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you have finished a long measure campain in the field and in the lab;

spent even more time in writing a paper,

can’t wait to hear your colleagues’ responses and be cited…….but….

spent even more energy until the paper was finally published in a high-ranking journal;

spent many hours in cleaning, preparing and analysing your data;

something is missing;

Whats about your valuable datasets? Are they findable, accesible and reusable for your colleagues?

Wouldn‘t it be fair to spread your findings and increase your and your research visibility?
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USE CASE 1
(researcher)

Imagine…



Wouldn‘t it be fair to get permanent access to data and base knowledge from public research?

….and imagine

but the data are too patchy and the uncertainty is too high for good predictions;

some authors vanished, other respond an send you data in different formats, file types described by none 
/sparse metadata;

you try to get in contact with (paper) authors to get access to measured data;

spent many hours in reading papers, extract tables and figure values to feed you models;

finally you give up and work with low quality model outcomes.

your task is to model soil fertility and a crop scenario in a certain region;

USE CASE 2
(modeller for a food company)



The FAIR data principles can help…
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Published soil- and agricultural research data, should ….

 be visible and findable for others

 be accessible 

 be legally sound (authors rights respected)

 aggregates data usefully

 be quality assured, and 

 be internationally harmonized, and

 reusable in a user-friendly way

 FAIR Data Principles

Findable

Accessible

Interoperable

Reusable



Standards
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Open community standards

(freely available and widely accepted)

 Metadata elements (e.g. schema.org, DataCite)

 PIDs (e.g. ORCID, RoR)

 Thesauri (e.g. AGROVOC)

 Geodata (OGC)

 Crop & variety codes (e.g. ICC, FAO)

 Soil classification (WRB)

 Methods (e.g. ISO)

 Licencing (Creative Commons)

 FAIR Data Principles
ISOBUS



How to handle field data?

Most important: Metadata!
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= “data about data”, your data label

• essential ”partners” for field and research data

• Link to keywords, ontologies

• Standardised and structured information

• Subset of documentation: describes, explains, locates, makes it 

easier to retrieve, use, manage an information resource

• Human- and machine-readable

Source: Modified from Bres et al. 2022, RfII and Voigt et al. 2022 by ZB MED 2023; “definition” by Dewi Novita 

Sari is licensed under CC BY 3.0

WHO generated the data?
HOW was it generated and processed?
WHAT is the content of the data?
WHY was the data generated?
WHEN was the data generated?
WHERE was the data generated?

Metadata

https://rfii.de/en/topics/#forschungsdaten
https://thenounproject.com/icon/definition-6092238/
https://creativecommons.org/licenses/by/3.0/


How to handle field data?
Metadata: what does the data mean? (the whole table but also each column):

Parameter

+ general: research question, provenance, authors contact……

Meaning of each column
Units, Methods

Keywords (semantic)
Quality information

Location
Time



Semantics: 
Teach a machine (search engine): What is „wheat“?

WHEAT
cereal

is a …

hard wheat

soft wheat

wheat flour

wheat straw

TRITICUM DURUM

is synonym …

Weizen (DE)
小麦 (CH)
Blé (FR) …

grain

produce…

produce…

Definition: “a cereal which is the most 
important kind grown in temperate countries, 
the grain of which is ground to make flour for 
bread, pasta, etc.”

Meaning & annotation to data

Ambiguous ID: c_8373

https://agrovoc.fao.org/browse/agrovoc/en/



https://agrovoc.fao.org/browse/agrovoc/en/

provide „controlled“ keywords

AGROVOC
operated by FAO, open access
~42.000 concepts (terms)
>100.000 alternative concepts
~45 languages
machine readable



Data Quality

• trustworthiness of a dataset,

• formal requirements (e.g. sql conformity),

• content-related requirements (e.g. 
plausibility, statistically sound, complete, …)

• test before data upload by data provider 
/plausibility DB



Data quality (DQ KIT)

• pdf download DQ report (supplement. material)

• results to be stored in metadata

dqkit.bonares.de



How to handle field data?

 described by metadata
 annotated controlled keywords
 data quality approved



Data submission (BonaRes Repository)

upload.bonares.de

• Submission of QA and structured data

• Add metadata

• Easy editorial (ticket) system  status of 
submitted data

• Feedback (Data Stewards)

• Published (DOI!, FAIR!)

Upload tool



doi.org/10.20387/BonaRes-PDY6-HHGS
doi.org/10.5194/soil-4-23-2018

Data
Paper

Data publication (BonaRes Repository)

The powerful DOI to 
connect data and paper

 described by metadata
 annotated controlled keywords
 data quality approved
 published/accessible (DOI)

https://doi.org/10.20387/BonaRes-PDY6-HHGS
https://doi.org/10.5194/soil-4-23-2018


Search and find FAIR and quality assured soil/agri data

• Different search options (map, 
AGROVOC keywords; DataCite, )

• Different download formats and 
coordinate systems 

• No registration needed
• Rich metadata (CC-0; as XML or pdf)
• Re-use research data – open (CC-BY)

Field data: maps.bonares.de/mapapps/?lang=en
Long-term experiments: lte.bonares.de
Soil profiles: tools.bonares.de/bp_db/ 



NFDI – connect database „silos“

NFDI (=National Research Data Infrastructure) 

• 28 consortia (from Agriculture to Zoology)

• cooperation not competion

• ethical aspects, industry involvement…

• 10 years financed, up to 900 M€

• national response to commercial “data players”, e.g. Google 

• international harmonization



FAIRagro – connect agricultural database „silos“

Soil-Agrosystem data networks Research data management (RDM) 

networks

2023 - 2028



FAIRagro – organisation

TA 1: Use Cases - Implementation

TA 2: Community 

Involvement & Networking

TA 4: Infrastructure Services

TA 5: Management and 

Coordination

Goal: Set up a FAIRagro Portal to provide access all soil/agri data

Support & 

Training
Guidelines

Data Steward 
Service Center

Education & 
Training  

IT Services

and

Standards

Networked 
RDIs 

DQ and 
Plausibility

Search & 
Inventory 

Terminology Legal FrameworkDQ Metrics

A
gr

o
sy

st
em

 C
o

m
m

u
n

it
y

(w
h

at
 a

re
 y

o
u

r 
d

em
an

d
s?

)
Flagship    

Use Cases

29 national partners 
(universities, research 
institutes, associations…)



FAIRagro – One Portal for all
Goal: Set up a FAIRagro Portal to provide access all soil/agri data
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Data 

Repository

Our use case from the beginning…

Data publicationData preparation Data re-use
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Thank you 
Danke
Xie xie

for your attention!

(Black soil in South Germany)



lte.bonares.de

• Agricultural long-term experiments (LTE)

• answer research questions of climate change, 
ecosystem services, nutrient cycles, agri. yield,…

• LTE definition: >20 years

• LTE data/contact often difficult to find / access

BonaRes product: map with metadata of ~ 570 LTE

✔ 30 countries

✔ metadata harmonization

✔ different display and filter functions

✔ open infrastructure

✔ international cooperation (GLTEN, EJP Soil)

LTE Overview map

Find a browse (meta)data


