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Abstract

(theses abstract)

This thesis presents the development of a new open-source software & ot ODEr
AMA&quot; developed to investigate the impact of atmospheric circulation on the :
radioactivity in the air at the surface level. This software integrates new model for source
identification based on air mass trajectories and ambient air radioactivity concentration data
and enhances certain existing ones. Beyond source identification, it offers a rich array of
functionalities for making it automatic, quick and easy to get access many kinds data
including gridded meteorological data, trajectory calculations, synoptic parameter extraction
from air masses trajectories.

As a demonstration of the software’s capabilities, this thesis investigates the influence
of air masses on the activity concentrations of gross alpha and gross beta in aerosols at the
surface level in the Santander region of Spain. The results show a strong relationship between
air masses originating from the southern cluster of air masses. These air masses, characterized
by slow movement and high concentrations of radioactive aerosols, originate from areas with
significant amount of uranium in the ground. This finding suggests that the gross alpha and
beta concentrations observed in Santander are primarily attributable to radon progeny
transported from these regions.

Additionally, this thesis introduces a new methodology aimed at predicting gross 8
levels in the atmosphere. The methodology incorporates an innovative input data consisting of
local meteorological and synoptic variables, alongside temporal lags and residence time of air
masses, to predict gross B activity concentration in the atmosphere.

A high-performance Atrtificial Neural Network (ANN) model was constructed for this
purpose. Across 8 sampling sites, strong linear relationships are evident between predicted
and actual values, with correlation coefficients (R) ranging from 0.86 to 0.92. And R-squared
values, ranging from 0.7320 to 0.8502, further affirm the model’s ability to explain a
significant proportion of the variance in gross 3 activity.

By combining Open-AMA development with the sensitivity analysis of the predictive
models, this thesis makes a significant contribution to the understanding of atmospheric
radioactivity behavior. It provides a strong framework for addressing environmental and
public health challenges related to air quality and pollutant transport.
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