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Abstract

This work focuses on the COVID-19 outbreak in Italy, event that has
changed people’s lifestyle and afflicted country’s economy.

SARS-CoV-2 has spread in China at the end of 2019, and has
officially arrived in Italy on the 21th of February 2020, causing at 7
October over 36.000 deaths and 334.000 infected. The lockdown has
affected the whole country from 9th March, and had a positive impact
on the spread of the virus, reducing the outbreaks in the country.
Unfortunately, after the summer the cases started to increase again.

Through a modified compartmental model SEIRD, with the addition
of new compartments such as “Infected hospitalized in ward”,
“Infected in intensive care unit”, and “Infected in home isolation”, it
was described the trend of the COVID-19 outbreak in the Italian
regions, considering the effect of mobility restrictions imposed by
Italian Authorities and the resurgence of infections during the summer
months.

The developed mathematical model is composed of differential
equations of first order, and it was implemented and solved in
MATLAB. The epidemiological data were imported by the data daily
provided by Protezione Civile. Firstly, it was realized a parametrical
sweep study to evaluate the impact of the parameters of the model
(kinetics and fractions of population involved) on the modeling
results. Finally, through the optimization of the parameters of the
model, the difference between experimental and modeling data was
minimized. In this way it was possible to described the outbreak of
COVID-19 in the Italian regions, using fixed kinetics and optimized
fractions, with related graphics, and discussed results of model and
regional differences.
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