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Modern EO (Earth Observation) has dramatically increased our ability to monitor 
volcanological phenomena. However, there is still a weakness of technological solutions for 
data access, processing and interpretation, following Open Science principles. 

The Digital Twin Components (DTC) are a complex of software and data services needed for 
Earth System digital replicas. ESA (European Space Agency) supports the latest advances in 
EO-based science to deploy new DTCs. The Geohazard DTC is one of them, currently under 
development by INGV, CSIC and BIRA, with the technological support of TerraDue through 
the GET-it project. 

The proposed Geohazard DTC is based on the exploitation of multi-sensor EO data and AI 
techniques. In particular, it has been designed to leverage Copernicus data and advanced 
algorithms, for generating information services encompassing the whole spectrum of volcano- 
(and seismic-) related geohazards. 

The main modules available in the Geohazard DTC are: 

- GEOMOD: performs geodetic data direct and inverse modelling; 
- FALL3D: models and forecasts volcanic ash/SO2 clouds; 
- GPUFLOW: models the evolution of lava flows; 
- DAMSAT: performs change detection. 

The DTC is planned to serve What-If Analysis for Disaster Preparedness, to allow users to 
assess potential interventions and their impacts on disaster outcomes, thereby enhancing 
preparedness and mitigation strategies. The engaged stakeholders include policy and 
decision makers, emergency managers and scientists. 

The use cases for the demonstration of the Geohazard DTC prototype are the Mount Etna 
(Italy) 2018 eruption and the La Palma (Spain) 2021 eruption, and the Central Italy 2016 
earthquake sequence. 


