Validation of geohazards products as part of the Digital Twin Component
solution of the ESA GET-it project.

The development of services based on the exploitation of multi-sensor Earth
observation data into models is essential to provide key information in the event of
geohazards with an impact on people and society (like volcanic eruptions or
earthquakes). The ESA Geohazards Early Digital Twin Component (GET-it) project
is dedicated to the implementation of a prototype system designed to provide an
interactive tool to users, e.g. institutional and commercial stakeholders. For two
types of scenarios, seismic and volcanic crisis, GET-it aims at providing solutions to
users to help in decision making and eventually mitigate the impact of geohazards.
To do so, GET-it relies on four modules, which provide information on surface
deformation, damaging events, quantitative forecasts of volcanic ash/SO2 clouds,
and the thermal and rheological evolution of lava flows. These modules are built on
10 toolboxes targeting surface deformation and topographic monitoring (5 toolboxes
based on Interferometric Synthetic Aperture Radar — INSAR, Global Navigation
Satellite System — GNSS, and optical imagery), damage (1 box based on a
combination of imagery), volcanic cloud occurrence and characterisation (2 boxes
based on thermal infrared — IR — data from geostationary sensors), ground thermal
anomaly and lava flow monitoring (2 boxes based on medium IR data from polar
orbiting and geostationary sensors).

This presentation shows the first results of the validation of the GET-it system for 3
case studies (the 2018 eruption of Mount Etna, Italy; the 2016 earthquake sequence
in central Italy; and the 2021 eruption in La Palmas, Canary Islands, Spain). This
validation is a two-steps process. The first step is the validation, error analysis and
uncertainty quantification of the four GET-it scenario modules output. The second
validation concerns the Digital Twin Component (DTC) solution and its associated
functionalities. This validation is based on parameters that characterise the quality of
the solution. An important part is to verify that the DTC solution matches the needs
and requirements expressed by the users. Another aspect also relates to the
possible scaling of the DTC component in an operational environment and whether
the proposed solution would be fit to handle real-time situations.
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