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Spoke 5: Environment & Natural Disasters
Ecosystem
• 8 partner universities and research centres

leader UniBa – co-leader UnivAq
• 2 industrial partners
• Total budget: 12.2 M€
• Critical mass: 113 
• Recruited personnel: 48
    including 12 RTD-A and 7 technologists
• PhDs: 12

updated Dec 2024
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Spoke 5: Environment & Natural Disasters
Ecosystem

• Innovation Funds
- Participating to: 8
- budget: 1.1 M€
- leader of OSM

• Open Calls
- budget for public institutions: 1.4 M€
     / 3 funded projects
- budget for private companies 1.7 M€
     / 7 funded projects

updated Dec 2024
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Introduction
Challenges and opportunities

• Italy is one of the most disaster-prone countries 
in Europe

• Contributing to the UN Sendai Framework 
(2015–2030) positions Italy as a European and 
international reference in disaster 
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Introduction
Challenges and opportunities

• Italy is one of the most disaster-prone countries 
in Europe

• Contributing to the UN Sendai Framework 
(2015–2030) positions Italy as a reference 
country for disaster risk reduction at the world 
scale

Priority 1:
Understanding disaster risk
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• From disaster management to natural risk 
prevention

Introduction
Challenges and opportunities
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Vision
Driving Italy’s Digital Revolution in 
Disaster Management 

• From disaster management to natural risk 
prevention through data-driven approaches 

• Digital Infrastructure powered by National HPC 
resources, enabling Big Data, AI & Digital Twins
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Actions

HPC  High-performance computing

Climate 
action Rainfall

Temperature
Wind

Solar radiation

Field and Laboratory measurements

Remote sensing
monitoring Risk reduction – 

Early warning systems

Alar
m

Landslides & Earthquakes - Underground modelling

Floods - hydrodynamic modelling

Structural damage - Vulnerability modelling

Creating the Italian Digital Platform for Disaster Mitigation
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Actions
Creating the Italian Digital Platform for Disaster Mitigation

Climate 
action Rainfall

Temperature
Wind

Solar radiation

Field and Laboratory measurements

Remote sensing
monitoring Risk reduction – 

Early warning systems

Alar
m

Volcanic eruptions – Wave monitoring

Wildfires and Heat waves – Remote sensing monitoring

Snow alvalanches – Wave monitoring

HPC  High-performance computing
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Harmonize & Digitalize Data
Unify data into an integrated system

Build a Shared Digital Ecosystem
Accessible to institutions and industry

Advance Predictive Modeling
Develop multi-hazard simulations powered by HPC, AI & Big Data

Enable Evidence-Based Decisions
to guide prevention, planning & response

Actions / Mission
Creating the Italian Digital Platform for Disaster Mitigation
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From Data to Diagnosis
Building Italy’s Digital Twin for Risk Prediction and Mitigation

• Dynamic Digital Twins: Continuously evolving models of 
Italy’s environment

• Leveraging HPC, AI & Big Data to predict, simulate, and 
mitigate hazard risks



ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum ComputingICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing

From Data to Diagnosis
Building Italy’s Digital Twin for Risk Prediction and Mitigation

• Dynamic Digital Twins: Continuously evolving models of 
Italy’s environment

• Leveraging HPC, AI & Big Data to predict, simulate, and 
mitigate hazard risks
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Products
Digital twin of a landslide-affected hillslope
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Products
Numerical modelling for the prediction of the displacement fields

Finite Elements method
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Velocità media di spostamento verticale
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Down Up

Caldera dei Campi Flegrei: rilievo radar satellitare degli spostamenti mediante dati COSMO-SkyMed 
(2011-2025)
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Down Up

Jan 2019 – Jul 2025

Anomalia (deficit) dello spostamento verticale

Caldera dei Campi Flegrei: rilievo radar satellitare degli spostamenti mediante dati COSMO-SkyMed 
(2011-2025)
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(source: https://www.youtube.com/watch?v=xwrZmmUkFvY&t=1s) 
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 a) Bare Frame b) Retrofit with cast-in-situ wall c) Retrofit with post-tensioned/rocking wall 
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Grazie per il vostro lavoro.

https://www.supercomputing-icsc.it/

https://www.supercomputing-icsc.it/
https://www.supercomputing-icsc.it/
https://www.supercomputing-icsc.it/
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