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ABSTRACT

Radon (the isotope Rn-222) is a radioactive noble gas widely distributed in nature. It is emitted
from the Earth’s interior and has a short decay half-life of 3.82 days. Due to the properties of radon,
fluctuations in its levels are considered an indicator of pre-seismic phenomena, and radon - as a pre-
cursor to earthquakes. In this work, the application of ensemble tree learning methods for studying
time series with radon emissions data is presented. The Random Forests, and Adaptively resampling
and combine (Arcing, Arc-x4) methods were applied. Predictors in the modeling process are rapidly
changing meteorological variables such as air temperature, humidity and atmospheric pressure. To
construct the models data from two measuring stations located near an earthquake fault in Bulgaria
are used. Highly efficient machine learning models for predicting radon concentrations have been
built and statistically tested. The influence of predictors in the models has been established. With
the help of the obtained models, anomalies in the behavior of radon have been identified, which can
be associated with earthquakes that have occurred in the studied geographical area.
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