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What’s a Digital Twin?
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Ø continuous simulation & observation
Ø performance monitoring & prediction
Ø technical user interaction
Ø scientific theory and adaptation scenario testing
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Digital twins in the system earth context 
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Example Russian heat wave 2010
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Observations + Simulation models =    Information based… … Decision making



October 29, 2014 Funded by the 
European Union

Why: cost - benefit
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We need DestinE information 
systems

For informed decision making and 
scenario evaluation

https://manifestclimate.com/blog/climate-change-comparable-covid/
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High resolution simulation is essential but why?
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Courtesy Bjorn Stevens

resolved

parameterised
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Can we cut any corners?

7

Courtesy Bjorn Stevens
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Bridging gaps from global to local scales
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Metre-scale observations, e.g. IoT, social 
movement and urban planning data, etc.

WMO Research Demonstration Project 
“Paris Olympic Games 2024“
http://www.umr-cnrm.fr/RDP_Paris2024/

Buildings typology: Paris and inner suburbs.

simulated observed

Destination Earth: Produce information on precisely those 
scales where the impact of climate change is measured and observed
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From observations to decision making
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Sectors of socio-economic impacts
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Interfaces for the Digital twin Engine
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Data consumption scenarios
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Initial ideas about how to manage the dataflow

12EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Infrastructure
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Destination Earth (DestinE) - ECMWF's role
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Infrastructure

User 
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• Extremes & 

Climate change
• Extreme-scale software 
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The DestinE Digital Twin Engine (DTE): 
• common system approach to a unified orchestration of 

Earth-system simulations requiring large-scale HPC 
resources and the fusion of observations with models

Weather-induced and Geophysical Extremes Digital Twin:
• capabilities and services for the assessment and 

prediction of environmental extremes

Climate Change Adaptation Digital Twin: 
• capabilities and services in support of climate change 

adaptation policies and mitigation scenario testing

Phase 1 (2021-2024): Delivery of 1st digital twin generation; demonstration of new capabilities at scale
Phase 2+ (2024-): Extend to new applications; fully integrate components; widen DTE scope
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Use cases
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(on-demand)
• Selected impact model integration and demonstration

Extremes Digital Twin (continuous)
• Selected impact model integration and demonstration

ECMWF,
as part of Digital Twin

Procured (june 2022)
as part of Extremes Digital Twin:

(continuous & on-demand)
• Selected impact model integration and demonstration

Use-case demonstration
• Novel workflow/model/data development
• Demonstration with existing service output
• Demonstration with Digital Twin output 

Procured (July 2022)
separately:

Procured (june 2022)
as part of Climate Digital Twin:
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