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o HAHREILENBRREZEST-IFD
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.......................... ’ o HKFKRIFIFIRTHHM?
" Extreme-scale capabilities * CO,&FECO,MEEHAFNZ. ESHAEHET
' BELER T 2DL T REH

Data

assimilation
& fusion .
- VSR D R BRI R R Y — LIS,

impact sectors

Earth-system

models
Impact
models

; Digital Twins

|G

Quality and
uncertainty
tracing

Economics

& Insurance
Hydrology Hydrology
& water &water
Food & Lt W

Transport

& tourism

1]
1]

1]

L)

1]

1]

1]

1]

'

- Physical

' systems

1]

e i
& Cloud

L
]
)
E & loT + Artifical
: s 'Intelligence
: ?::a & it Smart ' Methods
analytics
; cognitive netwo:ks & '
' computing services
' Digital continuum ;

-------------------------

* WCRP®) “Digital Earths” EIZEEE (XELNRIMERAT-ANRESES, Bauer, Stevens, Hazeleger (2021, NCC)
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A digital twin of Earth for the green transition BEHRICE DV BERREZTIOHDHDLEILGN
For its green transition, the EU plans to fund the development of digital twins of Earth. For these twins to be more 7“& L/—Cs T_jyl:-?atx—c‘%s *EEE% E.I-ﬁléfd:
o e e e e M DF —SAN—ABBBEDOTT , EUlE, BB

peter Bover Biorn Stevers apd Wilco Hazeleger IR AT LY R—LT 516D 2 DD EHIR

BT avEEELEL-, b GreenDatadAll&

Destination Earth Cdh 4%, GreenDatadAlll . HhIEZE

BlEHRZHRR. B, FHITS=HORRMDTT

O—F%FAFETHELDTHY. Destination Earthl,

iRl e G RE IR I 502 IREL LA

RIDFEFER., FRTH-ODERELHEKE

TIL. THOEITOIYAY 1% EETHEER

&L TULVET , Destination EarthlE. FTLLNVT 4

ILA—Oy/RTOT S ALIZAST, 20214F(ZFIAS

NHEFETHY. BIniKIZEED TR ERIEE

BADEIGICEMT S, BEEOSLRVIDTY

FIVIAF2023F [CHENFIRESNDSTFETY

he European Union (EU) intends to
Tbecome climate neutral by 2050, and

the set of policies designed to bring
about this green transition — the European
Green Deal — was announced in December
2019 (ref. '). Accompanied by €1 trillion of
planned investment, Green Deal policies aim
to help the world’s second-largest economy
sustainably produce energy, develop
carbon-neutral fuels and advance circular
products in energy-intensive industrial
sectors with zero waste and zero pollution.

A Key element of the Green Deal Is its

dependence on the ‘digital transformation’
— an openly accessible and interoperable
European dataspace as a central hub
for informed decision making. The EU
identified two landmark actions to support
the necessary information systems:
GreenData4All* and Destination Earth®,
‘Whereas GreenData4All will develop the
European approach to discover, manage and
exploit geospatial information, Destination
Earth aims to construct highly accurate
models, or ‘digital twins, of the Earth to
monitor and predict environmental change
and human impact in support of sustainable
development. Aligned with the new Digital
Europe funding programme’, Destination
Earth is expected to start in 2021, and the first,
high-priority digital twins serving extremes
prediction and climate change adaptation will ~ JCredit: Map of Layerace / Freepik

start production in 2023 (ref.”). 1 14

Bauer, Stevens, Hazeleger (2021, NCC)




@ DestinE, Green Deal & Digital Europe

Climate Aim and goals
ch s .
- Key initiative, announced in:

/ Develop a very high precision digital
model of the Earth (Digital Twin) of

-AEuropean Green Deal (2019) the Earth to monitor and simulate
natural and human activity and to

develop and test scenarios for

* more sustainable development and
achievement of the EU green deal
objectives

A European strategy for data (2020) * saving lives

+ avoiding large economic downturns

« support EU policy-making and
implementation

* reinforce Europe’s industrial and
Shaping Europe's digital future (2020) technological capabilities in
advanced computing, simulation,
modelling, predictive data analytics
and Artificial intelligence (Al)

€7.6 billion Digital Europe Programme 2021-2027:
Supercomputers, Artificial intelligence, Cybersecurity and

trust., [.)igita.l skills, I?igital transf.o.rmation of public m Egmeg;onl GOQEQEQ% s ECMWEF
administration and interoperability
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> 4 ;B9 D5l : Copernicus Climate
o Change Service (C3S)

Climate Datastore:

« BRREGNFOT—AR1—H—%8
EL, E—SN=TS5vrtT+r—LA
iR

. HEERLES

o IR—FILHPA-DIHPET—A

MR, A O—RH[EE.

\
p
- [ [ [ W e [
) e i & : y — ' — ' — 3 ‘___-0 External Information ' —
\ I v DS Administrator End User Data Supplier = Systems Evaluation & Quality Control
w
Catal
: — e e
N
NFORMATIOZ . WEB PORTAL o)
Kiloby =
— t Tools/Workfloy E
¥
i
E 1$ B’] f‘ T_\\ 9 TOOLBOX INFRASTRUCTURE Q
= A — .
Z~ d‘ - g
m

* https://cds.climate.copernicus.eu/c
dsapp#t!/search?type=dataset

o BIE-KET—FOCMIP6HEHT
T—ARLED-2ET 528

o ERMmEIT, EREUEDRT—IL
DT—RARYSER ?

Tools/Workflow Applications
Inventory inventory

SYAI1ddNS
vivg
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7 B9 DI : Digital Earths
(WCRP Lighthouse Activities)

* Operational model
diagnostics framework

* Model exposure to full
Earth observing system

* Substrate for high-resolution, coupled
developments

* Inter-model comparison

testbed/benchmarks

Global ultra
assimilation for high-resolution
climate models modelling

WCRP Lighthouse Activities

« ARTHFITOBEFEESIEDX &

BHIENAEWESIZRZS, Regional Digital Earths
* Global-regional system Inter-operable software for
sar=A s co-design computing & data
o IR, EF 0 DEBMNET? * Translation from physics *  Access to infrastructure &

to impact sectors skills resources

e DestinEWCRPZE O
* https://www.wcrp-climate.org/images/documents/jsc/JSC41B/Presentations/6 WCRP LH DigitalEarths 02122020.pdf



https://www.wcrp-climate.org/images/documents/jsc/JSC41B/Presentations/6_WCRP_LH_DigitalEarths_02122020.pdf

oﬁ T—3RE M AT LDIAS
(Data Integration and Analysis System)

GEOSS/AWCI
SREBUZOME  SREDEG KHRE -
NE-ei “myOsroh  (BE)  (REER) iy R
DIAS/CEOS
o ; K-S :
s-8 DIAS-P \ 4 ASIAN Monsoon Year
=SSN HEFRTOST O S\
WRIARTOS T O b EmERIOS o b
\—// ‘ ICTHPTR i

EAHFHIR MRBEREI=1=7+ SHWHFIR (

BERY hDO—2

KB LIRERIZ T — IR —REHEL=AN# A& Y 1/ \—2ZE
s SBEEEFRTOC IO T—FEREEEERIUATLAOBAR/—RFELTHEEE
o 2021FELYIAMSTECHHE=EAH Y

https://diasjp.net/about/system/
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TouGoU DIAS entering a new phase

* From April, 2021,
JAMSTEC is the

administrative entity for
DIAS.

Steering committee

* More emphasis on (External experts etc.)

climate science
e Room for new activities

e 10-year subsidy from
M EXT Administration

* Aiming to be operational useofcimate data

* May not be suitable fora  cimate science
permanent archive ®

* Potential to be a long-
lasting activity of
JAMSTEC

JAMSTEC |

MEXT (Funding Agency)

Other partners

Waseda U.

y A

Kitami Tech.

Monitor
operational status
& exchange views

Mitigation of
natural hazards

Solution for social
problems

Construction of
digital
infrastructure
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DIAS: cyberspace for knowledge creation

N environme

ntal sciences

DIA

Data & Apps

Image Archive of
3.11 Tsunami
Disasters and
Recoveries

i AMeNOW!

____ [
e Vi ¥

Data Intogration and Analysis System Program

ST

B CMIPS Data =
Analysis System

= I
Ve

rkimom - Wildlife _l

[ Monitoring

=)

Home About

¥
R

o

il

Hax ©0*8rg:

Themes Results News

e ime Data & Apps

® o
0
o

DIAS/CEOS Water
Portal

DIAS User Guide

XRAIN Realtime
Precipitation Data

N

o

Dataset Search
and Discovery

v

: AANMAM :

L Global =
Environmental
Data Analysis
Support

i

DIAS Data
Download System

“search!

o] .
aeq
L) &
R ]
i =
&3

qEe2

L Seiyou Status

River Telemetry
Data Archive
System

GCM20 Download
System

Auadt

&
B 3D Data
Visualization
Analysis Tool

i

Touch and Catch

X

Baw ©0*8reg:

https://diasjp.net/en/apps search/

DIAS accommodates diversified types of environmental data,

not necessarily climate-centric.
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