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1999 Recommendation of the OECD Biodiversity Working Group

https://web-archive.oecd.org/2012-06-15/164761-2105199.pdf

https://web-archive.oecd.org/2012-06-15/164761-2105199.pdf


MissionVision

A world in which the best possible
biodiversity data underpins
research, policy and decisions.

To mobilize the data, skills and
technologies needed to make

comprehensive biodiversity
information freely available for

science and decisions addressing
biodiversity loss and sustainable

development



Shared infrastructure

By embracing hosted and cloud-based
environments, GBIF's infrastructure
expands easy access to biodiversity data,
promotes collaboration, facilitates data
harmonization and fosters innovative
research

https://www.gbif.org/value

https://www.gbif.org/valueofgbif
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Providing biodiversity evidence for research and policy

Combine sources
of evidence

Create Share
FAIR and open access

Transform
Apply and use data



Thematic communities

Fostering focused collaboration and
knowledge exchange among experts in
specific biodiversity domains, these
communities serve as dynamic hubs where
people come together to address shared
challenges.

https://www.gbif.org/value

Food

Soil

Collection
s

Climate

DNA

Conservation

Invasives

Health

Business
sector

https://www.gbif.org/valueofgbif


GBIF’s contribution to the Sustainable Development Goals



Deka M and Morshed N (2018) Mapping Disease Transmission Risk of Nipah Virus in South and Southeast Asia. Tropical Medicine and Infectious Disease. MDPI AG 3(2): 57.
Available at: https://doi.org/10.3390/tropicalmed3020057.

Flying foxes (Pteropus sp.) predict Nipah virus transmission risk

• Study maps the risks of Nipah infection in South
and Southeast Asia using models confirmed by
current outbreak in India.

• GBIF-mediated data resources used : 28,418
species occurrences

• Main risk factor is via human consumption of
Pteropus urine or saliva-contaminated raw sap
from date palm (Phoenix dactylifera)

Indian flying fox (Pteropus giganteus) by Hemant Kumar via iNaturalist. Photo licensed under CC BY-NC 4.0.



https://www.gbif.org/news/4NBqq6IfjVYLwX0u252oNM/call-for-proposals-for-a-systematic-review-of-gbif-enabled-research; https://doi.org/10.1073/pnas.2018093118

Evaluating trends in research uses

https://doi.org/10.1073/pnas.2018093118
https://www.gbif.org/news/4NBqq6IfjVYLwX0u252oNM/call-for-proposals-for-a-systematic-review-of-gbif-enabled-research


https://www.gbif.org/news/4NBqq6IfjVYLwX0u252oNM/call-for-proposals-for-a-systematic-review-of-gbif-enabled-research; https://doi.org/10.1073/pnas.2018093118

Evaluating trends in research uses

https://doi.org/10.1073/pnas.2018093118
https://www.gbif.org/news/4NBqq6IfjVYLwX0u252oNM/call-for-proposals-for-a-systematic-review-of-gbif-enabled-research


https://www.gbif.org/news/4NBqq6IfjVYLwX0u252oNM/call-for-proposals-for-a-systematic-review-of-gbif-enabled-research; https://doi.org/10.1073/pnas.2018093118

Geography of GBIF data use and authorship

https://doi.org/10.1073/pnas.2018093118
https://www.gbif.org/news/4NBqq6IfjVYLwX0u252oNM/call-for-proposals-for-a-systematic-review-of-gbif-enabled-research


Capacity enhancement

By focusing on people, GBIF recognises that the
success of data sharing and conservation efforts relies
on individuals' skills, knowledge, and engagement at
various levels.

• providing documentation and learning resources
• capacity enhancement mentoring
• biodiversity open data ambassadors
• regional knowledge networks and a global community
of practice



Research and policy

GBIF empowers its community of users to
unlock new insights, enabling ground-
breaking scientific studies and facilitating
evidence-based policy decision-making.

https://www.gbif.org/data-use



https://www.cbd.int/gbf/

GBIF and the Kunming-Montreal global
biodiversity framework

GBIF relevance (illustrative)
Data to identify key biodiversity areas

Data to monitor restoration

Data to locate, monitor protected areas

Data for species conservation

Data on invasive species occurrence

Data to model climate change impacts

Platform for sharing EIA data

Capacity programmes for data mobilization and use

Making data available for implementation
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A multi-year programme funded by
the European Union led by GBIF with
the aim of enhancing capacity for
effective mobilization and use of
biodiversity data in research and
policy

* As of 21 Feb 2024

+1,3
million

1,141

103BID
As of 31 May 2022

Projects

Professionals
trained

Peer-reviewed
publications*

Species occurrence
records

Data used in

102

Biodiversity Information for Development (BID)



BID 2

BID 2 A multilateral family of funds dedicated to confronting
biodiversity loss, climate change, and pollution, supporting
land and ocean health. The partnership includes 186 member
governments as well as civil society, Indigenous Peoples,
women, and youth, with a focus on integration and inclusivity.



Economic dividend from GBIF-mediated data

For every €1 invested in GBIF
there are €3 of benefits to users
and up to €12 to society

https://www.gbif.org/value

https://www.gbif.org/valueofgbif


GBIF is “the most comprehensive, openly
available, application-agnostic (most
unbiased), easiest-to-use, and modern
access point to known digital species
occurrence data”

https://www.gbif.org/value

CoDATA Twenty-Year Review of GBIF

https://www.gbif.org/valueofgbif
https://www.gbif.org/news/1QfpUlGByxjqBktiYAfyIK/
https://www.gbif.org/news/1QfpUlGByxjqBktiYAfyIK/


Thank you!
Prof. Dr. Birgit Gemeinholzer - GBIF Science Committee Chair



Open Science and Open 
Data 

main principles and concepts

Dimitri Brosens
Coördinator Flemish Biodiversity Portal

 GBIF Belgium
0000-0002-0846-9116

Dimitri.brosens@inbo.be
2024/06/06
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Flemish Living Atlas project: 
Vlaams Biodiversiteitsportaal

Belgian Biodiversity Platform:
Belgian GBIF Node



Open Science?













UNESCO Recommendation on Open Science
The UNESCO Recommendation on Open Science is the first international standard setting instrument on open science.

https://www.unesco.org/en/open-science


UNESCO Recommendation on Open Science
The UNESCO Recommendation on Open Science is the first international standard setting instrument on open science.

https://www.unesco.org/en/open-science








89 ambitions of the EU's open science policy

● Open Data
■ FAIR and Open Data

● European Open Science Cloud (EOSC)
■ Store, share, process and reuse research digital objects

● New generation metrics
■ New indicators

● Alternative metrics and rewards
■ Research quality and impact

● Future of scholarly communication
■ Open access policy



9 ambitions of the EU's open science policy
● Rewards

■ Recognise the diverse outputs, practices and activities 

● Research integrity and reproducibility of scientific results
■ results of research and innovation activities should be 

reproducible
● Education and skills

■ All scientists in Europe should have the necessary skills and 
support to apply open science research routines and 
practices.

● Citizen science
■ The general public should be able to make significant 

contributions



Biodiversa+ and Open Science

1. Promotes Accessibility and Sharing of Data

2. Encourages Collaborative Research

3. Transparency in Research Processes

4. Public Engagement and Citizen Science

5. Funding and Policy Support

6. Utilization of Open Access Journals and Repositories







Centralized 
data systems

FAIR and beyond

REUSE of 
Data

DMP & 
protocol for 
new projects

GDPR



Potential spearhead:  INBO: integrated data management and 
retrieval

● How can we do more with long-term data and repurpose historical data for 
research? 

● Can we develop data networks? 

● How do we put more effort into European cooperation to align biodiversity 
monitoring? 

● How do we encourage the application of open science objectives within 
INBO? 



● Open Science is not different to traditional science.

● It just means that you carry out your research in a more transparent and collaborative way. 

●  Open Science applies to all research disciplines. 

Introductory Course
FOSTER consortium. (2018, November). What is 
Open Science? (Version 1.0). Zenodo. 
http://doi.org/10.5281/zenodo.2629946

● understand what Open Science means and why you should care about it

● be aware of some of the different ways to go about making your own research more open over 
the research lifecycle

● understand why funding bodies are in support of Open Science and what their basic 
requirements are 

● be aware of the potential benefits of practicing open science 

What is open science?



...the practice of science in such a way that others can 
collaborate and contribute... 

where research data, lab notes and other research processes 
are freely available, under terms that enable reuse, 
redistribution and reproduction of the research and its 
underlying data and methods. 

What is open science?



Why open science?

....Opening the research process supports validation, 
reproducibility and reduces cases of academic misconduct….

It helps to maximise the impact of your research and provides 
the foundations for others to build upon. 

applying open science in your daily workflows is just part of good research practice!



Why open science?

In a nutshell, Open Science is transparent and accessible 
knowledge that is shared and developed through collaborative 
networks (Vicente-Sáez & Martínez-Fuentes 2018)

applying open science in your daily workflows is just part of good research practice!



Why open science?

applying open science in your daily workflows is just part of good research practice!

Trusting on the shoulders of open giants? Open 
science increases trust in science for the public and 

academics

https://doi.org/10.1093/joc/jqac017



Why open science?

Good for Research
Practicing open science means that 
research outputs are accessible to 
all – not stuck behind pay walls. This 
helps to ensure that all researchers, 
and other stakeholders, have access 
to information regardless of their 
location or economic situation. It 
means that the research process 
can be accelerated and new 
knowledge can be more quickly 
generated and built upon to help 
solve grand challenges.



Why open science?

Good for Society
Open science offers a better return 
on investment from research 
funded by public money and 
contributes to better economic 
growth.



Why open science?

Good for You

https://www.enago.com/academy/open-access-publications-get-cited-more-often/
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.0040157

By sharing your articles, data, code 
and methods, you are multiplying 
the number of citable outputs. 
Your research will be more visible 
and understandable to others, which 
may mean that you might see your 
citation rate increase. If people can 
find and access your research, the 
potential impact increases. In 
addition, practicing open science can 
foster new collaborations and 
research partnerships. 

https://www.enago.com/academy/open-access-publications-get-cited-more-often/
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.0040157


Why open science?

Compliant with grant 
rule….

Biodiversa+ strongly supports open science, including open 
sharing of research data and digital outputs to stimulate novel 
approaches to the collection, reuse, analysis, validation, and 
management of data and information, thus increasing the 
transparency of the research process and robustness of the 
results. Therefore, submitted projects are expected to make 
produced data, digital outputs, and supporting material 
(including metadata) publicly available, possibly after a short 
period of exclusivity, unless there are legitimate reasons to 
constrain access. In particular, raw data should be made 
accessible to allow for integrated data analysis across 
different datasets. Data and digital outputs must be 
discoverable through machine readable catalogues, 
information systems and search engines. Projects should 
generate FAIR4 data and knowledge products, particularly in 
the context of real-time data feeds, exploring workflows that 
can provide “FAIR-bydesign” data, i.e., data that is FAIR from 
its generation, and building on and widening data availability in 
European Research Infrastructures federated under the 
European Open Science Cloud (EOSC). To this end, project 
proposals will need to develop and implement a Data and 
Digital Outputs Management Plan, which will also ensure 
ethical approaches and compliance with the Data Policy of this 
call .



Open Science - The pillars of Open Science

/C
ode



Open Science - more than just open access to publications!

...Share your data

the research data that underpins publications should also be accessible to support 
validation and facilitate reuse. In cases where data sensitivities won't allow open 
access, be sure to provide details on how someone could request authorised access.



Open Science - more than just open access to publications!

...Share your data

“Open means anyone can freely access, use, modify, and share for any purpose

(subject, at most, to requirements that preserve provenance and openness).”



Open Science - more than just open access to publications!
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Open Science - more than just open access to publications!



Open Science - more than just open access to publications!

...Open data should be FAIR data

Findable
● Persistent identifiers (DOI)
● Metadata
● Naming conventions
● Keywords
● Versioning

Accessible
● Choice of datasets
● Data repository
● Software, documentation
● Access status
● Retrievable data
● Metadata access

Interoperable
● Standards
● Vocabulary
● Methodology
● References 

Reusable
● Licensing
● Provenance
● Community 

standards

https://ardc.edu.au/resources/working-with-data/fair-data/fair-self-assessment-tool/



Open Science - more than just open access to publications!



Open Science - more than just open access to publications!

https://ardc.edu.au/resources/working-with-data/fair-data/fair-self-assessment-tool/


FAIR Open data Similarity Difference

Findable: Data can be 

easily found by 
machines and humans. 

Data must be available in its entirety and at a low 
reproduction cost. 

Findability and accessibility in 
FAIR is quite similar to 
availability in open data, 
because it provides accessibility 
to the user. 

Availability in open data refers to data integrity and does not mention other conditions. 
Open data focuses on no barriers to data accessibility, while accessibility in FAIR principles 
highlights the need for data protection and the conditions for access to be formulated to 
meet the specific circumstances that relate to the data. 

Accessible: 

Authentication and 

verification is possible 
after the user accesses the 
data. 

   

Interoperable: Data can 
be integrated with 
other data and systems or 
workflows for analysis, 
storage and processing are 
interoperable. 

  
Interoperability is promoted by the creation of machine-readable instances of ontologies 
that the data represent, linked to metadata in languages such as JASON or RDF, widely 
used for the Semantic Web. 

Reusable: Metadata and 

data should be defined 
for reuse and can be 
replicated and/or mixed in 
different environments. 

• The data should be made available under the 
condition of reuse and redistribution. 

Both principles have the 
purpose of making data 
reusable. 

Open data does not mention metadata and focuses on redistribution neutrality. 

 

• Anyone should be able to use, reuse 
and redistribute the data— there is no 
discrimination based on the purpose for which the 
data is to be used or the individuals/groups wishing 
to use it. 

  

https://direct.mit.edu/dint/article/4/4/867/112737/FAIR-Versus-Open-Data-A-Comparison-of-Objectives



Open Science - more than just open access to publications!

...Share your code 

- many researchers now develop bespoke bits of code to help them analyse and/or 
visualise the data they have collected. Having access to this code is essential for 
supporting the validation of your findings and to help others to build upon your work.



Open Science - more than just open access to publications!

https://github.com/inbo/mica-occurrences


Open Science - more than just open access to publications!

...Share your workflows & methodology

- without knowing what steps were taken to capture, process and analyse the data - and in 
what order - it can be virtually impossible to validate published findings. This has led to what 
some are calling the Reproducibility Crisis. 

https://en.wikipedia.org/wiki/Replication_crisis


Open Science - more than just open access to publications!

https://osf.io/7dpgr/


Open Science - more than just open access to publications!

...Open peer review

Open peer review (also called "public peer review", "transparent peer review") denotes 
several, closely related forms of scholarly peer review: Open-identity or attributed peer 
review (as opposed to anonymous peer review) 

Open-disclosure or public peer review, where the peer review contents are publicly 
available.



Open Science - more than just open access to publications!

...Open peer review

making the peer review process more 
transparent, researchers have better 
access to peer feedback at an earlier stage 
in the lifecycle and consumers of research 
outputs can have greater confidence in their 
quality.



Open Science - more than just open access to publications!

...Open Educational Resources

Open Educational Resources (OER) 
are teaching, learning and research 
materials in any medium – digital or 
otherwise – that reside in the 
public domain or have been 
released under an open license that 
permits no-cost access, use, 
adaptation and redistribution by 
others with no or limited restrictions.

https://inbo.github.io/tutorials/


Open Science - Taxonomy!

https://www.fosteropenscience.eu/foster-taxonomy/open-science-definition


Open Science - Ideas for opening up!

During the planning stage

Consider writing a blog post/ research idea paper outlining your 
ideas and approaches early on to get community feedback.

● Find the relevant research question 

Seek involvement from other researchers, be sure to consider 
involving other stakeholders too.

● Make the research Question is sharp and clear
● Research is relevant with the research  question

Check data repositories to see if there are existing data that you 
can reuse or build upon. 



Open Science - Ideas for opening up!

During the planning stage

● Write a Data Management Plan
● Create a Communication Plan
● Foresee revision



Open Science - Ideas for opening up!

During the active stage_ data collection

• Data collection through well defined 

protocols

• Automatic data collection when possible

• Existing data is (re)used when possible

• Validation procedures are in play

• Measurement biases are understood and 

documented



Open Science - Ideas for opening up!

During the active stage_ data storage

• Data is well organised, documented and 

stored

• Use DMP

• Metadata

• Be aware of sensitivities (GDPR…), 

sensitive data



Open Science - Ideas for opening up!

During the active stage_ data analysis

• Data validation is reproducible

• fixed validation rules

• Data transformation is reproducible

• scripted data workflow

• Data analysis is adequate and correct

• Analyse workflow is open and 

reproducible

• A versioning system is used (git)

• Code and scripts are kept



Open Science - Ideas for opening up!

During the active stage

You might share your methodologies and early 
findings via preprints.

Worried about getting scooped if you share early?
Pre-registering your study gives you time-stamped 
evidence of your ideas. In addition, any peers that 
review your early work can vouch for you. The Open 
Science Framework (OSF) guide offers great advice 
on pre-registering your project. 



Open Science - Ideas for opening up!

Towards the end of your research_data sharing

• Data is published as open data

• FAIR principles are followed

• Open source code (scripts)

• Open protocols



Open Science - Ideas for opening up!

Towards the end of your research_publications

• Published as open access

• Correct citations of sources (DOI…)

• Use of OrcID’s



Open Science - Ideas for opening up!

Towards the end of your research_archiving

• all documents and achieved sustainable 

and made open in an efficient way

• all data will be archived

• all samples are archived

• all protocols are archived

• all source code is archived



Open Science - Ideas for opening up!

Towards the end of your research_reuse

• Create opportunities for internal and 

external reuse of all resources



Open Science - Ideas for opening up!

Towards the end of your research

Make sure to publish with an Open Access journal 
and/or to deposit your publications in an Open 
Access repository. This means that anyone can 
read - and cite - your findings in the short and 
longer-term.

Be sure to deposit any data required to validate your 
findings as well as any software you've developed to 
analyse or visualise them. 
Link your papers, data, and code to each other 
through the assignment of DOIs. Link all of these 
back to you through your ORCID ! 

https://orcid.org/


What is driving funding bodies to embrace Open Science?

The key driver for this is the belief that publicly funded 
research should be made available to support
 

public trust in research
to support scrutiny and validation
to enable reuse
and to drive innovation.  



Research Life Cycle
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Research Life Cycle



Research Life Cycle: Data Management Plan



Thank you….

Some Questions?



Data Management Plans: 
Why scientists should create & sustain them

Jennifer Anderson, Swedish University of Agricultural Sciences

FUNACTION Coordinator (BiodivProtect)
MoSTFun Partner (BiodivMon)



FUNACTION — Aquatic FUNgal biodiversity: developing knowledge and 
strAtegies to inform ConservaTION priorities and measures



Foundation: 
Produce the knowledge 
needed for the basis of 
AF-aware conservation 
actions.

Conservation:
Translate that knowledge 
into conservation planning 
and monitoring tools.

Communication:
Build support for AF-aware 
conservation and produce a 
useful scientific basis for
implementation.

FUNACTION — Aquatic FUNgal biodiversity: developing knowledge and 
strAtegies to inform ConservaTION priorities and measures
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useful scientific basis for
implementation.
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www.funaction.eu
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@funaction.bsky.social FUNACTION

FUNACTION — Aquatic FUNgal biodiversity: developing knowledge and 
strAtegies to inform ConservaTION priorities and measures



Data

• Consortium members
• names, contact info, social media accounts, 
• titles, positions, work addresses.

• Partner organizations—logos, rules
• National Funders—contacts, logos
• Consortium Meeting Notes
• Consortium Documents--other
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Data

• Stakeholder info
• Surveys & responses
• Webinars & 

registrations

Samples:
• Water-microbes
• Water-chemistry
• Sediment
• Leaf litter

Primary Scientific Data:
• DNA sequences-

metabarcode & 
metagenome

• Water chemistry
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Data

• Stakeholder info
• Surveys & responses
• Webinars & 

registrations

Samples:
• Water-microbes
• Water-chemistry
• Sediment
• Leaf litter

Primary Scientific Data:
• DNA sequences-

metabarcode & 
metagenome

• Water chemistry
• Site metadata

Secondary Scientific Data:
• Maps
• Models
• Derived outputs

• Scripts
• Readme
• Analysis 

documentation

• Event outcomes
• Videos
• Outreach materials
• Media reach
• Outputs tracking

• Project 
datasets

• Independent 
datasets

• Consortium members
• names, contact info, social media accounts, 
• titles, positions, work addresses.

• Partner organizations—logos, rules
• National Funders—contacts, logos
• Consortium Meeting Notes
• Consortium Documents--other

• Permits, permissions, 
Nagoya, GDPR…..

• Photos – with people, 
w/out people



Data

Special considerations
• Large datasets
• Personal data - GDPR
• Public/Private
• who is responsible?
• When?
• Where?
• Backup
• Archiving
• Formats 
• Terminologies
• Sharing internal/external



Data Management Plans: Why scientists should create & sustain them

1 Project
8 Partners/teams
7 Countries
6 National funding agencies
23 Team members 
4 Former members
5 Work Packages (2 co-leads each)
10 Case study watersheds 
10 Timepoints
~800 Unique collections
>3000 Total samples

Personal data -- GDPR
Unique raw data
Internal/external documents

Shared/cooperative tasks

Open Science

www.funaction.eu

@funaction.bsky.social

FUNACTION



Data Management Plans: Why scientists should create & sustain them

Spain (water chemistry)

Estonia (extractions, library prep)

Sweden (sequencing)

1 Project
8 Partners/teams
7 Countries
6 National funding agencies
23 Team members 
4 Former members
5 Work Packages (2 co-leads each)
10 Case study watersheds 
10 Timepoints
~800 Unique collections
>3000 Total samples

Personal data -- GDPR
Unique raw data
Internal/external documents

Shared/cooperative tasks

Open Science



Data Management Plans: Why scientists should create & sustain them

Avoidance of chaos

Softulka | Shutterstock



Data Management Plans: Why scientists should create & sustain them

• Efficiency
• Structured data collection & storage
• Reduce risk of loss 
• Consistency within/among teams and continuity over time
• Promotes share/re-use of data and reproducibility
• Longevity – supports deposits to public databases
(adapted from: Goudeseune L. et al 2023 DOI : 10.5281/zenodo.3448251)

Softulka | Shutterstock



Data Management Plan:

• Efficiency
• Structured data collection & storage
• Reduce risk of loss 
• Consistency within/among teams and continuity over time
• Promotes share/re-use of data and reproducibility
• Longevity – supports deposits to public databases

The DMP
• Supports common understanding and expectations 

among Partners and associated teams for the 
management of data associated with FUNACTION.

• Serves as a tool to ensure FUNACTION meets research 
community, partner institution, national and EU standards 
for data access (inclusive of FAIR principles and 
deposition of data into appropriate public repositories).

• Provides a mutually agreed framework defining the use, 
sharing, and storage of data.

Canteiro, C., Fernandes, I., Ferrari, E., 
Kisand, V., Retter, A., Romero Mujalli, D., & 
Anderson, J. L. (2024). FUNACTION Data 
Management Plan. Zenodo. 
https://doi.org/10.5281/zenodo.11073579

https://doi.org/10.5281/zenodo.11073579


Data Management Plan: FUNACTION

Data - component Solution
Sequence data SLU: Physical server with 

backup. Redundant copies.

Personal data SLU: Sharepoint w/ 
restricted access & 
physical server

Terminologies for metadata Enforced through 
Kobotoolbox collection

IDs Persistent unique identifiers 
as per DMP

Element
Shared online docs
DMC meetings
Reporting at monthly meeting



Data Management Plan: FUNACTION

• Efficiency
• Structured data collection & storage
• Reduce risk of loss 
• Consistency within/among teams and continuity over time
• Promotes share/re-use of data and reproducibility
• Longevity – supports deposits to public databases

Sample naming conventions
= persistent unique identifiers



Data Management Plan: FUNACTION

• Efficiency
• Structured data collection & storage
• Reduce risk of loss 
• Consistency within/among teams and continuity over time
• Promotes share/re-use of data and reproducibility
• Longevity – supports deposits to public databases

Sample naming conventions
= persistent unique identifiers
+ flexible for use throughout project

LU09T1_W1_MB1 = DNA sample relating to sample from above for barcode “1”

LU09T1_W1_ MB1_raw = Raw sequence data from sample

LU09T1_1-wWWW-xy = USID + number to identify unique photo file + w[initials to
identify people pictured in photo if applicable] + initials of photographer
for photo credit



Data Management Plan: FUNACTION

• Efficiency
• Structured data collection & storage
• Reduce risk of loss 
• Consistency within/among teams and continuity over time
• Promotes share/re-use of data and reproducibility
• Longevity – supports deposits to public databases Kobotoolbox

Standardized terminologies
Centralized data collection

= Uniform, correctly spelled/typed/etc, terminology
= Standard formats
= Unified dataset from the start, across the countries
= Transparency 
= Availability



Data Management Plan: FUNACTION

• Efficiency
• Structured data collection & storage
• Reduce risk of loss 
• Consistency within/among teams and continuity over time
• Promotes share/re-use of data and reproducibility
• Longevity – supports deposits to public databases

Goudeseune L. et al 2023 DOI : 10.5281/zenodo.3448251



Data Management Plan: FUNACTION

Switzerland Daniel Romero 
Mujalli (Andreas 
Bruder)

Germany Alice Retter

Estonia Veljo Kisand

Italy Emanuele Ferrari

Portugal Isabel Fernandes

USA Catia Canteiro
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Contents of the talk
• What is AI?

• Beyond misconceptions and hype

• Foundations of the use of AI
• AI in Biodiversity Data Management
• Ethical concerns
• Future aspects of AI research
• Conclusion
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What is AI? (demystifying AI) 
• AI = computer systems designed to perform

tasks that typically require human
intelligence

• E.g. recognize patterns, make decisions, 
interpret images/language

• Now-a-days AI is commonly used as a 
synonym for different advanced tools like
chat GPT

• Most AI is driven by Machine Learning (ML) –
methods (=methods that learn from data)

• Disclaimers:
• AI is not magic – it always makes mistakes
• AI works reliably on a set of very limited tasks,
• Setting up AI is often laborous
• AI is often black box

ML

AI
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Foundations of the use of AI
• AI is data driven

• AI depends on high-quality, well-documented and FAIR 
(Findable, Accessible, Interoperable, Reusable) data

• Poor data = poor AI outcomes
• AI often requires lots of data 

• AI requires infrastructure: storage systems, processing 
power, tools for sharing and standardizing data

• AI requires interdisciplinary collaboration
• E.g. domain experts (biologists, chemists, GIS experts or 

ecologists) and AI experts

• Building the foundations for AI is often laborous

Occam’s razor: all else being 
equal, the simplest explanation 
that fits the data is usually the 
best one. 

Simpler, purpose-built models 
often provide better results than 
overly complex, generalized 
models. 
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AI for data collection and data-analysis
• Tools like camera traps, satellites and acoustic 

sensors generate large volumes of data
• AI can help in pre-sort, extract or classify species in 

photos and sounds - e.g., iNaturalist, BirdNET
• AI might be useful if:

• There exists lots of data (e.g. >10k data points)
• Some level of mistakes are OK
• There are resources for tailor-made solutions

Work scheme of BirdNET:

Amount of data for training iNaturalist in 2017

EUNIS classes of Austria from Sentinel 2 satellite data:
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AI in database management
• Anomaly detection: ML can flag unusual entries (e.g. 

coordinate far outside known range, new species) 
• AI-enhanced databases learn from usage: e.g. predictive 

indexing or query optimization to speed up common 
database queries.

• Self-managing systems: cloud databases use AI to auto-
scale, balance loads, and optimize storage for biodiversity 
repositories.

• Only few real life examples: Mostly basic research and 
custom solutions until now

Anomaly detection from camera data
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AI in master data management (MDM)
• Master data (like species lists) must be consistent 

• Unifying reference data (especially taxonomy): AI can reconcile synonyms, 
spelling variants, and common names across datasets.

• Example: GBIF’s Backbone Taxonomy (plus AI fuzzy matching) ensures consistent species 
names.

• Recent advances in Natural Language Processing (NLP), like Large 
Language Models (LLMs) will potentially help 

• “LLM for Data Management”: https://doi.org/10.14778/3685800.3685838
• “How Large Language Models Will Disrupt Data Management”: 

https://doi.org/10.14778/3611479.3611527

https://doi.org/10.14778/3685800.3685838
https://doi.org/10.14778/3611479.3611527
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AI for reference data & metadata 
management
• AI can automate metadata creation: e.g. extract 

scientific names, locations, and keywords from 
text or images

• Intelligent tagging: NLP models classify datasets 
by theme (ecosystem, methodology), improving 
search/discovery

• Smart catalogs: AI-powered data catalogs (e.g. 
Alation) infer metadata and suggest relationships 
between datasets

Automatic metadata creation from text labels
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Ai for data transformations and ETL pipelines
• ETL = extract, transform, load
• Smart ETL pipelines: AI/ML suggests mappings 

between formats  and generate code for 
transformations

• Continuous integration: With ever-changing 
schemas, ML can update workflows 
automatically.

• While concrete examples are emerging, the 
trend is clear: ML will make data wrangling less 
manual and more intelligent.

Dataset integration with AI:
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AI in Biodiversity Data Management
Storage & lifecycle management:
• Data organization: AI can index and tag datasets, suggest metadata to improve 

Interoperability, and compress or summarize data for efficient accessibility (= easier and 
better FAIR)

• This makes it easier to re-use existing data

• Preservation and arciving: AI can help to assess which data merit long-term storage (based 
on usage, quality, scientific value)

• Example: EOSC EDEN project (Horizon Europe project, 2025->) is developing frameworks for this

• Cloud optimization: AI is increasingly being used by the cloud environment providers to 
optimize all kinds of processes

Storage and lifecycle management currently remains mostly manual for researchers
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Ethical and legal concerns
• Transparency & explainability: Complex AI models are “black boxes.” 

• It’s essential to document, share code/models, and use explainable AI techniques

• Data bias and fairness: Biased training data (e.g. over-sampling common species or 
regions) can skew AI models.

• Bias can lead to under-detection of rare or understudied species.

• Privacy and sensitivity: Some biodiversity data (e.g. the location of an endangered species 
nest) are sensitive. 

• AI tools must respect data privacy laws (like GDPR) and ethical guidelines. 

• Environmental impact: Training large AI models consumes energy
• Regulation (EU AI Act): New laws will classify AI tools by risk level. 

• “low-risk” tools (like AI-assisted analytics) might have fewer restrictions, while “high-risk” cases (e.g. 
wildlife monitoring systems affecting policy) may need strict governance. 
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Future directions in AI research
• Foundation models: Models that are trained on vast datasets so they can be 

applied across a wide range of use cases
• Agentic AI: AI systems that can perform tasks independently and collaborate 

with other AI agents. These systems are expected to handle more complex tasks 
with minimal human intervention

• Resource efficiency: Large AI models will become more resource efficient
• Explainable AI (XAI): Research of interpretable models is and will stay popular 

due to increasing regulation
• Collaboration and community: Shared AI resources (open models, large labeled 

datasets like iNaturalist) will accelerate progress and revolutionalise some fields 
(E.g. recent development in meterology)

• EU AI and data legislation impact: The upcoming EU AI Act and related laws 
(GDPR, data protection) will shape AI use
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Conclusion
• Key messages: AI is a powerful set of tools that can greatly enhance 

biodiversity data workflows. 
• Its success depends on quality data management
• There are not many practical tools available

• Action points to be able to utilize AI for your data management:
• Make sure your data is accessible and of good quality
• Expect things to take more time and resources than the hype leads you to believe
• For best results, collaborate with ML/AI experts
• Keep your eyes open

• Lots of attention on the field: Safe to expect fast progress



Questions/discussion?

eero.siivola@syke.fi
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Research/sources
https://arxiv.org/html/2504.09288v1
https://peerj.com/articles/18853/
https://www.inaturalist.org/pages/computer_vision_demo  
https://bou.org.uk/blog-granados-birdnet/ 
https://blog.vito.be/remotesensing/habitat-mapping-ai  
https://doi.org/10.3389/fmars.2023.1283265 
https://www.nature.com/articles/s41598-023-50179-0 
https://doi.org/10.1525/elementa.418 
https://doi.org/10.3389/focsu.2024.1528837 
https://www.frontiersin.org/news/2025/03/03/reimagining-fair-for-an-ai-world-frontiers-
introduces-fair-data-management 
https://link.springer.com/article/10.1007/s42514-022-00101-3  
https://eosc.eu/eu-project/eosc-eden/ 
Car image: "The Vauxhall Victor FB Series UK 1964." by ronsaunders47 is licensed under CC 
BY-SA 2.0

https://www.inaturalist.org/pages/computer_vision_demo
https://www.inaturalist.org/pages/computer_vision_demo
https://www.inaturalist.org/pages/computer_vision_demo
https://bou.org.uk/blog-granados-birdnet/
https://blog.vito.be/remotesensing/habitat-mapping-ai
https://doi.org/10.3389/fmars.2023.1283265
https://www.nature.com/articles/s41598-023-50179-0
https://doi.org/10.1525/elementa.418
https://doi.org/10.3389/focsu.2024.1528837
https://www.frontiersin.org/news/2025/03/03/reimagining-fair-for-an-ai-world-frontiers-introduces-fair-data-management
https://www.frontiersin.org/news/2025/03/03/reimagining-fair-for-an-ai-world-frontiers-introduces-fair-data-management
https://link.springer.com/article/10.1007/s42514-022-00101-3
https://eosc.eu/eu-project/eosc-eden/
https://www.flickr.com/photos/46781500@N00/7643178332
https://www.flickr.com/photos/46781500@N00
https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse
https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse
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