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Research Data

Research data is data created in the course of 
scientific activity, e. g. through observations, 
experiments, simulations, surveys, interviews, the 
study of sources, records, digitisation, or evaluations

In actual research, one differentiates, although not 
always clearly, between primary research data and 
secondary research data, which documents and 
contextualises the process of creating primary data.

Rat für Informationsinfrastrukturen, 2016
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− publicly funded for example ...
− ... at over 400 universities and 

technical colleges
− ... at the non-university research 

institutions and the scientific 
academies

− ... in large, jointly funded research 
infrastructures

=> Area of activity of the Joint Science 
Conference of the federal government 
and federal states (Article 91b of the 
Basic Law)

Origin of data
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Source: Federal Ministry of Education and Research

https://www.nature.com/articles/d41586-019-00910-7


NFDI
Nationale Forschungsdaten Infrastruktur



@NFDI4Biodiv #NFDI4Biodiv www.nfdi4biodiversity.org Slide 5

Accepted community-driven federated initiatives in DE 
lack sustainability

Some examples:

− Since 2003: The German Astrophysical Virtual Observatory 
(GAVO) connects German research projects to the global VO. 

− Since 2004: The German Data Forum RatSWD develops a 
network of research data centres at public authorities and 
scientific institutions

− Since 2014: German Federation for Biological Data forms a 
network to host data from research projects on biodiversity

− Since 2015: The German Network for Bioinformatics 
Infrastructure (de.NBI)
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− Data being lost are estimated to 
increase by 17% in every year after 
publication.

− Find a working e-mail address for 
the first, last, or corresponding 
author fell by 7% per year.

− Overall, we only received 19.5% of 
the requested data sets, and only 
11% for articles published before 
2000.

Availability of Research 
Data with Time

Vines, Timothy H. et al. Current Biology , 2014, Volume 24 , Issue 1 , 94 - 97 
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− Data as a special form of 
scientific knowledge - several 
large scientific publishers are 
expanding their spectrum
− but: the relationship of trust 

is currently damaged
− Data and scientific methods 

are closely linked. 
− there is a lot to favor 

internal scientific solutions

Make or Buy?
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The rising tide of data – nearly 
as many digital bits as there 
are stars in the universe.

Acknowledging the need 
for coordinated action

Source: IDC’s Digital Universe Study 2014

https://www.emc.com/leadership/digital-universe/2014iview/executive-summary.htm

https://www.emc.com/leadership/digital-universe/2014iview/executive-summary.htm


Parallel initiatives on the international level

The road towards NFDI

RfII
2014

GWK
2016-
2018

2016

DFG
2019

2011-2015: Structured exploration
Basic recommendations on how to adapt 
the organisation of scientific information 
infrastructures in the digital turn

2016-2019 Realisation phase
Joint Science Minister Conference
adapts RfII recommendation; agrees on
investments of up to 90 Mio. € p.a.
DFG is tasked with the funding process

KII
2011

WR
2012

Operational phase of 10 years
3 rounds of funding decisions
Founding of the NFDI e.V.

2020
2021

2022

2028ff.?
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Structure of the NFDI

NFDI e.V. Association
- Directorate -

DataPlant GHGA NFDI4 
Biodiversity NFDI4Cat NFDI4Chem

NFDI4Culture NFDI4Health NFDI4Ing KonsortSWD BERD@NFDI

DAPHNE4NFDI FAIRmat MaRDI NFDI4DataScience NFDI4Earth

NFDI4Microbiota
NFDI-

MatWerk PUNCH4NFDI Text+ …….

From January 2023 ff. 

− Up to 30 Consortia, 

covering all research 

domains in Germany

− Several hundred 

organisations teaming up as 

suppliers and in decision 

processes

− > 1,000 professional staff
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− NFDI Association (e.V.)
• Founded October 2020
• November 2021: 193 member organisations have 

joined 

− High-priority cross-cutting topics (started 2021)
• Common infrastructure & interoperability
• Metadata & terminologies & provenience
• Training & education
• Ethical & legal & social aspects

A Germany-wide alliance for community-oriented data 
services

Association 
members join 

forces and 
create synergies 

in 
NFDI „sections“

Workshop report cross-cutting topics: https://doi.org/10.5281/zenodo.4593770



NFDI4Biodiversity
as an example



Our Motivation



“We are convinced that actors 
from science, politics and nature 
conservation need reliable data to 
make better contributions to the 

preservation of global biodiversity”
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Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services (IPBES)

www.ipbes.net

Report published on May 6, 2019:
1 Million species threatened with extinction

http://www.ipbes.net/
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Facets of Biodiversity

Very specific data types – often combined with geospatial data
Time series

Reference lists and taxonomies

species genes functions interactions ecosystems 
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The future - 2021ff: Data availability beyond research

model output

experiments
ecosystem data

Adapted from Christian Wirth, iDiv

collection data

satellite data

distributions

occurrence data

functional traits

molecular data

research institutes, 
associations, foundations, 

citizen science

state & federal agencies

research institutes
national parks

museums & collections

research institutes

research institutesresearch institutes

research institutes & 
agencies
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The NFDI4Biodiversity Consortium: 15 Co-Applicants

Teaching/Training
Biology/Env. Sciences
Computer Science
Infrastructure Provider
Data Center
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The NFDI4Biodiversity Consortium: >30 Participants

Collection Datacenters

State Agencies Societies & Citizen science

AWI
BIOfid
DNAqua
Net
HIFMB

IfL
IGB
InfAI
IÖR

MPI-BGC
SUB
Uni Göttingen
Uni Leipzig

BGBM-DI
MfN
SGN

SMNS
ZFMK
ZMT

BSH
HLNUG
Kühn Institut
LAU
LfULG

NP Bayerischer Wald
NP Hunsrück
Staatl. Archive Bayern
Thünen Institut

Gfl-Fische
GfÖ
Naturgucker
NetPhyD-Pflanzen

AraGes Spinnen
BUND
DDA-Vögel
GdO-Libellen

Academia
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NFDI4Biodiversity Use Case Projects

01
eLTER

02
Plants - IPK

03
AMMOD Hub

04
DE Barcode of Life

05
Marine Life 

06
Land use/cover

07
DNAquaNet

08
Naturgucker

09
Insekten Sachsen

10
NFDI4Agri

11
MultiBase, LA

12
NP Bayer. Wald

13
Multibase, LA (2)

14
AlgaTerra

15
GdO - Libellen

16
Ara-Ges - Spinnen

17
NetPhyD

18
GfI - Fische

19
Viz Tools

20
NP Hunsrück

21
MultiBase, LA (3)

22
iDiv PlantHub

23
ALA-DE

(…)

12
NP Bayer. Wald
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7. automated Malaise trap 
for monitoring of insects

8. autonomous 
pollen sampler

3. moth 
scanner1. acoustic 

recorder
4. camera trap 

for detection of 
mammals

2. detector for volatile 
organic compounds

5. base station for energy 

supply, weather recording 
and local data filtering

AMMOD use case



Services
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With our experienced partners, we 
offer access to tried-and-tested 
tools for handling biodiversity and 
environmental data. 

Services in NFDI4Biodiversity

Access to relevant 
data services from 

the domain

Front Office/Back 
Office Support for 

Research Data 
Management

Education and 
Training

Common 
Infrastructure 

(Research Data 
Commons) 
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Next level technology: Moving services to the academic cloud
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Added value from the perspective of a data user

Consolidated workflows

of participating data 

providers



Data Quality
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Data Quality – My Definitions

− Data Quality -> fit for use/fit for purpose
− Quality Standards

− Metadata Standards 
− Methods Standards
− Data Integrity (Storage/Archiving)
− Data Curation
− Provenance
− Data Policy
− Certification
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FAIR Data Principles
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Data Policy

https://doi.org/10.5281/zenodo.5643724

https://doi.org/10.5281/zenodo.5643724
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Data Life Cycle
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Constrained Data Life Cycle
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Data goes Digital
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Digital Long Term Archiving / Publication

− Period?
− What?
− Documentation?
− Technology?
− Funding?
− Quality Management?
− Competences?

https://www.archive360.com/blog/ultra-long-term-

archiving-and-the-cloud-its-a-good-thing

https://www.archive360.com/blog/ultra-long-term-archiving-and-the-cloud-its-a-good-thing
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https://youtu.be/0uW1tvcHy4w
https://rdmpromotion.rbind.io/
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Many thanks for your interest


