
The DTC for Geohazards: GET-IT project 

 

In GET-IT (Geohazards Early Digital Twin Component) we propose a holistic approach to a DTC 
(Digital Twin Component) system that includes the main geohazards (earthquake and 
volcanoes) and any other that may be included, in the framework of the ESA DTC. GET-IT project 
aims at designing and testing a DTC for geohazards (volcanoes, earthquakes, and other natural 
or anthropic origin geohazards), based on the exploitation of multi-sensor EO data and AI 
techniques. GET-it is designed to leverage Copernicus data and advanced algorithms, and 
generate information services for geohazards that address real needs of institutional and 
commercial stakeholders. GET-it benefits from the long lasting experience of leading 
geohazard researchers, well-established geohazard Community represented by INGV (Istituto 
Nazionale di Geofisica e Vulcanologia), CSIC (Consejo Superior de Investigaciones Científicas) 
and BIRA (Royal Belgian Institute for Space Aeronomy), having over two decades of experience 
integrating satellite, airborne, and ground-based observations along with complex simulations 
to better understand geohazard processes and develop solutions for the preservation of lives 
and the protection of valuable assets. GET-it oPers for the first time a portfolio of cutting-edge 
processors and products fully exploiting EO data encompassing the whole spectrum of 
volcano- and seismic-related geohazards, in order to support information services. The DTC is 
designed as a customizable environment supporting the stakeholders communities to design 
accurate and actionable adaptation strategies and mitigation measures. GET-it addresses the 
needs and targets public institutions, decision makers and private customers (among others, 
aviation stakeholders, engine manufacturers, the insurance sector, road/infrastructure 
authorities, and energy providers) dealing with geohazards. 

The increased complexity of modern society and the following key role of infrastructures 
(energy, transportation, services) in the life quality level of citizens has made it inevitable to 
manage the impact of diPerent hazards. In particular, the Critical Infrastructures (CI) are 
technological systems which ensure the production and the delivery of primary services to 
citizens. To ensure the support of technological systems to comply with the translation into 
actions of CER Directive indications, a large deal of ePort has been devoted, since long, by the 
scientific and technological communities to realize operational tools which can be able to 
support the CI managers to take decisions in case of emergencies and to carry on the best 
suited actions for mitigating the impact that expected events may produce. The roadmap for 
satellite EO data in geohazards management and the expected developments of EO in the 
forthcoming decades have been first traced in the International Forum on Satellite Earth 
Observation and Geohazards (the Santorini Conference) in 2012. The occurrence of a 
geohazard implies sudden, unpredictable, and cascading ePects. A multilevel geohazard 
ontology with various conceptual frameworks and complex spatiotemporal relationships 
between hazard events is then adopted for a proper description. The impact to activities and 
manufactures due to geohazards are based on the exposure and the vulnerability. The Sendai 
Framework  recommends a number of actions at the State level, based on the concept that 



government policies should evolve from merely managing disasters to managing risks, i.e., 
establishing ePective prevention measures. Therefore, a fundamental, detailed 
comprehension of all risk elements relating to disasters is essential.  

The Sendai Framework  recommends a number of actions at the State level, based on the 
concept that government policies should evolve from merely managing disasters to managing 
risks, i.e., establishing ePective prevention measures. Therefore, a fundamental, detailed 
comprehension of all risk elements relating to disasters is essential. This applies to 
geohazards, and it is the inspiring principle beyond the proposed DTC for geohazards deployed 
in GET-it. 

In the wider scope of the ESA DTC Programme element, GET-it specifically pertains to the 
creation of a "Digital Twin Earth" that simulates the Earth system. This not only aims to provide 
a virtual representation of Earth but also to predict future environmental conditions and 
occurrences, focusing on natural disasters such as volcanic eruptions and earthquakes. The 
geohazard DTC is a component of this larger framework and serves the following specific 
functions: 

- What-If Analysis for Disaster Preparedness: A key feature of the DTC will be its ability to 
perform what-if analyses, allowing users to assess potential interventions and their 
impacts on disaster outcomes, thereby enhancing preparedness and mitigation 
strategies. 

- Integration with Global EPorts: The DTC will be designed to integrate seamlessly with 
international monitoring and response ePorts, providing a tool that complements and 
enhances global capabilities to manage geohazard risks. 

- Support for ESA Policies and Directives: The development of the geohazard DTC 
supports ESA’s policies on disaster risk reduction, climate change, and sustainable 
development, making it a strategic component of the Earthwatch Programme. 

GET-it has engaged diPerent stakeholder communities, pertaining to the policy and decision 
makers, emergency managers and scientists. 

Finally the use cases are the 2018 eruption of Mount Etna (Italy), the Central Italy 2016 
earthquake sequence and the Las Palmas (Canary Islands) 2022 eruption. 


