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Over recent decades, various geophysical parameters — such as electromagnetic field components
across multiple frequency bands, Earth's thermal radiation, gas emissions from the ground and
ionospheric elements — have been proposed as potential indicators of earthquake activity. In the
last decade, the combination of extensive historical satellite data and the rapid development of
artificial intelligence techniques has significantly advanced the study of detecting seismic—related
anomalies from space. In particular, the variations of the Total Electron Content (TEC) have been
deeply investigated as an indicator of the ionospheric status potentially affected by earthquake
related phenomena. A thorough and systematic analysis of multi-year historical data series is
essential to distinguish TEC variations caused by normal ionospheric cycles and non—terrestrial

phenomena, both of which are predominantly influenced by the solar cycle and its activity.

In this work, multi—annual datasets of GNSS-based TEC measurements are matched with multi—
year time series of seismic events over the Mediterranean Area and systematically analyzed using
an IQR (interquartile range)-based method. The results highlight the presence of anomalous
seismic—related sequences that have an extremely low probability of having been detected
randomly. The findings obtained are discussed with a view to evaluating how and to what extent it
may be possible to develop and implement a TEC—integrated multi-parametric system for a time-

Dependent Assessment of Seismic Hazard (t-DASH).



