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Sentinel-2 image KappaMask (Al) Sen2cor (rule based)

Water misclassified
as cloud shadow

-
-

Small fragmented
clouds undetected

Legend:
Yellow — cloud

- ( I\ P P I\ - Green — cloud sha6dow
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Earth Observation and Artificial Intelligence for @esa
Automatic Arctic Sea Ice Chartingandreas stokhoim, Andrzej Kucik,

. ’ s Automatic technique in development
Nicolas Longépé — .
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e Map sea ice automatically from satellite imagery DTU

for use in operational maritime navigation e Technical University of Denmark e e

ESA UNCLASSIFIED - *~ &~ "= ° 5 = 3 T
] L] .
e Investigate approaches to overcome ambiguous _° 2anish Meteorological Institute <

m= = B0 == SAR signatures 1 2R s K1 = = im [¥] » THE EUROPEAN SPACE AGENCY




o UNSUPERVISED LEARNING i\&\gesa
FDOL ‘

o fdleurope.org

EARTH

) 0021 | OBSERVATION

'BOOTCAMP . .
WORLD FOQDR. Sentinel-2 Embeddlngs

EMBEDDINGS

FDL 2021 FARTH SCIENCE
W= D FOD ) EM=FEDINGS

_l U“C-l !
-

-Sa /FD Es Google Cloud €Anvipia - scane (pBnet e Y ARBUS extAPULT i

Ruil Ramos-Pellin Jul g Gellfricdsen 6
ohma e [

S e ONIN O IEEDOSE w9 European Space Agency


http://fdleurope.org

F.‘DL’” PREDICTION EMULATOR ~ { =@Sa

- EUROPE

§ 2020
BOOTCAMP

Observed Radiances

GCM
Model Emulator

FDL EUROPE 2020 CIGITAL TWIN EARTH FOL EUROPE 2020 D/GITAL TWIN EARTH

| FOL TIMELINE

! BOOTCAMP
| WEEK 0 15- 19 JUN

Atmospher
State
Forecast

EXPLORATION
WEEK 1 22 - 26 JUN

| DEVELOPMENT
| WEEK 2 29 JUN -3 UL

RESEARCHERS TIMEZONE | DEVELOPMENT

| WEEK 3 6-10JUL
Valentina Zantedeschi CEST |
Catherine Tong BST | CALIBRATION

| WEEK &13-17JUL
Christian Schroeder de Witt BST '

Daniele De Martini BST | IMPROVEMENT
WEEK § 20 - 24 JUL

' IMPROVEMENT
| WEEK é 27 - 31 JUL
|

FACULTY
WRITE UP
Matt Chantry P BST | WEEK 7 3-7AUG
Piotr Bilinski BST |
- - IGITAL SHOWCASE
Duncan Watson-Parris BST | attl( L.S 00 14 AUG

Freddie Kalaitzis

fdleurope.org

@WVIDIA - SCAN® Googhe (s TBM  AIRBUS
et WW gl o, EOSa

ESA UNCLASSIFIED - For Official Use 7

— Il b c= ™ = I W = 1] —m == = 011 " == e mm vl European Space Agency


http://fdleurope.org

Towards Hybrid Climate Models pipelines

Opinion piece

Can deep learning beat
numerical weather
prediction?

M. G. Schultz &, C. Betancourt, B. Gong, F. Kleinert
, M. Langguth, L. H. Leufen, A. Mozaffari and
S. Stadtler

Published: 15 February 2021
https://doi.org/10.1098/rsta.2020.0097
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Current NWP workflow

Hybrid NWP-ML/DL
workflow
(Work in progress)

(Operational)

Eesa

End-to-end DL workf{low

(Suggested)

meteorological observations (weather stations, radiosondes, satellites, ... )

s¢lection of observations
for data assimilation
and feature engineering

selection of observations
lor data assimilation

pre-processed data
3D-/4D- Var +

ensemble Kalman hilter +
Nudging

deep
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deep neural network or

hybrid NWP-DL model

gridded forecast lields

statistical downscaling
(MOS, GLM, ...)

deep neural networks
for statistical downscaling

end-user forecast products

selection of observations
and leature engineering

deep neural network:
direct mapping from
observations to specific
forecats products

comparison with independent ohservations,

calculauon of skill scores, ...
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Workshop Aims

ESOP still has many exciting challenges to overcome with the support of ML/DL techniques. This workshop aims to demonstrate
where and how this fusion between traditional ESOP techniques and new ML/DL methods reached a remarkable impact but also
identify the remaining issues to be further explored. Presenters will demonstrate their contributions to this challenge and expand the
discussion to provide a general overview of the subject. After the first three days covering the state-of-the-art, the working groups will
work in parallel to discuss the limitations of the current status and suggest how to advance, extracting more value from this powerful
fusion. The output of the workshop is in the form of working group reports, to be summarised in a technical memorandum or a paper.

Working Groups - Thematic areas

WG1 - Enhancing Satellite Observation with ML
Chairs: Begum Demir and Bertrand Le Saux

WG?2 - Hybrid Data Assimilation - ML Approaches
Chairs: Rossella Arcucci and Alan Geer

WG3 - Geophysical Forecasting with ML and Hybrid Models
Chairs: Claudia Vitolo and Peter Dueben

WG4 - ML for Post-Processing and Dissemination 9

Chairs: Rochelle Schneider and Massimo Bonavita
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Cognitive Cloud Computing In Space
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Source: Letter to DG on Cognitive Computing in
Space, from 10 European New Space Companies
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D-Orbit Wild Ride Mission, launched 30 June 2021

ION Platform with 6 cubesats, 20+Machine Learning Apps on SpaceCloud




System of Systems
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