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Letter of Intent - NFDI4Earth

1 Binding letter of intent as advance notification

This is a binding letter of intent as required as advance notification for a full proposal submis-
sion in 2020.

2 Formal details

2.1 Planned name of the consortium

NFDI Consortium Earth System Science / NFDI Konsortium Erdsystemforschung

2.2 Acronym of the planned consortium

NFDI4Earth

2.3 Applicant institution

. Technische Universitat Dresden, 01062 Dresden
Rector Prof. Dr. Ursula M. Staudinger
= Spokesperson
Prof. Dr. Lars Bernard, lars.bernard@tu-dresden.de
Faculty of Environmental Sciences
. Co-spokesperson
Prof. Dr. Wolfgang Nagel, wolfgang.nagel@tu-dresden.de, Center for Information Ser-
vices and High Performance Computing (ZIH)

2.4 Co-applicants

2.4.1 Co-Applicant institution AWI
= Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research (AWI),
Am Handelshafen 12, 27570 Bremerhaven
Director Prof. Dr. Antje Boetius
. Co-spokesperson
Prof. Dr. Stephan Frickenhaus, stephan.frickenhaus@awi.de, AWI Computing and Data

Centre

2.4.2 Co-Applicant institution DKRZ

= German Climate Computing Center, Bundesstraf3e 45a, 20146 Hamburg

Director Prof. Dr. Thomas Ludwig
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Co-spokesperson
Hannes Thiemann, thiemann@dkrz.de, DKRZ Department Data Management

2.4.3 Co-Applicant institution GFZ

Helmholtz Centre Potsdam - GFZ German Research Centre for Geosciences, Telegraf-
enberg, 14473 Potsdam

Chairman of the Board and Scientific Executive Director Prof. Dr. Dr. h.c. Reinhard Hiittl

Co-spokespersons
Roland Bertelmann, roland.bertelmann@gfz-potsdam.de, GFZ Library and Information
Dr. Hildegard Gddde, hildegard.goedde@gfz-potsdam.de, GFZ Scientific Executive, here

representing the Geo.X Research Network for Geosciences in Berlin and Potsdam

2.4.4 Co-Applicant institution Goethe-Universitat Frankfurt

Goethe-Universitat Frankfurt am Main, 60629 Frankfurt
President Prof. Dr. Birgitta Wolff

Co-spokesperson
Prof. Dr. Horst Marschall, marschall@em.uni-frankfurt.de,

Faculty of Geosciences and Geography

2.4.5 Co-Applicant institution Hochschule Bochum

Hochschule Bochum, Lennershofstr. 140, D-44801 Bochum,
President Prof. Dr. Jirgen Bock

Co-spokesperson
Prof. Dr. Andreas Wytzisk, andreas.wytzisk@hs-bochum.de, Department of Geodesy

2.4.6 Co-Applicant institution KIT

Karlsruhe Institute of Technology (KIT), Kaiserstral3e 12, 76131 Karlsruhe

President Prof. Dr.-Ing. Holger Hanselka

Co-spokesperson
Prof. Dr. Peter Braesicke, peter.braesicke@kit.edu, Institute for Meteorology and Climate

Research Atmospheric Trace Gases and Remote-Sensing

2.4.7 Co-Applicant institution Leibniz University Hannover

Gottfried Wilhelm Leibniz University Hannover, Welfengarten 1, D-30167 Hannover
President Prof. Dr. Volker Epping

Co-spokesperson
Prof. Dr. Monika Sester, monika.sester@ikg.uni-hannover.de, Institute of Cartography and

Geoinformatics
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2.4.8 Co-Applicant institution Leipzig University

= Universitat Leipzig, Ritterstraf3e 26, 04109 Leipzig
Rector Prof. Dr. Beate Schuicking

. Co-spokesperson
Prof. Dr. Miguel D. Mahecha, miguel.mahecha@uni-leipzig.de, Faculty of Physics and
Earth Sciences

2.4.9 Co-Applicant institution MPI BGC

. Max-Planck-Institute for Biogeochemistry, 07745 Jena, here representing the Earth Sys-
tem and Solar Research Partnership in the Max Planck Society.
Director Prof. Dr. Markus Reichstein

= Co-spokesperson
Prof. Dr. Markus Reichstein, mreichstein@bgc-jena.mpg.de
2.4.10 Co-Applicant institution SGN

= Senckenberg Society for Nature Research, Senckenberganlage 25, 60325 Frankfurt
Director General Prof. Dr. Dr. h.c. Volker Moosbrugger

. Co-spokesperson
Prof. Dr. Karsten Wesche, karsten.wesche@senckenberg.de, Botany Department Senck-
enberg Museum of Natural History Gorlitz

2.5 Participants

= Prof. Dr. Rita Adrian, Leibniz-Institute of Freshwater Ecology and Inland Fisheries (IGB),

Department of Ecosystem Research

= Dr. Thorsten Agemar, Leibniz Institute for Applied Geophysics (LIAG), Department of Ge-

othermics and Information Systems

= Prof. Dr. Sabine Attinger, Helmholtz Centre for Environmental Research — UFZ, Depart-

ment of Computational Hydrosystems,
. Dr. Kristian Bér, Technische Universitat Darmstadt, Institute of Applied Geosciences

] Prof. Dr. Johannes Barth, Friedrich-Alexander Universitat Erlangen-Nurnberg, Chair of

Applied and Environmental Geology

. Prof. Dr. Harry Becker, Freie Universitat Berlin, Department of Earth Sciences, Institute of

Geological Sciences

= Prof. Dr. J6rg Benndorf, Technische Universitat Bergakademie Freiberg, Institute of Mine

Surveying and Geodesy
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= Prof. Dr. Christian Berndt, GEOMAR Helmholtz Centre for Ocean Research Kiel, Re-
search Unit for Marine Geodynamics

= Prof. Dr. Bodo Bookhagen, University of Potsdam, Institute of Geosciences, Working

Group of Geological Remote Sensing

= Prof. Dr. Dietrich Borchardt, Helmholtz Centre for Environmental Research — UFZ, De-
partment of Aquatic Ecosystems Analysis and Management

. Prof. Dr. Christian Borgemeister, Rheinische Friedrich-Wilhelms-Universitat Bonn, Centre
for Development Research

= Dr. Claudia Borner, Brandenburg University of Technology Cottbus — Senftenberg, Infor-

mation, Communication and Media Centre

. Prof. Dr. Matthias Holger Braun, Friedrich-Alexander Universitat Erlangen-Nurnberg, Insti-
tute of Geography

. Prof. Dr. Susanne Buiter, RWTH Aachen University, Division of Earth Sciences and Geog-
raphy

. Dr. Jan Bumberger, Hemholtz Centre for Environmental Research — UFZ, Department of

Monitoring and Exploration Technologies & Research Data Management

= Dr. Constanze Curdt, Universitat zu Koln, Regional Computing Center, Cologne Compe-
tence Center for Research Data Management

= Prof. Dr. Peter Dannenberg, Universitat zu Koln, Department of Geosciences, Human

Geography - Urban and Regional Development

= Dr. Jan-Philipp Dietrich, Potsdam Institute for Climate Impact Research (PIK), Department
of Transformation Pathways

= Dr. Benjamin Ducke, Deutsches Archaologisches Institut, Science IT

= Prof. Dr. Annette Eicker, HafenCity Universitat Hamburg, Geodesy and Adjustment Theo-
ry

. Prof. Dr. Kay-Christian Emeis, Helmholtz-Zentrum Geesthacht — Centre for Material and

Coastal Research, Division of Biogeochemistry in Coastal Seas

= Prof. Dr. Veronika Eyring, German Aerospace Centre (DLR), Institute of Atmospheric
Physics

= Prof. Dr. Christian Gerhards, Technische Universitat Bergakademie Freiberg, Institute of

Geophysics and Geoinformatics

. Falko Glockler, Museum fir Naturkunde — Leibniz Institute for Evolution and Biodiversity

Science, Department of Science Data Management
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. Dr. Jutta Graf, German Aerospace Centre (DLR), Scientific Information

= Prof. Dr. Peter Grathwohl, Eberhard Karls Universitat Ttbingen, Center for Applied Geo-

science

. Prof. Dr. Klaus Greve, Rheinische Friedrich-Wilhelms-Universitat Bonn, Department of
Geography, Center for Remote Sensing of Landsurface

= Prof. Dr. Hans-Peter Grossart, Leibniz-Institute of Freshwater Ecology and Inland Fisher-

ies (IGB), Department of Experimental Limnology

= Prof. Dr. Edeltraud Glinther, United Nations University Institute for Integrated Manage-

ment of Material Fluxes and of Resources (FLORES)

= Dr. Stephan Hachinger, Leibniz Supercomputing Centre of the Bavarian Academy of Sci-
ences and Humanities, Research Department

= Dr. Matthias Halisch, Leibniz Institute for Applied Geophysics (LIAG), Department of Rock

Physics and Borehole Geophysics
= Niklas Hartmann, University of Potsdam, University Library, Research Data

= Dr. Iris Heine, Geodateninfrastruktur Deutschland (GDI-DE), Bundesamt flir Kartographie

und Geodasie, Geodata Infrastructure

= Dr. Detlev Heinemann, Carl von Ossietzky Universitat Oldenburg, ForWind — Center for

Wind Energy Research
. PD. Dr. Dominik Hezel, Universitat zu Kéln, Working Group of Geo/Cosmochemistry,
= Dr. Dirk Hoffmeister, Universitat zu Koln, Institute of Geography

= Prof. Dr. Wolfram Horstmann, Georg-August-Universitat Gottingen, Goéttingen State and
University Library

= Prof. Dr. Patrick Hostert, Humboldt-Universitét Berlin, Department of Geography

. Prof. Dr. Heiner Igel, Ludwig-Maximillians-Universitat Miinchen, Department of Earth and

Environmental Sciences
= Dr. Frank Kaspar, Deutscher Wetterdienst, National Climate Monitoring

= Peter Kostadt, University of Potsdam, University Library and Center for IT and Media

Management
= Prof. Dr. Ingo Kowarik, Technische Universitét Berlin, Institute of Ecology

= Dr. Angelina Kraft, TIB — Leibniz Information Centre for Science and Technology Universi-

ty Library, Department of Research and Development, Research Data Services Lab

. Prof. Dr. Peter Krebs, Water Science Alliance e.V
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Prof. Dr. Michal Kucera, Universitat Bremen, Center for Marine Environmental Sciences
(MARUM)

Prof. Dr. Martin Kiihn, Carl von Ossietzky Universitat Oldenburg, ForWind — Center for
Wind Energy Research

Tino Langos, Federal Institute for Geosciences and Natural Resources (BGR)

Prof. Dr. Gunnar Lischeid, Leibniz Centre for Agricultural Landscape Research (ZALF),

Research Platform "Data"

Soren Lorenz, GEOMAR Helmholtz Centre for Ocean Research Kiel, Information, Data

and Computing Centre

Prof. Dr. J6rg Matschullat, Technische Universitat Bergakademie Freiberg, Interdiscipli-

nary Environmental Research Centre

Dr. Gotthard Meinel, Leibniz Institute of Ecological Urban and Regional Development
(IOCER)

Prof. Dr. Inga Moeck, Leibniz Institute for Applied Geophysics (LIAG)
Dr. Konstantin Ntageretzis, Forschungszentrum Julich GmbH, Geoverbund ABC/J,
Daniel Nist, Westfalische Wihelms-Universitat Minster, Institute for Geoinformatics

Dr. Marco Otto, Technische Universitat Berlin, Institute of Ecology, Computational Clima-
tology

Thilo Paul-Stlive, Christian-Albrechts-Universitat zu Kiel, University Computing Centre

Prof. Dr. Edzer Pebesma, Westfalische Wihelms-Universitat Munster, Institute for Geoin-

formatics
Prof. Dr. Peter Pelz, Technische Universitat Darmstadt, Institute of Fluid Systems
Dr. Jorn Quedenau, Institute for Advanced Sustainability Studies e.V. (IASS)

Dr. Lorenz Reimer, Leibniz Institute DSMZ — German Collection of Microorganisms and
Cell Cultures GmbH

Prof. Dr. Albert Remke, 52°North GmbH, Initiative for Geodata Open Source Software

Dr. Johan Renaudie, Museum fur Naturkunde — Leibniz Institute for Evolution and Biodi-

versity Science Micropaleontology Lab

Remon Sadikni, Universitdt Hamburg, Centre for Earth System Research and Sustainabil-
ity (CEN)

Dr. Markus Schmalzl, Generaldirektion der Staatlichen Archive Bayerns

Prof. Dr. Christiane Schmullius, Friedrich-Schiller-Universitat Jena, Institute of Geography,

Chair of Earth Observation
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. Thomas Schnicke, Helmholtz Centre for Environmental Research — UFZ, Research Data
Management

= Dr. Patric Seifert, Leibniz Institute for Troposheric Research (TROPOS), Department of

Remote Sensing of Atmospheric Processes,

= Prof. Dr. Detlev Stammer, Universitdt Hamburg, Centre for Earth System Research and
Sustainability (CEN)

. Dr. Christian Steigies, Christian-Albrechts-Universitat zu Kiel, Institute of Extraterrestrial
Physics
= Dr. Susanne Tamm, Bundesamt fir Schifffahrt und Hydrographie

. Prof. Dr. Nguyen Xuan Thinh, Technische Universitat Dortmund, Department of Spatial
Management and Modelling

. Prof. Dr. Uwe Ulbrich, Freie Universitat Berlin, Department of Earth Sciences, Institute of

Meteorology

= Prof. Dr. Vikram Unnithan, Jacobs University Bremen, Department of Physics and Earth
Sciences

= Matthias Vahl, Fraunhofer Institute for Computer Graphics Research IGD, Rostock

= Prof. Dr. Thomas Walter, Eberhard Karls Universitat Ttbingen, Center for Data Pro-

cessing
= Prof. Dr. Martin Werner, Technische Universitat Miinchen
= Dr. Gauvain Wiemer, Deutsche Allianz fiir Meeresforschung e.V.

. Prof. Dr. Gerhard Wdrner, Georg-August-Universitat, Geowissenschaftliches Zentrum,
Division of Geochemistry

= Prof. Dr. Ramin Yahyapour, Georg-August-Universitat Goéttingen, Géttingen State and

University Library

= Hendrik Zwenzner, German Aerospace Centre (DLR), Earth Observation Center
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3 Objectives, work programme and research environment

3.1 Research areas of the proposed consortium according to the DFG classification

system

NFDI4Earth addresses the research areas: Atmospheric Science, Oceanography and Climate
Research (313); Geology and Paleontology (314); Geophysics and Geodesy (315); Geochemis-
try, Mineralogy and Crystallography (316); Geography (317); Water Research (318), Astrophys-
ics and Astronomy (311), Soil Sciences (207-01).

3.2 Concise summary of the planned consortium’s main objectives and task areas

NFDI4Earth (www.nfdidearth.de) addresses digital needs of researchers in Earth System Sci-
ences (ESS). ESS comprises numerous sub-disciplines with the overarching aim to understand
the functioning of all subsystems of the Earth System and quantify their interactions in space
and time. ESS responds to today’s pressing global change challenges by following a strategy of
intensified national, European, international and interdisciplinary collaboration for the creation of
global, sustainable solutions. NFDI4Earth is one important building block of this strategy. In a
user-driven process NFDI4Earth will provide researchers with FAIR, easy, coherent, efficient,
and — whenever possible — open and unrestricted access to all relevant Earth System data, sci-
entific data management tools and data analysis services. The design and implementation of
the NFDI4Earth will follow a progressive and iterative process. The NFDI4Earth five years’ work
plan (2021-26) will be realized in four task areas:

TA 2Participate has the overarching aim to engage with the ESS community as broadly as
possible. The TA integrates both students and professionals, addresses service providers as
well as scientists through four inter-related activities. This broad approach guarantees that the
development of NFDI4Earth is entirely driven by the community’s needs and requirements.
Measures are designed such that they capture the different velocities of the community’s uptake
of FAIR principles. ESS Pilots are small agile projects proposed and selected by the community
through three rounds of open calls and shall manifest the researchers’ needs. While pilots are
tangible contributions that essentially leverage existing technologies into NFDI4Earth and serve
for the requirements engineering in subsequent different task areas, the Incubator Lab works as
a community-proposed testbed. Open calls for sprint-like projects help to identify most promis-
ing new tools and methods and to explore their suitability for ESS RDM and Earth System Data
Science. Education and Training is the platform to produce open educational resources ready to
use and is setting up an institutionalized network of regional NFDI4Earth Education and Train-
ing Sites. Academies will connect young ESS researchers and their data-driven research to

NFDI4Earth in establishing a structured academy program and network.
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TA 2Facilitate will offer a first-port-of-call for all participants, community members and interest-
ed citizens to start and/or continue their journey to FAIR data use. The TA will provide a
OneStop4All to act as a first visible contact point. This contact point will provide - in a structured
way - fundamental information on elementary FAIR data principles, e.g. how to find and access
existing data sets, how to contact existing repositories, how to take first steps in making data
FAIRer. Specific user requests will be routed to the User Support and Data Ingest as an estab-
lished virtual user support infrastructure. Here, experts will directly interact with the people ask-
ing the questions. A measure Governmental Data will provide the wealth of data that exist in
governmental data bases and has a strict regulation by national and international laws and
standards, thus also providing a different perspective on the FAIR data principles. Data in Long-
Term Storage provides an additional sustainability perspective that will also be of interest for
new comprehensive and long-tail data sets. Thus, making long-term storage more accessible
for use (data-in) and re-use (data-out). Providing a best-practise bracket for the exploration of
data in all sorts of repositories is the measure Advancing Tools. In close collaboration with
2Participate state-of-the-art solutions, mainly based on data cubes, will be explored. This best
practice model should be seen as an example, and other data models will be added at a later
stage.

TA 2interoperate aims on interoperability and coherence of the large, heterogeneous and
strongly segmented range of ESS RDM services offered in Germany. A Synthesis of a Sustain-
able NFDI4Earth Architecture will be developed iteratively and consensus based as the com-
mon master plan for the operation of the partners’ ecosystems of FAIR ESS data and software
repositories, data science collaboration platforms and supporting services for persistent identifi-
ers, registries and vocabularies, metadata repositories. A measure on Gold Standards for Open
and FAIR ESS Digital Objects builds on existing standards for schemata, encodings, APIs, etc.
It will provide a consistent and living knowledge base for ESS RDM standards and a starting
point for a self-evaluation of the partners’ offerings. NFDI Commons acts as the 2-way interface
between NFDI4Earth and NFDI and channels the NFDI4Earth contributions into the overall
NFDI development. It further ensures the close cooperation with other national stakeholders in
the ESS domain. There are several large European and international research infrastructures
and advanced data services for ESS data. The measure International Networking & Embedding
will build and maintain a close collaboration with several of them in order to keep abreast of
novel avenues of metadata standards, concepts, information technologies and interfaces.
NFDI4Earth will also inspire and contribute to the development of international RDM-related
standardisation.

TA 2coordinate covers the overall coordination of the NFDI4Earth consortium, its governance

and representation, the internal and external communication, the overall monitoring and quality
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assurance of the developments and the establishment of common agreements. The
NFDI4Earth Coordination Office will administer, support, stimulate and motivate the NFDI4Earth
developments and the NFDI4Earth community in the day-to-day running. It acts as the
NFDI4Earth point of contact for the NFDI, other NFDI consortia, the DFG, the scientific commu-
nity, policy and the public. The overall aim is to establish a permanent governance and opera-
tional structure for NFDI4Earth representing and integrating the various disciplines of ESS. De-
signing, establishing and carefully progressing the NFDI4Earth FAIRness and Openness Com-
mitment as a commonly agreed and accepted joint vision is key to foster the cultural change in
the NFDI4Earth community towards responsible RDM as well as towards open and FAIR shar-

ing of ESS research data and scientific software.

3.3 Brief description of the proposed use of existing infrastructures, tools and services

that are essential in order to fulfil the planned consortium’s objectives

NFDI4Earth has to deal with a broad variety of data types due to the range of subjects and sub-
disciplines in ESS. Data stems from a plethora of observations, simulations and analysis in dif-
ferent combinations, forms and formats (numerical, textual, and graphical). Many different open
and standardized as well as proprietary data formats and interfaces are used. Relevant stand-
ardizations stem for instance from the World Wide Web Consortium (W3C), the Open Geospa-
tial Consortium (OGC), ISO/TC 211 as well as from legal frameworks, e.g. the EU INSPIRE
directive. Several approaches exist that address common ontologies. However, it still lacks in
providing (semantic) data mapping and transformation paths and data integration remains tedi-
ous. Due to the extensive thematic range of NFDI4Earth, a large number of data exploitation
methods are required - ranging from numerical and statistical modelling, over machine learning
to semi-automated and human interpretation. A common characteristic of ESS data are their
spatio-temporal variability and a wide range of space-time reference systems ranging from the
smallest to the largest scales.

The NFDI4Earth consortium has been created in a bottom-up process and comprises currently
members from universities, research institutions, infrastructure providers, public authorities and
different research organizations. A community process to screen the landscape of existing in-
frastructures, services and collaboration tools supporting ESS resulted in a list of more than 100
platforms and tools. Many of the screened platforms are hosted, co-operated or co-developed
by one or several members of the NFDI4Earth consortium. Prominent examples are PANGAEA
(AWI), GFZ Data Services (GFZ) and re3data (KIT), Earth System Grid Federation (DKRZ).
NFDI4Earth can further capitalize on a series of consolidation efforts, e.g. the DataHub started

by the Helmholtz Research Field Earth and Environment In addition, Helmholtz (open) data sci-
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ence will become an element of the NFDI4Earth community, supporting researchers outside the
Helmholtz realm.

NFDI4Earth includes a number of the German centers for scientific computing and has close
linkages and conditional access to HPC and storage resources (e.g. DKRZ, KIT, TUD-ZIH).
These services will be further streamlined to offer easy accessible collaborative data science
environments for NFDI4Earth.

NFDI4Earth strongly links into international initiatives and networks and will ensure international
embedding of NFDI4Earth into for instance ENVRI, ICOS, EPOS, EOSC, I1SO, OGC, WDS,
RDA, and WMO. NFDI4Earth will connect to international efforts like the climate data store
(ECMWEF), the European Space Agency (ESA) data cubes, the European Open Science Cloud
(EOSC) to develop novel avenues to make scalable data analytics available to a wide user

community in the cloud.

3.4 Interfaces to other proposed NFDI consortia: brief description of existing agree-
ments for collaboration and/or plans for future collaboration

In summer 2019, NFDI4Earth started jointly with other NFDI Consortia (DataPLANT. GHGA,
KonsortSWD, NFDI4Agri, NFDI4BioDiversity, NFDI4Cat, NFDI4Chem, NFDI4Crime,
NFDI4Cuture, NFDI4Health, NFDI4Ing) to develop NFDI Cross-Cutting Topics (see below) and
to prepare the collaborative development of the NFDI. In all NFDI4Earth Task Areas common
NFDI aspects and NFDI-wide cooperation are addressed. The NFDI4Earth fully shares the idea
of the Research Data Commons (RDC) as the NFDI-wide agreed and developed set of basic
and common NFDI standards, technological approaches and infrastructure components and will
streamline its design and developments according to this concept.

Moreover, NFDI4Earth will particularly act as the NFDI knowledge hub for dealing with Earth
related spatio-temporal data. NFDI4Earth agreed jointly with KonsortSWD, NFDIAgri,
NFDI4BioDiversity, NFDI4Objects and NFDI4MobilTech on cross-consortium pilots and devel-
opments to demonstrate the NFDI benefit for interdisciplinary research. NFDI4Earth plans to run
common summer schools on innovative aspects in ESS RDM and in ESS data science in close
cooperation with NFDI4BioDiversity.

Additional to the joint work and interfaces addressed as cross cutting topics (see below)
NFDI4Earth consortium members do simultaneously participate in other NFDI consortia, thus

acting as direct interfaces.
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4

Cross-cutting topics

4.1 Cross-cutting topics that are relevant for NFDI4Earth and that need to be desighed

and developed by several or all NFDI consortia.

The NFDI4Earth co-spokespersons co-drafted and signed the 2019 Berlin Declaration on NFDI
Cross Cutting Topics (https://doi.org/10.5281/zenodo.3457213) and the 2020 Leipzig-Berlin
Declaration on NFDI Cross-Cutting Topics (https://doi.org/10.5281/zenod0.3895209) to define a
core set of NFDI topics. Issues that need to be tackled in cross-NFDI activities with the NFDI

Verein comprise

NFDI governance model and sustainability, operational, cost-covering and legal models

for the coordination bodies/offices of the NFDI and the NFDI consortia

NFDI wide harmonization and coordination

- on legal aspects (licensing, intellectual property rights and data protection) and ethi-
cal aspects of sharing research data and research software

- on terminologies (vocabularies and ontologies, reference systems, code lists);
common data and metadata standards and encodings (e.g. NFDI core metadata)
and unique identifier systems

- on data and service quality criteria, evaluation and qualification criteria, qualification
and/or certification processes for NFDI service offerings and infrastructures, etc.

International and European embedding of the NFDI consortia, safeguarding NFDI needs

and requirements in European/international developments and initiatives (e.g. RDA) on

research data infrastructures (e.g. EOSC) and in international standardization bodies

(W3C, IS0, etc.)

Establishing a set of common NFDI shared services that exist in a scientific cloud solution

that is supported by and supports German institutions and researchers (e.g. computing

and storage services, collaborative working environments, authentication and access

mechanisms, registries, long-term archiving etc.)

Establishing coherent NFDI user-support, linking to existing and emerging research data

help desks and support units in the various NFDIs, research institutions and universities

NFDI capacity building and education with activities towards research data literacy, capac-

ity building on RDM at all levels, establishing professional RDM education and careers

Stimulating a cultural change of ESS data users and providers towards FAIR and open

research data, establishing scientific reputation for research data activities and engage-

ment in scientific software developments, installing common conferences, graduate

schools and research projects related to innovative aspects in RDM and data analytics.

This is a fundamental building block of the digitalization strategy that our society requires.
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4.2 Cross-cutting topics NFDI4Earth contributes to and how

The NFDI4Earth work plan contains several measures to establish common NFDI services.

NFDI4Earth consortium members will become members of the NFDI Verein at the earliest pos-

sible stage and as a section of the NFDI Verein NFDI4Earth will actively and strongly

contribute to the NFDI governance model and sustainability models. Several of the
NFDI4Earth co-applicants and participants operate research infrastructures of various siz-
es and with different operation models. Building on the broadness of existing practices
and experiences and fully acknowledging the need for linking and consolidating the exist-
ing plethora of services and tools the NFDI4Earth members have a vital interest in devel-
oping sustainable NFDI operation models.

support federated user support in NFDI with implementing the virtual user support infra-

structure for ESS researchers.

serve as the NFDI knowledge hub for accessing, using and analyzing Earth related spatio-
temporal data — for all different disciplines and application areas that require access to
such data and related competencies — and to warrant interoperability to related standards

(metadata, encodings, vocabularies, APIS).

provide networks, engagements and experiences for the NFDI international embedding.
NFDI4Earth builds on long standing active participations in various international networks.
This applies to ESS related initiatives, such as ENVRI-FAIR, IPCC, WMO, EOSC, and
WDS, or the patrticipation in organizations such as OGC to ensure the establishment of in-
ternational standards or in the implementation of EU Directives, such as INSPIRE, CAFE
or WFD. It also includes acting in cross-cutting initiatives such as RDA or the EOSC-Hub.

participate in the NFDI harmonization efforts. Several NFDI4Earth members can build on
widespread and valuable experiences in contributing to international standards and

agreements, specifically for metadata standards and spatial data encodings.

contribute to concepts concerning open scientific software, capitalizing from a well-
established culture and skills on community software developments in ESS.

demonstrate a new quality in interdisciplinary research in common, cross-consortium ap-
plications (e.g. with NFDI4Agri, NFDI4BioDiversity, KonsortSWD).

provide input to education and capacity building modules related to Earth system data

management and analysis.

contribute to the vision, co-design and stepwise implementation of a Common Scientific
Cloud building on the commitment of the NFDI4Earth members who operate powerful

HPC and storage infrastructures.
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