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Program description including the formation program abroad

This project aims to investigate the preparatory phase of large earthquakes through the integrated analysis of
seismicity and crustal deformation. Recent studies suggest that transient patterns in seismic activity and
geodetic signals may precede large events, although their identification and physical interpretation remain open
challenges.

The candidate will analyze seismic catalogs and waveform data from well-documented lItalian earthquake
sequences (e.g. L’Aquila 2009, Emilia 2012, Norcia 2016), extracting features describing the temporal and
spatial evolution of seismicity (e.g. b-value, entropy, fractal properties, source parameters). These will be
combined with geodetic time series (e.g. GNSS) to identify transient deformation signals potentially associated
with earthquake nucleation processes.

The project will implement machine learning approaches, particularly time-series models (e.g. RNN, LSTM), to
detect anomalous patterns deviating from background seismicity and to explore their relationship with physical
processes in the crust. The overall aim is to develop an integrated and data-driven framework for identifying
possible precursory signals of large earthquakes across different tectonic settings.

The candidate is envisioned to spend a 3 to 6-months period abroad at leading international research
institutions (e.g. GFZ Potsdam, ETH Zurich, or other European centers), in order to strengthen expertise in
machine learning applications and foster collaboration with international research groups.

Financial support: The financial support will be provided by ongoing and future research projects of the
Seismology Laboratory at the DISTAV (Department of Earth, Environmental and Life Sciences, University of
Genoa), under the supervision of Prof. Daniele Spallarossa. Workstation, computational resources and access
to seismic and geodetic data infrastructures are already available.
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