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Our domain - Earth System Science M NFDIEarth

= Earth System Science (ESS)

Geosphere, Atmosphere, Biosphere, Hydrosphere, Cryosphere, and Anthroposphere

= Research from Local Processes to Global Challenges % %

e.g. climate change, environmental pollution, land-use change,

7\%74
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natural hazards, scarcity of raw materials, water scarcity / v@ )b B-(' 2
) 2 ‘ Sk

= Observing, measuring, modelling, L e
analyzing, predicting the Earth System

= |n international and interdisciplinary settings /g p Y
v
= Spatio-Temporal Data as common reference - -

Open FAIR Data, Tools and Data Science Methods to enable new level of synthesis



What we have

= Digital experience and positive
attitude to Openness, FAIRness and
Collaborative Development

= Data from different sources, growing
openness

= Established repositories
PIDs, curation,

= Several standards for interoperability
Metadata, Data Schemas, APIs, Spatio-temporal
reference systems, Vocabularies/Ontologies

= Demanding models and big data
applications - too big for local
processing

DKRZ long term archive

The German Climate Computing Center (DKRZ: Deutsches
Klimarechenzentrum GmbH) provides a Long Term Archiving

Service for large research data sets which are relevant for

climate or Earth system research. This service includes TRUSV
archiving and retrieval capability of data for time periods of 10

years or longer. The long-term archive (LTA) of DKRZ is

certified according to the criteria of the Core Trust Seal (CTS)

and is, as World Data Centre for Climate (WDCC), accredited as regular
member of the World Data System.

Services

obm
News & 0.:.0 Data access

DOI assigned to ESA- Regarding the FAIR principles all
metadata is openly accessible. The data

SICCI_SHIPBASED_SEAICE  download is free for registered user.
OBS Please register here.

doi:10.26050/WDCC/ESACCIPSMVSBSIO

Th hical web interface of th
has been assigned to experiment ESA- COLLIE TR LA e

CCI_Phase2_Standardized_Manual_Visua
|_Ship-Based_SealceObservations_v01
2019-11-06

DKRZ long-term data archive offers a
wide variety of search options based on
the stored metadata. These allow a quick
discovery of the data desired, sorted by

Y NFDIsEarth
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0’:‘0 Data archiving

The DKRZ provides two different tiers of
long-term archiving:

LTA WDCC is the long-term archiving
service in the WDCC. This service is
available for DKRZ HPC project data as
well as data from external sources
Conditions for this need are to be
negotiated. The full set of metadata
facilitates the interdisciplinary reuse.

&0 Data publication
&

The DKRZ offers a DataCite data
publication service for WDCC long-term
archived data.

The data publication process is similar to
the publication of an article in a scientific
journal. Data, published with a DOI at
WDCC has to meet certain quality
requirements. The permanent access to

data is granted by the assigned unique

project, topics, temporal and spatial persistent identifier DOI - data and

https://cera-www.dkrz.de/

Notloggedin © )
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SEARCH SUBMIT  ABOUT  CONTACT

Citation: Petschick, Rainer; Kuhn, Gerhard; Gingele, Franz (1996): Grain size distribution of ¥ g
surface sedlments of the South Atlantic. PANGAEA, € https://doi.org/10.1594 Map  Satellite
ANG S
1t to: Petschick, R et al. (1996): Clay mineral distribution in surface
sedlmems of the South Atlantic: sources, transport, and relation [0 oceanography
Marine Geology, 130(3-4), 203-229, 4 )s://doi 0.1016/0025-3227(95)00148
'l Always quote citation above when using data! You can download the citation in several formats below.
 is citation | BaTex citation | 4 Copy citation Jlf & Facebook | & witter Ji show Map | Google Earth]
Niap data 02020 Fnage _— it
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Our Issues MR: NFDIsEarth

= Large, diverse number of data services (> 100) re3data
and activities related to ESS...only a few sustainable o s oA

= Different data qualities: dimensions, semantics, scale,
coverage, temporal and spatial resolutions, sizes, repeatability,

e
provenances, curation levels,...
= Different data cultures within sub-disciplines and n
organizations...RDM experts and novices...need for recognition
* Incomplete support along the data lifecycle

= Lack of support (platforms, tools) for joint and collaborative
interpretation of heterogeneous and decentralized data



Our Challenges to stimulate a Cultural Change MRS NFDIsEarth

= One Community approach to
Openness and FAIRness in Earth System Science

» Offering a OneStop for ESS RDM and User Support o8 A
integrated in NFDI and international infrastructures

= |nnovative Platforms for data integration
and collaborative data analysis

= Qualification for people, data, tools and services %
as a basis for sustainability



Who we are MR NFDIsEarth

= More than 50 German partners from:

1 Gocsthacht

Universities

Research Organisations | C.W —
Helmholtz, Leibniz, Max Planck Society

Infrastructure Providers

Research Infrastructures, Repositories,
High Performance Computing Centers, +# B
Libraries oy

Governmental Institutions

Scientific Associations

= Established 2018 as an
Open Consortium and
the Earth System Science (ESS) branch
in the German Research Data Infrastructure (NFDI)

https://www.nfdidearth.de/ 6




NFDI4Earth - Strategy & 2021-26 M. NFDI4Earth

NFDI4Earth2Participate Coordination .

M1 1 Earth System Science Pilots * H Godde Ceo.X Communlty Engagement
M1.2: Incubator Lab hech

M1.3: Education and Training Materials and Services * M. Manecha

M1.4: NFDI4Earth Academy M. Sester

A. Wytzisk-Arens * iloti I
ytzisk-Arens Piloting Innovations

NFDI4Earth2Facilitate Coordination N
M2.1: OneStop4All P. Braesicke AT |
MZ.Z: USer Support * H H Max Planck Institute = H
M2.3: Governmental Data * M. Reichstein "z, & i User Perspective
M2.4: Data in Long-Term Storage * H. Thiemann =z
M2.5: Advancing Tools o
NFDI4Earth2Interoperate Coordination o Infrastructure Perspective
M3.1: Synthesis of a Sustainable NFDI4Earth Qrchitecture * R. Bertelmann S T
mg% ﬁggﬁlrregr;n?;aor;gaids for FAIR ESS Data S Frickenhaus @Mg z

2 | : - H. Marschall Sl :
M3.4: International Networking & Embedding < Wesche enceenots E NEDI & International

Integration
NFDI4Earth2Coordinate Coordination
M4.1: Coordination, Collaborative and Sustainable £ TechNscE
Governance of NFDI4Earth * L. Bernard D

M4.2: Towards a Cultural Change in W. Nagel

Community Support

ESS Research Data Management *
M4.3: Central Support Services for the federated NFDI4Earth *



NFDI4Earth - Approach

Earth System Sciences
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MR NFDI4Earth



Coherent User Support MRS NFDI4Earth
= OneStop for (ESS) Open and FAIR Research Data

Management and access to the NFDI4Earth partners’ n
offerings (1st level support)

= User Support Network (USN) as distributed ESS RDM help :
desks (individual 2" and 31 level support e.g. on curation, archiving, =]

tools, links to education measures, etc.)

,,"T,'i‘\,;;;% W .- Open Educational Resource for
modular NFDI4Earth-ready courses

= Develop curricula and courses for
profiles as Earth System Data Scientists
and Research Data Curators/Stewards




Engage with community and foster innovation MRS NFDIsEarth

= ESS Pilots - doing Open and FAIR ESS RDM

1 one year termed implementation projects from open calls

reflect a variety of use cases and complexities and
the different FDM maturity levels in the ESS community.

~ crosslink with different TAs and support the agile development of new tools

= Incubators - exploring new ES data science methods
/7 Small, short termed innovation projects from 3 open calls, beginning 2023

= Interest Groups (I1Gs) - developing common topics
group around technical or community topics, first groups establish

= Academy - linking in next generation researchers
also stimulate research cooperations across NFDIs
starts with one site and grows in increments



Engage with community and foster innovation B NFDIsEarth

Guidelines - Pilot
ﬁNFDhEarth -~ « -] How to apply for a NFDI4Earth Pilot?

s u c c e s s I u I c a I I I o | The aim of the Earth System Science Pilots in the NFDI4Earth is to contribute to a broad, sustainable, and innovative development of the consortium.

Pilots serve, for instance, for requirements engineering in the different task areas. The extent of a pilot should not exceed 1 person-year.

[ ] N FD l 4Ea rth PI |Ot * Proposals for pilots will be evaluated in an open review process. Both the proposals and the anonymous reviews will be made accessible. By
submitting a proposal, you as Pl agree to an open access evaluation of the proposal.
o Criteria for the evaluation of the pilots will be in equal parts (scored on a 5 points scale for each criterion):

The development of the NFDI4Earth is driven by the researchers’ needs and requ

principles. NFDI4Earth uses Earth System Science Pilots

engage the commiley - Quality and Innovation (relevance beyond state-of-the-art)
manifest the researchers P
NFDI4Earth

ve new NFDI4Earth proposal. Pilots do typically run for one year and are

s a

d are the community’s contribution to an agil

- y existing technologles)
Potential for engaging a broad user community (also potential for linking scientific users and information infrastructures)
Potential for integration into the NFDI4Earth (relevance to the NFDI4Earth as whole e.g. in terms of contributing to a measure like education,

= Received 38 applications for a Tovoat Cairerag 2000). ] PR AR e G
short notice call in June 2020
spanning over different sub-
domains and RDM and data
science aspects

tends to start in running up to 15 Pilots, which are collect

oma
part of

o Itis important to note that the selected set of pilots must represent a broad range of disciplines within the Earth System Sciences. Hence, pilots
may be selected that score a bit lower than others on the criteria mentioned above in order to cover a wider range of disciplines and interrelations.

* Submissions should follow the template below - text must contain proper references and links where appropriate,

* Pilots must be described as short as possible and not exceed 4 pages. However, we will not exclude anyone who does not exactly respect the
constraints. But precise wording is what counts.

Note: If the submitted pilot proposal is successful, the applicant agrees

that the Pis parent institution will be named as participant (with the Pl as representative) of the NFDI4Earth
« that a letter of commitment is provided in due time (due to DFG regulations the letter has to be signed by your institution),
o that the person submitting the pilot will support the proposal writing process as it will be requested by the NFDI4Earth editorial team

Also note: The submission is subject to a review process and does not guarantee any funding!

Download Templates

If you are interested to apply for a pilot and have any questions please send an e

= 14 pilots selected in a transparent,
criteria-based review process to
start 1/2022 Phase : 3 : . s

o—uae into other TAs

H E
Methods cluster 1
H B =

H B B
Methods cluster 2
|

= Plan for three more open calls in
2022-2024

° . @ e 0
= See examples of ESS Pilots in — T
O—.--._-.--.----.-_.-_-...-_-----------------...-__-_---

later sessions ! e R e———

o __________________’__ ________________' ’tﬁ .

Methods cluster 3

Methods cluster 4

mmm

Pilots already selected
Pilots to be selected

2023 2024

>
2022
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https://www.nfdi4earth.de/participate/get-involved-by-pilots

Interoperability and Integration M NFDI4Earth

= Sustainable Architecture to interoperable combine and
link services of NFDI4Earth partners

|dentify (core) components and services
Define a set of Common Standards for FAIR ESS RDM
Continuously contribute to / align with NFDI

= Establish NFDI4Earth Knowledge Hub (on services,

standards, ontologies/vocabularies, etc.) as a common
backbone

= Develop NFDI4Earth Label as key driver and indicator for
interoperability of services

/j = Establish self-evaluation process for ESS RDM service
offerings (building on RISE, EOSC/FAIR Metrics)

12



Contributing to the NFDI Process,

. . . . G
national and international embedding M2 NFDIsEarth

= Collaborative Development of NFDI Commons
Knowledge hub on geo-spatio-temporal data/services Befihin/Leipzig

Facilitate cross-disciplinary FAIR data sharing and Declaratlon
integration (via pilots and the academy)

Link with governmental agencies (GDI-DE, BGR, BKG, \ /
DWD,...) and other national stakeholders in the 4Earth ‘/<&<\\
)

ressort
forschung ‘ de

context

links HPC centres to envision scientific computing S -

cloud {96
(Lopernicus

= International Embedding

S & %
@ s~ ECMWF
iy et

Ensure international visibility & interoperability i EPOS

of NFDI4Earth oy
. /& WMO

Have one voice for ESS related RDM ., uee g voo

Support novel avenues for ESS related RDM RDAES @U AGU

in international initiatives RESEARCH DATA ALLANCE .



NFDI4Earth Partners Involvement M NFDIsEarth

= 58 Partners contribute and
already actively engage

T
r'd

e @2 B = Join the NFDI Verein and form

p UNIVERSITAT

FRANKEURT AM MAIN

) JALOBS
UNIVRISITY
’ : he NFDI4Earth branch
SENCKENBERG wat samm
world of hiadiversiy )
S o
* ocun £ BN 2 il
pliec s

* Designed as a an open
consortium !

= Calls for pilots and incubators

to attract and involve new
participants

to better adapt to changing
requirements

14



NFDI4Earth - Governance

Consortia Assembly

NFDI4Earth

support

Scientific Consortia

is Member

NFDI4Earth Steering Group { [

12 Co-Spokespersons

! NFDI4Earth Coordination Office

O
[+

1 Managing Director and
Functional Staff

vsupport

nominate

’ NFDI4Earth Advisory Board
O O 0 O O

1 Speaker and
@ 8 Members

D

advise Anominate

NFDI4Earth Plenary

Applicant
Co-Applicants

Participants

Pilots &
Interest Groups

) coEEE

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
) [ﬁ} ﬁ} [ﬁ[ﬁ} [ﬁl [ﬁ} 6 elected Members
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

MR NFDIsEarth

Key Task Area Interactions

Internatfonal Embedding

MFDI Cammons
ROM & Analysis
Requirements, Architectures, Technical
Data & Tools =1 stancards & Faciliies
— Pree —_—
ROM Support Infrastructure
o Requirements o
), &
Co-develop Central Co-develop g o-develo| ed
NRDIACarth & é:ﬁﬁgﬁ OneStopdAll =)
Commitments ), TETICES g
G &

Success Measures

NFDI4Earth Objective ‘Measure of Success
= Start of the NFDI4Earth project
= Regular, well-attended plenaries
= Good response on call for Pilots, Incubators and
Active and continuously committed ESS e hics

stakeholders form the NFDI4Earth
community and develop FAIR and Open
RDM capacities in the German ESS in a
community driven process.

= Active Interest Groups (developing white papers,
communications, refated project ideas, etc.)
o YOUN raeasrmhars ara ~ast af NERIAEarth

15



Towards sustainability and long term operation...

= Proceed as one national ESS Community Effort

Link into related initiatives and measures by the Helmholtz Association,
the Leibniz Association, and the Max Planck Society
(esp. Helmholtz Research Field Earth and Environment DataHub)

Network ESS Stakeholders
(NFDI4Earth EduHub Network, Academy Sites, etc.)
= NFDI4Earth FAIRness and Openness Commitment

Engage all ESS stakeholders (researchers, societies, infrastructures,
publishers,...)

Foster incentives for Open and FAIR RDM in ESS

MR NFDIsEarth

-

~~~~~~~~~~~~~~
AT

= Become integral part of NFDI, EOSC and international infrastructures

= Develop common long term operation model for services and
support structures



Thank You ! MR NFDLEarth

NFDIsEarth -

involved
NFDI Consortium Earth System Sciences

-

https://www.nfdi4earth.de/

17


https://www.nfdi4earth.de/

