MACHINE LEARNING CLASSIFIER FOR DETERMINING AEROSOL PARTICLE FORMATION DAYS
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Atmospheric aerosol particles are minute molecular agglomerations suspended in the air.
These small particles take part in a multitude of physical processes, some of which have
very consequential societal impact. Atmospheric scientists are thus interested in understanding how various processes modify the properties of the aerosol particles and especially how, why and when these particles form. However, due to the vast physical and
chemical complexity of the atmosphere, the paths leading to atmospheric aerosol particle
formation are not yet completely understood. One straightforward approach to overcome
this issue is to gather more data.
Towards this end, several Stations for Measuring the forest Ecosystem-Atmosphere Relationships (SMEAR) have been established in Finland. These stations measure numerous
variables, such as gases, meteorology, radiation, aerosol particles and soil fluxes at different altitudes. At SMEAR II station in Hyytiälä forest alone [1], there are more than 200
observables in total since 1996 (i.e. millions in sample size), producing big data. Manual
labor with such big data is challenging and thus robust automated procedures for data
analysis are called for [2].
Here, we present a Machine Learning based neural network classifier to automatically
determine atmospheric particle formation days - one of the most interesting observables.
The method has a classification accuracy of 83% for determining event/non-event days
using only aerosol particle concentration data from Differential Mobility Particle Sizer
instrument. The proposed method seems promising and suggests that Machine Learning
based methods might eventually solve this problem to higher accuracy. The presented
method is to be developed further by applying probabilistic models, such as Bayesianbased classifier, and by incorporating more measured variables into the models.
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