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Welcome words and introduction of the 
meeting

By Alberto Basset, MUR
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Welcome to the workshop on biodiversity monitoring data 
interoperability and harmonisation

+ 40
Registered
participants

38.5% European or 
International 
databases or 

initiatives

25.6% Biodiversa+ 
Partners

12.8% (Sub-) 
national 

databases or 
initiatives

10.3% From the 
EC, REA or EEA

12.8% Other

Who registered for this workshop?
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Agenda of the workshop

ü Introduction of the meeting and scene setting by Alberto Basset, MUR and Hilde Eggermont, BelSPO, 
Biodiversa+ Chair and Coordinator

ü Data architecture and data flows in EuropaBON & EBVs, by Dani Villero and Néstor Fernandez, 
EuropaBON

ü Presentation of data flows in GBIF and diversifying the GBIF model, by Tim Hirsch, GBIF Secretariat

ü Presentation of Meta(data) structure and workflows in LifeWatch ERIC, by Lucia Vaira, LifeWatch ERIC

ü DNA (meta)barcoding. BIOSCAN/iBOL Infrastructure developments, by Rutger Vos, iBOL/BIOSCAN

ü Open discussion to identify barriers preventing data interoperability (i), factors encouraging data 
interoperability (ii) and possible support from Biodiversa+ (iii)

ü Concluding words
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Aims of Biodiversa+ in this context

ü Better understanding of data architecture & operating dataflow in European and international 
initiatives 

ü Exchange views with different actors about the level of harmonisation and interoperability the 
different databases 

ü Discuss how Biodiversa+ could help to harmonise databases and improve data interoperability, 
in order to support the overall objective of transnational biodiversity monitoring

To be developed:

ü In connection with the biodiversity monitoring priorities at the national, European, international 
level;
ü In connection with the running activities in major international initiatives and projects; 
üIn connection with the running activities of the ESFRI landscape ERIs, mainly referring to the 
Biosphere domain.
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Harmonise databases and data interoperability

Considering that 
+ 
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Types of data
Methodologies data collection
Data standardisation
(Meta)data standardisation

Harmonisation
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Next steps after this workshop
ü Initial reflection of how to take up proposals from this WS in the Biodiversa+ workplan 

(possibly in collaboration with other key actors)

ü Include the national perspective:

ü A public report showcasing these national and global data architectures and workflows will be 
drawn. The objectives of this report will be to better understand the landscape (including its 
gaps), identify case studies enabling capacity building and knowledge transfer, identify good 
practices.

à Building on relevant EuropaBON activities

o Showcases of (sub-)national data architecture plans and data workflows will be 
identified and mapped.

o Possibly a follow-up workshop with presentations of (sub-)national showcases will be 
organised (in the coming months)
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Presentation of Biodiversa+

By Hilde Eggermont, BelSPO, Biodiversa+ Chair & Coordinator
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Biodiversa+ membership
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Biodiversa+ portfolio of activities and budget amplitude
Budget of >800 Mio € over 7 yrs, 

combining in-cash and in-kind 
resources from its Partners and 

including 165 Mio € by the 
European Commission
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Aligned with the policy context

EU Biodiversity Strategy 2030:

“… making the bridge between 
science, policy & practice...”
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Building on existing and new initiatives

... and many more!
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Biodiversity monitoring workstreams of activities
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Work on data architecture and data workflows 
in EuropaBON and EBVs

By Dani Villero and Nestor Fernandez, EuropaBON



Europa Biodiversity Observation Network

This project receives funding from the European Union's Horizon 2020 
research and innovation programme under grant agreement No 101007492.

Mapping and making current European 
monitoring initiatives accessible via a 
web-based database.

24/08/2022 ECCB Conference, Prague

Alejandra Morán-Ordóñez
David Martí Pino, Dani Villero, Sergi Herrando, Lluís Brotons



Why is important to map monitoring efforts & workflows?

Biodiversity monitoring capability across Europe
• what taxa are currently (well) monitored? 
• what is the geographic coverage of biodiversity data?
• what is the nature of monitoring programs? 
• is the current monitoring capability temporally sustainable?
• cost-efficiency of current monitoring schemes

Credits: Gregoire Dubois



Biodiversity monitoring capability across Europe
• what taxa are currently (well) monitored? 
• what is the geographic coverage of biodiversity data?
• what is the nature of monitoring programs? 
• is the current monitoring capability temporally sustainable?
• cost-efficiency of current monitoring schemes

Gaps
Gaps

Bottlenecks
Bottlenecks

Bottlenecks
Co-Design of EBVs, EESVs to track goals of (e.g.): EU restoration law, Biodiversity Strategy, etc. 

Why is important to map monitoring efforts & workflows?

Credits: Gregoire Dubois



EuropaBON: Inventory of monitoring initiatives

Initiatives/projects/programs – NETWORKS - that 

integrate biodiversity data from monitoring 

schemes and process them to produce
aggregated biodiversity data or Essential 

Biodiversity Variables (EBVs), Essential Ecosystem 

Services Variables (EESVs) and/or other 

European policy-relevant indicators. 

Priority on monitoring efforts that are coordinated 
at a transnational level (combining bottom up 

and top down approach).

Focus on data workflows not only on data 

collection.



Integration initiatives: examples
PanEuropean Common Bird Monitoring SchemeEuropean Butterfly Monitoring Scheme



Web-based database (open): access via europabon.org

https://monitoring.europabon.org/



Web-based database (open)

https://monitoring.europabon.org/

Website open: anyone can query content (permissions required for data input)



Web-based database (open)

https://monitoring.europabon.org/

Website open: anyone can query content (permissions required for data input)

Data forms
1012

956

854 Integration nodes
Biodiversity Data
Data streams (flows)



Who is integrating the data?

National

Europe

NGOs process and integrate most biodiversity data across Europe (38% of National integration nodes), 
followed by research institutions (35%) and governmental institutions (19,8%)

Results: integration nodes

Number of integration nodes coordinated by NGOs, Governmental or supra-governmental 
institutions, Research bodies (including Universities) or by a combination of these (EuropaBON
database numbers by end November 2021). In each group, the left column corresponds to 
European nodes and the right column to National nodes.



Origins and data types of biodiversity monitoring data

Number of Biodiversity Datasets categorized by their data origin (citizen science, governmental authorities, 
professional monitoring) and data type (counts, presence-only, Presence-Absence, Forest Inventory data and 
spectral radiance - remote sensing)

• 62 % corresponded to systematic monitoring programs
• Count data for abundance estimation were the most common type of 

data collected (80% of data)
• The purpose of most biodiversity and environmental data sources 

gathered is to advance  ecological knowledge of species
• Only a small fraction of all biodiversity and environmental data 

sources collected are open access (10.6%)

Results: biodiversity data



Data flows: European level
Only around 22 % of data flows have been documented to generate EBVs and EESVs: species distributions 55%, 

species abundance 17%, measures of taxonomic/phylogenetic diversity 7% and EESVs <1% 

Data flows of raw, aggregated or processed data (EBVs, ESSVs, or indicators) at the European level by taxonomic group



Next developments: identification of gaps & bottlenecks

Thanks for your attention!
https://monitoring.europabon.org/
d.villero@creaf.uab.cat

EBV: species distributions all terrestrial birds

2013-2017
EBBA2

https://monitoring.europabon.org/
mailto:a.moran@creaf.uab.cat


Web-based database (open): access via europabon.org

https://monitoring.europabon.org/



A Data Portal and a standard for spatiotemporal biodiversity data
Mainstreaming Essential Biodiversity Variables:

Néstor Fernández, Christian Langer, Luise Quoss, Miguel Fernández, José Valdez, Henrique M. Pereira

portal.geobon.org



Various metric estimates
(including uncertainty)

Several biodiversity metrics 
(E.g. alpha-diversity relative to 

pristine; to year; etc.)

Mainstreaming Essential Biodiversity Variables
Biodiversity datasets are multidimensional but no standard exists for their organization

Picture produced by the Earth System Data Lab 
www.earthsystemdatalab.net

Different scenarios
(E.g. SSPs + RCPs)

Many biological entities
Species, ecosystems, types of 

communities…



Mainstreaming Essential Biodiversity Variables
Comparable data outputs across EBV classes

Fernández, Ferrier, … & Pereira (in review)



Mainstreaming Essential Biodiversity Variables
Comparable data outputs across EBV classes

How should we organize such disparity of data?

Consistent metadata Interoperable Easy access



portal.geobon.org



portal.geobon.org

v Consistently structured across thematic, spatial and temporal dimensions

v Consistently documented in a way that maximizes usability

v Traceable (both resources and production pipelines)

Datasets:



• A minimum information specification using 

ACDD terms (with translation into EML) 

• NetCDF specification with a unified

hierarchical structure for organizing EBV data

– Self-described

– Compliant with FAIR and GEOSS-DMP 

Components of the EBV Cube Standard
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Components of the EBV Cube Standard

Scenario
(optional)

NetCDF file structure

Metric
(E.g. alpha-diversity)

Estimate
(E.g. relative to baseline)
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Components of the EBV Cube Standard
Embedded metadata

Attribution1

ACDD 1.3
Attribute Convention for Data Discovery 

Publication2

History and processing level3

Geospatial and temporal attributes4

EBV class, name, entities

Scenario and metric descriptions7

EBV terms

6

Data, processing and models5



Components of the EBV Cube Standard
Interoperable information standards

(…)
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Ecological 
Metadata Language

Attribute Convention 
for Data Discovery

v Standard for earth 
sciences data

v LTER, NEON, DataOne…

.json

Implementation of 
multiple taxonomies

v GBIF backbone 
taxonomy

v Web / server applications



EBV Cube tools

Data Upload ToolEBV Portal Upload tool

ebvcube

v Create NetCDF-EBV cubes

v Access the data

v Basic descriptions

v Visualization



https://portal.geobon.org
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Q&A
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Presentation of data architecture and data 
workflows in GBIF

By Tim Hirsch, Deputy Director, GBIF Secretariat



Data flows in GBIF and diversifying the GBIF 
data model

Tim Hirsch 
Deputy Director, GBIF Secretariat

Biodiversa+ workshop on biodiversity monitoring data interoperability and harmonization | 1 September 2022



Open data

www.gbif.org

api.gbif.org



GBIF Network of Data publishing institutions 30 June 2022

Top 10 countries: number of data publishers

1 United States 263

2 Colombia 183

3 United Kingdom 165

4 Spain 111

5 Brazil 100

6 Russian Federation 95

7 Australia 87

8 France 56

9 Canada 44

10 Netherlands 41

132
countries/territories 
with institutions 
sharing data 
through GBIF



Data From the GBIF Network 30 June 2022



Species occurrence records
with MultiMedia evidence
30 June 2022

107 million records with taxonomically identified 
images
• 61.4 million human observations

• 41.2 million specimens

• 2.3 million material samples

• 1.4 million fossil specimens

914,887 audio files
3,526 videos

https://www.gbif.org/occurrence/gallery



Providing biodiversity evidence for research and policy



Create
Combine sources 
of evidence

SOURCES OF BIODIVERSITY EVIDENCE



FAIR and open access

Share

ACCESS TO BIODIVERSITY EVIDENCE



Apply and use data

Transform

USES OF BIODIVERSITY EVIDENCE

https://www.gbif.org/science-review

https://www.gbif.org/science-review


Source Systems

Data warehouse

Object 
stores

Relational 
Databases

Spreadsheets

APIs

Triple 
stores

Registry

Crawling
Infrastructure

Formats

Consistency

Completeness

Enrichment

Taxonomies

Data pipelines

Indexes

SQL services

Reports

Image caches

Reference 
Catalogues

APIs

Built on open projects including Apache (Hadoop, Beam, Hive, HBase…) and Elasticsearch

Open APIs





Hosted portals building on subsets of data shared through GBIF

https://www.gbif.org/hosted-portals

https://www.gbif.org/hosted-portals


https://www.gbif.org/composition/HjlTr705BctcnaZkcjRJq/data-model

https://www.gbif.org/composition/HjlTr705BctcnaZkcjRJq/data-model


THANK YOU

www.gbif.org

thirsch@gbif.org

mailto:thirsch@gbif.org
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Q&A
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Presentation of Meta(data) structure and 
workflows in LifeWatch ERIC

By Lucia Vaira, LifeWatch ERIC



Meta(data) structure and 
workflows in 

Biodiversa+ WS biodiversity monitoring databases

Lucia Vaira | LifeWatch ERIC Service Centre, Lecce – Italy | lucia.vaira@lifewatch.eu

mailto:lucia.vaira@lifewatch.eu


Outline

• LifeWatch ERIC
• Organisation and governance

• The (meta)data interoperability need
• The FAIR principles
• Alignment with the EOSC Interoperability Framework

• Meta(data) structure and workflows in LifeWatch ERIC
• The LifeWatch ERIC Metadata Catalogue
• The LifeWatch ERIC EcoPortal
• The interoperability in LifeWatch ERIC
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LifeWatch ERIC
LifeWatch ERIC is a European Infrastructure Consortium that offers e-Science research facilities to scientists investigating
Biodiversity organization and Ecosystem functions and services.

LifeWatch ERIC’s mission: to be the leading worldwide provider of content and services for the biodiversity research community,
creating new opportunities for large-scale scientific development, and enabling accelerated data capture and modelling thanks to
the use of innovative technologies.

LifeWatch ERIC is a distributed research e-infrastructure
consortium consisting of 8 EU Member States.

Its structure mirrors its nature, with central components
(Common Facilities) located in 3 Member States (Spain, Italy and
the Netherlands), and National Nodes in all 8 countries.

LifeWatch ERIC’s current members are: Belgium, Bulgaria, Greece,
Italy, the Netherlands, Portugal, Slovenia and Spain.
Slovakia participates as an Observer.

2



LifeWatch ERIC

With LifeWatch ERIC users can:

• find, access, work with and reuse FAIR data collected by science at
a global level, of different typologies and scales. Advanced search
functions, thesauri and ontologies are available on our catalogues
to further combine data and generate new services;

• process and analyse data in our Virtual Research Environments
(VREs);

• get trained in the use of our services, as well as on key scientific
issues through Master’s and PhD courses, summer schools,
webinar programmes and educational initiatives;

• receive support through our Helpdesk and its experts specialised
in different domains.

3



LifeWatch ERIC
Over the last 5 years the Common Facilities and Distributed Centres have gone from being isolated elements
to fully integrated into LifeWatch ERIC.
Rules and policies are continuously being developed and updated to support this integration process.

4



The (meta)data interoperability need
Considering the FAIR principles, interoperability is considered in relation to the fact that “research data usually
need to be integrated with other data; in addition, the data need to interoperate with applications or
workflows for analysis, storage, and processing”.

The following principles are proposed:
• I1. (Meta)data use a formal, accessible, shared, and broadly applicable language for knowledge

representation.
• I2. (Meta)data use vocabularies that follow FAIR principles.
• I3. (Meta)data include qualified references to other (meta)data.

LifeWatch ERIC: achieving interoperability is essential to allow the federation of all the LifeWatch ERIC assets

à provide added value for the final users.

5



Alignment with the 
EOSC Interoperability Framework

EOSC Interoperability Framework*: 4 main points of view and a set of recommendations has been proposed:

• Technical: the “ability of different information technology systems and software applications to
communicate and exchange data”, EOSC IF.

• Semantic: the “ability of computer systems to transmit data with unambiguous, shared meaning”,
FAIRsFAIR deliverable D2.1

• Organisational: the “way in which organisations align their business processes, responsibilities and
expectations to achieve commonly agreed and mutually beneficial goals”, EIF

• Legal: “it deals, in particular, how data should be re-used”, EOSC IF.

* European Commission, Directorate-General for Research and Innovation, Corcho, O., Eriksson, M., Kurowski, K., et al., EOSC interoperability framework : report from the
EOSC Executive Board Working Groups FAIR and Architecture, Publications Office, 2021, https://data.europa.eu/doi/10.2777/620649 6

https://data.europa.eu/doi/10.2777/620649


Alignment with the 
EOSC Interoperability Framework

Technical interoperability

1. The definition of a common security and privacy framework (including Authorisation and Authentication
Infrastructure) is needed to ensure secure and trustworthy data exchange.

2. Easy-to-understand Service-Level Agreements for all resource providers.

3. Easy access to data sources available in several formats to facilitate overcoming their heterogeneity and
allow integrating data across communities.

4. Coarse-grained and fine-grained dataset (and other research objects) search tools need to be made
available.

5. Multiple service providers for different types of PIDs exist. As a result, sometimes the identifiers are not
resolvable. A clear PID policy needs to be defined.

7



Alignment with the 
EOSC Interoperability Framework

Semantic interoperability

1. Clear and precise, publicly-available definitions for all concepts, metadata and data schemas should be
available in the communities.

2. Semantic artefacts should be available preferably with open licenses and must have sufficient associated
documentation.

3. There is a lack of common reference repositories of semantic artefacts.

4. A minimum metadata model should be adopted to ease discovery over existing federated research data
and metadata.

5. There should be extensibility options to allow for disciplinary metadata allowing users to add annotations.

6. There should be clear protocols and building blocks for the federation/harvesting of semantic artefacts
catalogues.

8



Alignment with the 
EOSC Interoperability Framework

Organisational interoperability

1. A clearly-defined governance structure that includes the governance framework that will deal with
interoperability across organisations and disciplines.

2. A clear description of the “terms and conditions” and “acceptable use policies” that will rule the
provisioned services.

3. The rules of participation recommendations should be completed with aspects related to
interoperability.

4. Usage recommendations of standardised data formats and/or vocabularies, with their corresponding
metadata.

5. A clear management of permanent organisation names and functions needs to be provided
(sustainability).

9



Alignment with the 
EOSC Interoperability Framework

Legal interoperability

1. Information on who holds the rights to the data, including any embedded data.
2. Metadata to be available without restrictions on (re-)use to facilitate the FAIRness of the data it describes.
3. Licensing requirements should be both human and machine readable and allow data providers and users

to understand license compatibility.
4. Clear status of historic copyrightable datasets and metadata with no license or unclear licenses

arrangements (orphan data).
5. Need to track the license evolution over time for datasets.
6. Need of harmonised policy and guidance to deal with patents or trade secrets disclosure.
7. Need to ensure adequate protection of personal data and general compliance with the GDPR and EU

Member States’ domestic law and guidelines.
8. Harmonised terms of use across repositories.

10



Meta(data) structure and workflows 
in LifeWatch ERIC

11

LifeWatch ERIC: central node for the
coordination, development and operation.
Main goal: to increase collaboration within and
among national nodes but also among external
organisations to:
- enhance findability;
- reduce duplication;
- improve information consistency and quality.



LifeWatch ERIC Metadata Catalogue

A standard-based information management system based on
GeoNetwork 3.10.

It enables access to several resources from a variety of providers
through descriptive metadata, enhancing and promoting the
information exchange and sharing among organisations and
research infrastructures.

It allows to manage descriptive metadata related to datasets (EML
2.2.0 standard), research sites, services, Virtual Research

Environments, and workflows (ISO 19139 standard). Metadata
attributes can be optional/mandatory and can require single/multiple
values.

It allows (upon validation and verification) the creation of Digital
Object Identifiers (DOIs) for resources that do not have it, by
exploiting the GeoNetwork – DataCite connection.

12

https://metadatacatalogue.lifewatch.eu

LifeWatch ERIC

Metadata
Catalogue

https://metadatacatalogue.lifewatch.eu/


LifeWatch ERIC Metadata Catalogue

13

EML2.2.0 standard - 77 metadata fields ISO 19139 standard - 16 metadata fields

LifeWatch ERIC

Metadata
Catalogue

ISO 19139 standard - 34 metadata fields

ISO 19139 standard - 24 metadata fields ISO 19139 standard - 24 metadata fields



LifeWatch ERIC Metadata Catalogue

Link to access data

workflow service
dataset

dataset

LifeWatch ERIC

Metadata
Catalogue
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The LifeWatch ERIC Upper Ontology
The usage of the same terminology concepts is highly relevant for the interoperability in the LifeWatch ERIC context.

The resources hosted in the Metadata Catalogue exploit the work already done within the Working Group D of the LifeWatch
ERIC Internal Joint Initiative where LUPO, the LifeWatch ERIC UPper Ontology* has been defined so that the key concepts
(dataset, service, Virtual Research Environment, workflow, etc.) are well defined and agreed within the scientific community.

15

An upper ontology (top-level ontology, upper
model, or foundation ontology) is an ontology
which consists of very general terms (such as
"object", "property", "relation") that are common
across all the Research Infrastructure domains.

Main goal: to support broad semantic
interoperability among a large number of domain-
specific ontologies by providing a common
starting point for the formulation of definitions.

* LUPO Ontology: http://ecoportal.lifewatch.eu/ontologies/LUPO

http://ecoportal.lifewatch.eu/ontologies/LUPO


LifeWatch ERIC Metadata Catalogue
Harvesting workflows

LifeWatch ERIC

Metadata
Catalogue

Harvesting procedures to
import/export datasets via UI or API
à humans + machine2machine

OAI/PMH*: our most used 
protocol due to the possibility to 
specify the exact endpoint, the 

prefixes, etc.

*OAI-PMH - Open Archives Initiative Protocol for Metadata Harvesting

Used to harvest datasets metadata 
records from 4 LifeWatch ERIC 

national nodes
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LifeWatch ERIC Metadata Catalogue
Mapping workflows

LifeWatch ERIC

Metadata
Catalogue

Mapping procedures to convert 
formats, map into LifeWatch ERIC 

metadata profile, align standards to 
the same version, etc.

XSLT*: our most used method due to 
the possibility to specify the desired 

output according to the specific input.

*XSLT: eXtensible Stylesheet Language Transformations

Used to map harvested datasets 
metadata records from 4 LifeWatch 

ERIC national nodes

17



New version of the Catalogue (by the end of 2023)
• Semantic search
• Semantic annotation
• Map features enhancement
• Metrics and statistics
• Versioning mechanism
• Editing tool improvement
• Validation mechanism improvement
• Editorial workflow improvement
• …

LifeWatch ERIC Metadata Catalogue 
Next steps

18

LifeWatch ERIC

Metadata
Catalogue



The use of semantic resources (vocabularies & ontologies), giving well defined meaning and understanding, ensure the
exchange of information among machines and people.

Controlled vocabularies (CVs) play an important role in metadata standards à define the meaning of metadata elements
and the allowed values.

Help to find relevant data, or provide information on how to interpret data and reuse it:
• the use of CVs helps to improve the data interoperability by facilitating the data interpretation and harmonization;
• the use of CVs improve the discovery, linking, understanding and reuse of research data within research

communities;
• CVs can be used for the (meta)data annotation to comply with the FAIR principles.

Main issues:

• Lack of semantic artefacts across communities (or with no open licenses and adequate documentation).
• Lack of common reference repositories of semantic artefacts like ontology catalogues .

LifeWatch ERIC EcoPortal

19



The LifeWatch ERIC repository of semantic
resources (ontologies, vocabularies, thesauri,
etc.) for the ecological domain.

A web-based application for supporting the
community in the:
- identification and selection of semantic

resources;
- creation, management, mapping and

alignment of semantic resources in the
ecological domain.

LifeWatch ERIC EcoPortal

http://ecoportal.lifewatch.eu
20



The interoperability in LifeWatch ERIC
status & challenges

Almost aligned with the EOSC Interoperability Framework.
Big challenge: overcome data heterogeneity and allow integrating data across communities.

• Research data available in multiple general-purpose formats (CSV, database dumps, JSON, XML, etc.) or
community-based models (Darwin Core, NetCDF, etc.) à hard to align when reusing datasets across
communities.

• Semantic interoperability issues also appear (lack of agreement in attributes or column headers, absence
of headers or adequate documentation, etc.).

• There should be extensibility options to allow for disciplinary metadata that is typical for some research
communities, allowing users/researchers to add annotations according to the established practices of
their communities à LifeWatch ERIC Semantic Platform – work in progress

• But the possibility to integrate data across communities depends not only on the (meta)data structure
and/or format but also on other aspects like the heterogeneity in the adopted tools and methods for
collecting and processing data.

21



Thank you

Lucia Vaira | LifeWatch ERIC Service Centre, Lecce – Italy | lucia.vaira@lifewatch.eu

mailto:lucia.vaira@lifewatch.eu
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Presentation of data architecture and data 
workflows in BIOSCANEurope

By Rutger Vos, iBOL/BIOSCAN



DNA (meta)barcoding for 
biodiversity monitoring

BIOSCAN/iBOL Infrastructural developments 

Sujeevan Ratnasingham & Rutger Vos



DNA barcoding

● DNA extraction, amplification, sequencing and processing of (a) specific marker gene(s) 
from specimens from known species and those from novel species

● Broad data model including specimen records, images, sequences, and provenance
● Results in annotated reference data in which taxonomically-broad patterns of sequence 

diversity and specific identifications can be investigated
● In existence since Sanger sequencing, scaled up using high-throughput sequencing 

methods



Metabarcoding

● DNA extraction, amplification and high-throughput sequencing of mixtures, e.g. soil, water, 
air, but also gut contents, commercial products, etc.

● Requires annotated barcode reference databases to perform species identification.
● Results in lists of taxonomically identified entities (OTUs, ASVs), which can then be 

analyzed for alpha/beta/gamma indices of biodiversity.



Trends
Producers
● High-throughput sequencing (HTS) allows for broader taxonomic 

coverage at low cost compared to Sanger
● Using HTS for barcoding results in the production of multiple barcodes 

per specimen
● Most barcodes are produced through institutional work processes 

rather than ad hoc, small-scale studies by individual researchers.
Consumers
● Large-scale, integrative projects (e.g. UNITE, ARISE) seek to harvest 

well-annotated sequences at scale
● Law enforcement
● Rising demand from corporations
● FAIR data considerations gain importance



iBOL
● Research alliance of nations 
● Established in 2008
● Builds: 

○ barcode reference libraries
○ data and process standards
○ steering and capacity building 
○ international collaboration
○ informatics platforms



BioScan
● Launched in 2019
● Focus on building baselines for 

biomonitoring
● Establishes the European node of 

iBOL
● Complementary with genome 

skimming (Biodiversity Genomics 
Europe)



Towards a decentralized infrastructure for DNA 
barcodesBack-end/producer 
considerations

● Higher data volumes make 
manual submissions to 
repositories cumbersome

● More of the preprocessing 
workflow is automated, e.g. 
in LIMS and workflow mgmt 
tools

● Need for tailored, 
automated submission 
infrastructure

Front-end/consumer 
considerations

● Larger-scale initiatives in data 
reuse, integration and curation

● Data collection moving from 
browser-based/manual to 
APIs

● Need for curated collections 
and data packages

● Need for tailored queries, with 
provenance and versioning



Orchestration 

Institutional 
workbench 1

Institutional 
workbench 2

Institutional 
workbench 3

Tailored 
portal 1

Tailored 
portal 2

Tailored 
portal 3Manages globals 

(BIN), data 
policies, data 
flows

Connects with 
internal workflow 
mgmt

WS/Browser 
views with 
tailored queries 
and outputs



Implementation
Participants

- CBG - data producer
- Naturalis - data producer
- EBI - consumer
- Unite - consumer
- Elixir - community steward
- RBGE - community steward

Planning
Q4-2022..Q3-2023

- Initial clone of BoLD 
deployed

- Initiation of OS code dev
- Development of governance
- Technical roadmap
Q4-2023-Q2-2026

- Roadmap implementation



Thank you for your attention
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Q&A
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Open discussion session - How Biodiversa+ 
can help achieve effective data interoperability
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Objectives of this session

By Hilde Eggermont, BelSPO, Biodiversa+ Chair & Coordinator
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Objectives

• Identify barriers preventing data interoperability

• Factors encouraging data interoperability

• Possible support from Biodiversa+
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Support from Biodiversa+

ü Enriching the EuropaBON work in relation to description of data flows (from raw observation, to 
indicators, to multiple uses);

ü Mapping of (sub)national data architectures => identify  best practices;

ü Promoting best practices through capacity building activities;

ü Promoting open data and standards for exchanging information, in line with the EU digitization 
strategy;

ü Promoting use of European and global research infrastructures; ...
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How to use Jamboard?

By Cécile Mandon, FRB, Biodiversa+ Officer
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1. Click on the link we will share in the chat and join the board!

https://jamboard.google.com/d/1jNoW2BkdudgpgTILpGamW9h0d8bvpKi4
HJzOZO3UJKw/edit?usp=sharing

https://jamboard.google.com/d/1jNoW2BkdudgpgTILpGamW9h0d8bvpKi4HJzOZO3UJKw/edit?usp=sharing
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Add post-its

1. Click here to 
add a post-it

2. Writes here what you
want to say

3.Select a colour for 
your post-it

4. Save you post-it and 
publish it on Jamboard
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Move your post-it

1. Click here

2. Select your
post-it by 
clicking on it

3. Move your
post-it on the 
board
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Conclusions of the workshop

By Alberto Basset, MUR and Hilde Eggermont, BelSPO, Biodiversa+ Chair and 
Coordinator

The plenary sessions of this meeting will be
recorded and shared on the Biodiversa+ website
and Youtube channel

REC



Thank you!
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