o Y esa

S, -
s Al % Al for Good :

. Discove
'al i

Spatial Digital Twins and AL: & (¢
Racing into the Future

Tuesday, 7 June 2022
10:00 - 12:00 New York (EST)

Spatial Digital Twins and Al — Racing into the Future

Dr. Nicolaus HanowskKi
European Space Agency EOP-G
nicolaus.hanowski@esa.int

ESA UNCLASSIFIED — For ESA Official Use Only

= ] 4 == B I E E BN EEEBEDEPEDEE + B E B » THE EUROPEAN SPACE AGENCY

—_— s . =l



esa

ESA-DEVELOPED EARTH OBSERVATION MISSIONS

2010 2015
ERS-1 2020
ér u.tOp A ““m[::s 1‘3 MetOp-8 5 (';“"sa?m u Metp-C

ERS-2 Emnsat ‘W Sentinel-18 @ I . MTG-T1
Sentinel-1A 25 @, / Sentinel-28 ‘
& gﬁnhnel -38 Arctic Weather

GOCE ' #f T a . S &)@ “é % a.::an::mkh a‘c"!g:?;.é‘il \’nm

2025
CryoSat Proba-V Sentinel-3A
Sentinel-5P Continel-1¢ Sentinel-2C Sentinal-3C
g,:@ %g9 ﬂ mm-ss-m
Nﬂm ‘ == &’\@ O2M-A Sentinel-4A
en
ALTIUS s«mu m ez 16-51 ms 2
EarthCARE ..;»— M ¥z Gy L ;
\ C02M-B CO2M-C
Biomass
\ Sentinel-20 Sentinel-30 1 e Mhen
>3 L Sentinel-68 mista-a MR goseLa ;
FLEX
‘ ESP-MACCS . 1 e & 3
HydroGNSS (e} ® 0‘”‘“ »_,1—.@ Sentinel-48 .
@ PN &, (5T aom B MG sz
I
Harmony CHIME-B g o % Sentinel-58 : 2030
Met0p-56-A2
o © Sentinel-l O Sentinel-2 O Sentinel-3 © Sentinel-6 MetOp-
apf:,':','-n Continuation of Sentinel Next Generation Missions "f

Science - Copernicus

- ] 4+ == __ID ] £ = ] ] == 5 == "W i ™™ ] 32K + —_—— - > THE EUROPEAN SPACE AGENCY



What if ... Lesa

We create a comprehensive digital replica of Earth that ...
« simulates & observes the Earth-human interaction with high accuracy ...

* harnesses innovative extreme-scale computing, data handling and Al technologies ...
IS continuously updated with Earth Observation data and other data ...
* enables accurate Earth-system simulation and prediction capabillities ...
« provides detailed views of past, current and future physical changes ...

—> transforms data into information for decision & policy making.
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Digital Twin Earth Components and Output ~ {esa

- Cloud infrastructure

- HPC infrastructure

- Harmonised Data Lakes

- Earth simulation & observation centers
- Al & Software & Science competence centers
- European data networks

(" Simulation and Monitoring
past, present & future
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Digital Twin Earth Principles Eesa
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Lesa
The Commission ~ ECMWF

Destination Earth Initiative Structure

Q

Requirements, Policies
Commission & NeedS

L

ESA - ECMWF - EUMETSAT
Joint Implementation Architecture
Infrastructure and S/W Development Coord.
Integrator of European Industry
& Member State assets
Data Provision




Toward a potential ESA Digital Twin Earth (&esa

- 6 Activities have been launched addressing different aspects of

o
g-\ & the Earth system and dedicated sectorial application domains;

+ All activities aims at prototyping an “instance” of DTE that..:
- may capitalise on the outputs from the initial DestinE DTs:

Forest Hyd ro |ogy
VTT (FIN) CNR-IRPI (IT) e.g., dedicated additional user modules...

- or establish the basis for potential future DTs: e.g., future DTs
focused on specific aspects of the Earth system and/or
application sectors.
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An example: Digital Twin Antarctica esa

Subglacial network
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