validate this outcome of the ML method, we
use the optical data of a collocated Polarized Raman
Lidar and a sound existing methodology to classify
aerosol type. The used input measurements from Lidar
are the Particle Depolarization Ratio (PDR) and Lidar
Ratio (LR). Once the methods have been cross validated,
the two have also been used to obtain a climatology of
other optical properties from AERONET and Lidar based

on the classification made by the two methodologies on
different input data from the ones used in the
generation of the models. Figure 1 shows a scheme of
the workflow involved to obtain the climatology of the
aerosol optical properties retrieved in Limassol ground-
based stations.
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Figure 1. Workflow of the research: from the aerosol
typing model to a climatology of its optical properties in
Cyprus.
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