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3rd ECMWF – ESA WORKSHOP 
MACHINE LEARNING FOR EARTH OBSERVATION AND PREDICTION 

14-17 November 2022 at ECMWF (Reading, UK)

# THEMATIC AREAS:
(1) ML for Earth Observations
(2) Hybrid Data Assimilation - ML and ML at the edge
(3) ML for Model emulation and Model discovery 
(4) ML for user-oriented Earth Science applications

# DAY 1-3

✓ Keynotes + 10 oral sessions + 2 poster sessions
✓ 43 Oral Presentations from experts across 4 TA
✓ 40 posters
AIM: hear the recent progress and research directions in ML4ESOP

# DAY 4 

✓ reverse the order and listen to the participants across TA working groups. 
AIM: hear your view/opinion and discuss the advantages and limitations of ML 
in comparison with more traditional methods and outline future directions.

WELCOME



ESA UNCLASSIFIED - For Official UseESA UNCLASSIFIED - For Official Use Rochelle Schneider | 2022 | Slide  3

Listen and report

Why working groups?

2021, 2nd ML4ESOP edition
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ML4ESOP → AI4DTE4…
• Weather-Induced and Geophysical Extremes
• Climate Change Adaptation

DTE = Digital Twin of the Earth

Source: Source:

Toward

DATA ACQUISITION DATA ASSIMILATION MODEL SIMULATION DIGITAL TWINS
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ML4ESOP
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Health

EO

Socio-economic 
(census)

Population

AI
Artificial Intelligence

Climate

Quantifying health-risk with EO data and AI 
(application to Dengue)

Multi-Award Winning Project

2 - Best of UNICEF Research

showcase the most 
rigorous, innovative and 
impactful research 
produced by UNICEF 
offices worldwide

1 – UNESCO – IRCAI

3 – Wellcome Trust support

GLOBAL 
TOP 100
AI solutions 
for SDGs

Wellcome trust is an 
independent charitable foundation

“This project is a perfect example of collaboration
between a humanitarian organisation and a 

research entity to support the UN SDGs.”

Dohyung Kim - Data Scientist at the UNICEF 
Office of Global Innovation. 
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Satellite onboard AI  
Φ-lab: Gabriele Meoni

Onboard END2END processingBasic processing model

• Avoid some pre-processing parts and infer directly on L1 
image (saving time and energy consumption)

• For example: detection of warm events (volcanic/fire) on raw 
data with DNN.

• Fast, safe and scalable solution

Volcanic eruption

Cognitive Cloud Computing in Space

Source: Letter to DG on 
Cognitive Computing in 
Space, from 10 
European New Space 
Companies
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DEADLINE: 10th JANUARY 2023

ESSI1.5 AI applications for Digital Twins in Earth Science

Convener: Rochelle Schneider (ESA)
Co-conveners: Bertrand Le Saux (ESA), Matthew Chantry (ECMWF), Mariana Clare (ECMWF)

A digital twin of the Earth (DTE) is an interactive, dynamic digital replica of our planet which combines observations with simulations from physical models. It aims to replicate the
Earth's complex ecosystem, allowing us to estimate our planet’s response to changes under both the current climate state and future climate projections. These digital simulations
create a system capable of performing what-if scenarios before they occur, which is crucial for natural hazard mitigation and adaptation plans (e.g., floods, heatwaves, wildfires,
droughts, etc).
The benefits of AI applications are seen across all DTE domains, including but not limited to: (i) accelerating High-Performance Computing (HPC), (ii) acting as full or partial surrogates
to Earth System models, (iii) optimising data streams (i.e., quality control, compression, AI-ready dataset creation), (iv) emulating missing variables and unresolved physical processes,
and (v) correcting or quantifying model imperfections (i.e., error estimation and bias correction).

This session aims to provide a venue to demonstrate where and how AI tools have been a 
key aspect for the success within the DTE workflow including, but not restricted to:

• HPC acceleration for DTE architectures;

• Computer infrastructure to move virtual data from DTE repositories to service platforms;

• Surrogate models for missing observations and unresolved physical processes;

• Hybrid AI / physics based modelling;

• Extreme value predictions;

• Explainable AI for DTE;

• Uncertainty quantification and representation;

• Reasoning and AI for Causality discovery;

• Post-processing (event detection and downscaling/super-resolution).
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DEADLINE: 10th JANUARY 2023

ESSI2.10 First steps towards Destination Earth

Convener: Claudia Vitolo (ESA)
Co-conveners: Joern Hoffmann (ECMWF), Danaele Puechmaille (EUMETSAT)

Destination Earth (DestinE) is an ambitious initiative of the European Union aiming to develop – on a global scale - a
highly accurate digital model of the Earth that will help understand and simulate the evolution in the state of our planet,
better predict impact on human system processes, ecosystem processes and their interaction.

DestinE will exploit state-of-the-art technologies, including high-performance computing, high-resolution Earth system
models and novel approaches in analytics, including artificial intelligence, and offer unprecedented interactivity with the
system for users.

A number of tangible outcomes are expected from these developments: Earth system simulations will become more
skillful, the intensity and magnitude of natural disasters will be predicted more reliably, decision makers will have tools to
tackle more efficiently the effect of climate change and much more.

Work is currently ongoing by the three implementing agencies (ESA, EUMETSAT, ECMWF) to develop the three
components of the DestinE system: the Core Service Platform, the Data Lake and the Digital Twin Engine. This session
aims at presenting progress towards the implementation of the DestinE system. It will also highlight opportunities to
contribute to this challenging and ambitious endeavor and co-evolve the system together.
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Φ-lab is hiring!

Φ-lab also have visiting schemes, hosting PhD students, 
postdocs, and industry-fellows from a period of weeks to 
months.

Full video about Φ-lab
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LET'S GET 
STARTED


