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Welcome and introduction



Els Dhiedt: Biogeochemist Data Scientist 
at UK Centre for Ecology and Hydrology

Jasmine Hunter: Data Steward at UK 
Centre for Ecology and Hydrology
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Introductions

[ Introduction ]

CEH.AC.UK



1. WHAT IS FAIR? 2. PREPARING FAIR 
DATA

3. PUBLISHING FAIR 
DATA

4. SUPPORTING 
DOCUMENTATION 

AND METADATA

5. TOOLS, 
RESOURCES, 
QUESTIONS
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Agenda

[ Introduction ]

CEH.AC.UK
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1. What is FAIR?

1.1. What are the FAIR principles?



What is…?
CEH.AC.UK 6

❑ Findable

❑ Feasible

❑ Financeable

❑ Functional

❑ Friendly 

❑ Automated

❑ Aggregated

❑ Accessible

❑ Accurate

❑ Achievable

❑ Integrated

❑ Interoperable

❑ Interpreted

❑ Intelligent

❑ Innovative

❑ Recyclable

❑ Reproducible

❑ Reliable

❑ Relevant

❑ Reusable

F A I R
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A Short history of FAIR

[ What is FAIR? ]

CEH.AC.UK

A set of guiding principles for open and 
transparent data sharing

Developed in 2016 by representatives 
from the scientific community
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What are the FAIR principles?

[ What is FAIR? ]

CEH.AC.UK

Can the data be found easily by humans and 
machines?

Findable



Once it is found, are the data easy to access 
and download?

Accessible
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What are the FAIR principles?

[ What is FAIR? ]

CEH.AC.UK



Is the data easy to integrate with other data, 
workflows, and applications?

Interoperable
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What are the FAIR principles?

[ What is FAIR? ]

CEH.AC.UK
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What are the FAIR principles?

[ What is FAIR? ]

CEH.AC.UK

Is it easy for the data to be recreated and 
understood?

Is the data provenance fully described in a 
way that the data can be easily replicated?

Reusable
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FAIR vs open

[ What is FAIR? ]

CEH.AC.UK

FAIR Open



13

AI-ready data

[ What is FAIR? ]

INTRODUCTION TO RESEARCH DATA MANAGEMENT

AI, particularly, Large Language Models (LLMs), is transforming the way people interact with data

Data users at all levels can pose complex questions in natural language to chatbots

LLMs are only as good as the data they are trained on

Data being accessed and interpreted by AI systems must first be evaluated, validated, structured, 
governed, and shared in ways that support the responsible and effective use of AI

FAIR will (partly) get you there!
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1. What is FAIR?

1.2. Why is FAIR important?
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Obligations

[ What is FAIR? ]

CEH.AC.UK
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Obligations

[ What is FAIR? ]

CEH.AC.UK

• Funder’s data policy
• Accessibility, embargo periods, 

data repository

Funders
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Obligations

[ What is FAIR? ]

CEH.AC.UK

• Requirement of published data

Publishers
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Obligations

[ What is FAIR? ]

CEH.AC.UK

• GDPR
• Wildlife and Countryside Act
• Freedom of Information Act

Legislation
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Benefits

[ What is FAIR? ]

CEH.AC.UK
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Benefits

[ What is FAIR? ]

CEH.AC.UK

• Credit and promotion of work
• Data authors
• More trust in your research
• Build your network and create new 

collaboration opportunities

Data producer
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Benefits

[ What is FAIR? ]

CEH.AC.UK

• No need to reproduce data
• Easier to access and reuse other data
• Opportunity for collaboration

Data user
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Benefits

[ What is FAIR? ]

CEH.AC.UK

• Building on existing science
• Inspiration

Scientific community
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Benefits

[ What is FAIR? ]

CEH.AC.UK

• Progress innovation
• Access to data
• Transparent science

Society
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2. Preparing FAIR data

2.1. How to achieve FAIR?



How to achieve FAIR?
CEH.AC.UK 25
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How to achieve FAIR?

[ Preparing FAIR data ]

CEH.AC.UK

• Discoverable
• Web-accessible record
• Well-managed catalogue
• Unique identifier – e.g. DOI
• Discipline-specific keywords & description

Findable



• Persistently working link
• No access constraints or 

minimal and clear constraints via licencing
• APIs and user interfaces

Accessible
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How to achieve FAIR?

[ Preparing FAIR data ]

CEH.AC.UK



• Accepted languages, format, vocabularies
• Non-proprietary formats
• Machine readability

Interoperable
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How to achieve FAIR?

[ Preparing FAIR data ]

CEH.AC.UK
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How to achieve FAIR?

[ Preparing FAIR data ]

CEH.AC.UK

• Discipline-specific vocabularies
• Appropriate metadata standards
• Supporting documentation
• Clear licence describing terms of use

Reusable
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2. Preparing FAIR data

2.2. Key considerations



Techniques and 
methodologies

• Clear 
descriptions of 
sampling 
methods

Control 
measurements

• Geochemical 
reference 
material and lab 
standards 
included in 
metadata

Uncertainties and 
error reporting

• Compulsory age 
model 
uncertainty 
ranges

• Spatial 
resolution 
included

32

Preparing FAIR data – Community standards

[ Preparing FAIR Data ]

CEH.AC.UK

What are the community standards for data in your 
area?



FAIRsharing repository of standards: 
ideal for a detailed search. You can apply 

filters such as 'subject' (e.g. Ecology).

DCC list of metadata 
standards: general list of most 

common standards.
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Community standards

[ Preparing FAIR Data ]

CEH.AC.UK

Use the following to search for standards that may apply to your field 
of research:



Things 
to 

consider

Intended use

Analysis 
requirements

Embedded 
metadata

Software and 
skills needed 

to access

Version 
control 
options

Conversion 
for 

publication

Intended use

Embedded 
metadata

Software and 
skills needed 

to access

Version 
control 
options

Conversion 
for 

publication

Analysis 
requirements
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Data formats

[ Preparing FAIR Data ]

CEH.AC.UK
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Preparing FAIR data - Controlled vocabularies

[ Preparing FAIR Data ]

CEH.AC.UK

Controlled vocabularies are lists of standardised terms. They are used by data creators to 
enhance searching through harmonizing terminology across research fields.
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Reproducible data transformation and methods

[ Preparing FAIR Data ]

CEH.AC.UK

This includes adding 
comments to code to 
make it reproducible

Take notes as you go!
This will help you create 
supporting information 
and ensures the quality 

of your dataset
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Any Questions?
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3. Publishing FAIR data

3.1. The data publication process
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Published data - more than a 
paragraph in the supplementary!

[ Publishing FAIR data ]

CEH.AC.UK

For info about 
the data 
contact 
SM@rhmail.net

Research 
paper using 

Data

the Data in this 
study  is published  

by Smith et al., 
2025 at Data 
repository 1

Research 
paper using 

Data

No other useful 
information

VS

Citation and 
DOILicence

Metadata and 
supporting 

documentation

DiscoverabilityVersion 
integrity

Access in 
perpetuity

Published 
Dataset

Ethics and 
privacy 

requirements



Research 
Article or 
Data 
Paper 

Published 
Dataset in a 
repository
 

Authors and 
data 
creators

Physical 
samples
 

PIDs allow links 
to be made 
between 
Datasets, 
Research, and 
authors

Research organisations
 

The Power of Persistent identifiers (PIDs)

[ Publishing FAIR data ]
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3. Publishing FAIR data

3.2. Why publish data?



What are the benefits of publishing 
data?

CEH.AC.UK 44
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Why publish data – Open data = Open science!

[ Publishing FAIR data ]

CEH.AC.UK
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Why publish data – recognition of work and outputs

[ Publishing FAIR data ]

CEH.AC.UK
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Why publish data – credit to data creators and ECRs 

[ Publishing FAIR data ]
CEH.AC.UK



Tso et al. (2023), 
Journal of 
Hydrometeorology 24, 
2299–2319. 
https://doi.org/10.1175/
JHM-D-23-0018.1. 

Grid-to-grid (G2G)

Triple Collocation (TCM)

SMUK

CHESS (land, met and PE)

COSMOS-UK

Land Cover Map 2015 

See paper 
data 

availability 
statement

Countryside Survey topsoil carbon

Why publish data – so it can be reused!

[ Publishing FAIR data ]

https://doi.org/10.1175/JHM-D-23-0018.1
https://doi.org/10.1175/JHM-D-23-0018.1
https://doi.org/10.1175/JHM-D-23-0018.1
https://doi.org/10.1175/JHM-D-23-0018.1
https://doi.org/10.1175/JHM-D-23-0018.1
https://doi.org/10.1175/JHM-D-23-0018.1
https://doi.org/10.1175/JHM-D-23-0018.1
https://doi.org/10.1175/JHM-D-23-0018.1
https://doi.org/10.5285/c9a85f7c-45e2-4201-af82-4c833b3f2c5f
https://doi.org/10.5285/c9a85f7c-45e2-4201-af82-4c833b3f2c5f
https://doi.org/10.5285/c9a85f7c-45e2-4201-af82-4c833b3f2c5f
https://doi.org/10.5285/c9a85f7c-45e2-4201-af82-4c833b3f2c5f
https://doi.org/10.5285/c9a85f7c-45e2-4201-af82-4c833b3f2c5f
https://doi.org/10.5285/26b8ddd4-09fd-4e40-a556-6a8f3a7481ea
https://doi.org/10.5285/5aa8c5b4-4485-4954-b5c3-18d937a418f7
https://catalogue.ceh.ac.uk/documents/7de9790e-66a2-44b5-988e-283d764ef52f
https://doi.org/10.5285/b5c190e4-e35d-40ea-8fbe-598da03a1185
https://doi.org/10.5285/b5c190e4-e35d-40ea-8fbe-598da03a1185
https://doi.org/10.5285/b5c190e4-e35d-40ea-8fbe-598da03a1185
https://doi.org/10.5285/711c8dc1-0f4e-42ad-a703-8b5d19c92247
https://doi.org/10.5285/9e4451f8-23d3-40dc-9302-73e30ad3dd76
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Why publish data – meet policy requirements

[ Publishing FAIR data ]

CEH.AC.UK

NERC data policy BES Journals data archiving policy
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Case study: Plynlimon

[ Publishing FAIR data ]

PUBLISHING DATA

Uplands of mid-Wales

Research ongoing since 1968

Series of spatial and time series 
datasets



Some data held by the EIDC, earliest 
data is 2011

How do you access the earlier data?

51

Case study: Plynlimon – where are the data?

[ Publishing FAIR data ]

PUBLISHING DATA



52PUBLISHING DATA



1,349 catalogue views

84 downloads

53

Case study: Plynlimon – the impact

[ Publishing FAIR data ]

FDRI reuse 

PUBLISHING DATA

Run a seminar series for the Royal 
Geographical Society  

Application for a small grant to reuse 
and explore this dataset
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3. Publishing FAIR data

3.3. What to publish?

3



Model 
github

55

Data of long-term value

[ Publishing FAIR data ]

CEH.AC.UK

csv format

Project on groundwater level and soil moisture in the Wear Catchment, north-east England

2

Freely 
available third-
party 
environmental 
river data

5 min

Groundwater 
level
Soil moisture

Sensor-
specific 
software 
format

Predicted 
groundwater 
level
Soil moisture

1

3

4

5
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Data of long-term value

[ Publishing FAIR data ]

CEH.AC.UK

Complete – or annual snapshot if long-term 
monitoring

Not everything! – if can be easily reproduced, it's not of long-term value

Data you have generated – can incorporate third party data, if licence 
allows

Raw vs Processed – not straightforward! 
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3. Publishing FAIR data

3.4. Where to publish?



a centralized place to store, organize, 
and access data (physical or online)

Purpose

o Data sharing

o Data preservation

o Data analysis

o Data management

58

What is a data repository?

[ Publishing FAIR data ]

CEH.AC.UK



You can search for repositories 
in your field via 

https://commons.datacite.org/
repositories 

59

How to choose a repository

[ Publishing FAIR data ]

CEH.AC.UK

Funder data policy 
requirements

Meets FAIR? 

Repository certifications

Intended audience

https://commons.datacite.org/repositories
https://commons.datacite.org/repositories


British Oceanographic Data Centre

Discipline: Marine

Centre for Environmental Data Analysis

Discipline: Atmospheric, Earth Observation, 

and Solar and Space Physics

Environmental Information Data Centre

Discipline: Terrestrial and Freshwater

National Geoscience Data Centre

Discipline: Geoscience

UK Polar Data Centre

Discipline: Polar and Cryosphere

We provide a focal point for scientific data and information spanning all environmental science domains. We 

are a network of distributed data centres, with domain specific expertise:

NERC Environmental Data Service Repositories

[ Publishing FAIR data ]

https://www.bodc.ac.uk/
https://archive.ceda.ac.uk/
https://eidc.ac.uk/
https://www.bgs.ac.uk/ngdc/
https://www.bas.ac.uk/data/uk-pdc/
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4. Supporting documentation 
and metadata
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Are these data practices FAIR or not?

CEH.AC.UK



Supporting documentation: documentation containing information that allows 
your data to be fully understood.

Metadata: ‘data about data’, structured, key information that provides context 
about the dataset to allow viewers to understand, interpret, and re-use a dataset.

68

What are they?

[ Supporting documentation and metadata ]

CEH.AC.UK
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Why create supporting 
documentation and metadata?

[ Supporting documentation and metadata ]

CEH.AC.UK



70

Why create supporting
documentation and metadata?

[ Supporting documentation and metadata ]

CEH.AC.UK
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Why create supporting
documentation and metadata?

[ Supporting documentation and metadata ]

CEH.AC.UK
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Scenario: You've found the perfect 
third-party dataset for your research. ​

What information do you need to be 
able to reuse it effectively?​

CEH.AC.UK
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What information do you need to be able to reuse 
it effectively?​

CEH.AC.UK
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What information included in a data publication: The data

[ collection and analysis ]

CEH.AC.UK

Data files should be ​:
• Whole and 

complete
• In a reusable 

format (non-
proprietary)

• QA'd to ensure 
accuracy and 
integrity
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What information included in a data publication: Metadata

[ collection and analysis ]

CEH.AC.UK

Metadata – Data 
about the data
• Descriptive 

metadata – the 
WHO, WHAT, 
WHERE, HOW, 
and WHY of the 
dataset
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What information included in a data publication: Metadata

[ collection and analysis ]

CEH.AC.UK

Metadata – Data 
about the data
• Structural 

metadata: 
Describes the data 
format, contents, 
and how it is 
organised
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What information included in a data publication: Metadata

[ collection and analysis ]

CEH.AC.UK

Metadata – Data 
about the data
• Administrative 

metadata –  how 
the data can be 
used

• Licencing, funding, 
acknowledgements
, authors, 
institutions

• Project access
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What information included in a data publication: Metadata

[ collection and analysis ]

CEH.AC.UK

Metadata – Data 
about the data
• Relationship 

metadata: how the 
data links with 
other datasets, 
code, and research

• Versioning
• Source datasets
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5. Tools and resources



83

EIDC – Guidance and template

[ Tools and resources ]

CEH.AC.UK

The EIDC provides 
guidance on data 

structure, 
formatting, and 

metadata 
contents

Plus a 
downloadable 

supporting 
document 
template!
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External resources

[ Tools and resources ]

CEH.AC.UK

Elixir RDMkit ARDCThe Turing way
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External resources

[ Tools and resources ]

CEH.AC.UK

The Turing 
way

ARDC ARDCElixir RDMkit
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External resources

[ Tools and resources ]

The Turing 
way

ARDC ARDCElixir RDMkit

CEH.AC.UK
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Thank You!
Any questions?

For more information
please contact:
datastewards@ceh.ac.uk
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