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1. Introduction

The recent requirement for EU Mission Ocean funded projects to ensure their data/products are available via
EMODnet has identified a need for EMODnet to provide clear information on the data submission pathways
and support available.

In late February 2024, EMODnet Ingestion organised the first webinar for these projects and was “designed to
inform EU project data management plans, and to optimise the pipeline of marine knowledge from data
collection and curation to submission into the EMODnet service”. Following this webinar and given the number
of requests arriving to the EMODnet Biology Data Management Team, it was decided that a workshop focused
on EMODnet Biology’s work would help answer some of the questions and create resources that could be
used by the projects.

The workshop was aimed at representatives (ideally those responsible for the data management) of recent
and ongoing EU Mission Ocean research projects that work with marine biodiversity data. Its objective was to
share EMODnet’s expertise and experience in marine biodiversity data management to facilitate the
publication of data and products from EU-funded projects. It aimed to provide detailed insights into EMODnet
Biology’s capabilities, demonstrate how EMODnet Biology can support EU projects, and offer specific guidance
on publishing projects biodiversity data and products.

Before the workshop a questionnaire designed to collect information on data collected by the projects, on
data management practices and on major challenges in terms of data management and sharing was
distributed to 59 representatives of EU projects and results were used to adapt the workshop agenda to the
participants’ needs.

In addition, in order to share information on types of biological data collected and on data availability and data
management procedures adopted by recent EU projects, 10 representatives of EU projects were invited to
present short pitches (see list of project pitches) and an online poll through Mentimeter was used during the
workshop, to collect additional information from the participants.

The workshop was attended by 56 participants, which included 44 representatives from EU projects and from
the EU Commission and 13 EMODnet project participants.

The presentations are available in the annexes and the recording of the event are available on the EMODnet
YouTube channel:
e Day 1- https://www.youtube.com/watch?v=K77ztSKBSC4

e Day 2- https://www.youtube.com/watch?v=TfYPEtUkk2Y



https://emodnet.ec.europa.eu/en/emodnet-guidelines-european-project-data-submissions
https://www.youtube.com/watch?v=K77ztSKBSC4
https://www.youtube.com/watch?v=TfYPEtUkk2Y
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2. Pre-workshop survey results

The section includes a description of all questions asked in the survey sent to the various EU Mission Ocean
funded projects and the results obtained.

Project Information

Role in the project

8

Number of projects Number of answers

16 21

Project Researcher  Data manager
coordinator

Research and Data Overview

All European marine regions are covered by the projects, with highest participation from the Mediterranean
and Atlantic Ocean regions. Most of the data consist of in-situ observations, many projects cover more recent
data types, such as imaging and genomic data. Data stemming from citizen science activities is also common
in the feedback received from the projects. The project’s data are covering all functional groups, with benthic
(fauna and algae), pelagic (zooplankton and phytoplankton) and fish being the most common groups.

Geographical area the project data covers Type of data the project covers
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Data size can be quite high for some types of data (terabytes) and data formats are heterogenous, with CSV
being the most frequently used.

Data Management Practices

Size of the data the project covers Format of the data the project covers
7 14
10
8
3
3
. - ]
TB GB MB PB csv XLSX NetCDF saL

Data Collection and Storage Practices
Most projects have a data management plan, but almost half of the respondents do not use data standards or
existing practices.

The project has a Data Management Plan?  The project uses data standards/practices?

13 8
.
I 5 I I
Yes Mo Yes Mo
Data Sharing and Accessibility

Data sharing is in many cases still on a local scale (local or institutional servers) instead of cloud storage.
Nevertheless, for almost 50% of the projects the data is shared to data repository systems or shared drives.

Storing of the project data Sharing of the project data
12 12
9 9 9
. . :
Cloud storage  Institutional  Local storage Data Shared drives E-mail
servers repositories
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Challenges and Gaps

The main challenge identified by the project is the lack of standardized data practices. Lack of resources
(personnel and storage) was also a common identified challenge. The main gaps were related to inadequate
metadata documentation and lack of interoperability.

Challenges in managing the project data Gaps in managing the project data

13
11 10
7 6 5
o 5 - -
. - - : 3
Inadequate Lack of Poor data Insufficient  Insufficient

Lack of Lack of Storage  lackoftools  Lack of metadata  interopera... quality training  data backup

standardiz...  personnel limitations training control

Awareness and Use of the EMODnet Data Portal
Awareness of EMODnet Biology Use of EMODnet Biology data/products

13 11
6
: .
Yes No No Yes
The projects are mostly aware of EMODnet Biology, but most of them have never used data or products
published by the thematic lot.

What features or services you find most valuable in EMODnet Biology

According to the results, the EU projects mostly use EMODnet Biology as a data retrieval aggregator. A few

indicate it as a system for data archiving and visualization. In particular, the project GES4SEA mentioned that

some EMODnet Biology data products can be interesting to support their project implementation.
Valuable features of EMODnet Biology

9
4 4
3 3
Ill = -
| e

Data Data Data Data Informa.. Data Reports
search  archiving visualiz... tools  docum.. interop...
and ret...
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Suggestions to encourage the use EMODnet Biology:

= Integration with DTO: EMODnet Biology seems to be the mostly widely known repository for
biodiversity data (CLIMAREST);

= Availability of complete, harmonized, historical data series until present day from the whole Baltic Sea
area (ProtectBaltic);

= Improvement of ease for downloading data (OBAMA-NEXT);

= Improve availability of genomics and microbiome data (BlueRemediomics)

= Availability of freely available abundance data (GES4SEA)

= Development of a literature tracking service, similar to the one developed in GBIF
(https://www.gbif.org/literature-tracking) (ANERIS)

How can EMODnet Biology better support data management needs?
The list below captures the feedback given by the workshop participants:
= EMODnet should be entitled to reach out to specific consortia to facilitate data mobilization and
improve FAIR data availability. The biggest challenge has been to get people to care/engage with data
management;

= Enlarge the partnership to include additional data providers;

= Provide practical support at the consortia level;

= Facilitate to overall data management process;

= Add more functionality for genomics data
In summary, some projects would like to have some more support from the EMODnet Biology in taking up the
data management task and the flow of data to the portal, making data management as easy as possible.

Topics needed to be covered in the November workshop?
The online participants were asked what they like to learn from the workshop. In other words, we checked for
their expectations. The following three aspects were put forward:

= Data standardization to support interoperability for data ingestion
= Better leverage genomics data
= Data provenance services and literature tracking


https://www.gbif.org/literature-tracking
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3. Workshop agenda

10:00 Marina Lipizer Aim and agenda (10°)

10:10 Zoi Konstantinou - Short introduction by DG MARE — representing also DG Research
(Nicolas Segebarth) (5')

10:20 Joana Beja 1 - EMODnet Biology (15’)

10:35 Nikola Holodkov 2 - Outcomes from questionnaire (10’)
10:45 All Q&A (10')

10:55 3 - Project pitches (15')

BlueRemediomics - Samuel Chaffron (CNRS)
Biodiversa MOSTFUN - Laura Garzoli (CNR)
AtlantECO, BiOcean5D, BlueCloud2026 - Meike Vogt (ETHZ)

11:10 Coffee break

11:30 Ruben Perez EMODnet Biology data guidance (35’)

- Data management 101: FAIR, licenses, storage,
provenance, standards, vocabularies

12:05 Project pitches (15’)
Contrast - Steven Brooks (NIVA)
B-USEFUL - Julia Polo (UIT)
MARHAB - Even Moland (IMR)

12:20 Ville Karvinen EMODnet Seabed Habitats (20")
12:40 Q&A (20')

13:00 End of day 1

Time Speaker Title

10:00 Marina Lipizer Welcome, aim for 2nd day (5’)
10:05 Project pitches (15’)

GESASEAS - Angel Borja (AZTI)
BMD - Niels Raes (NBC)
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DIGI4ECO - M. Clavel-Henry (GEOMAR)
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10:20 Ruben Perez/Lynn Delgat EMODnet Biology data submission guidance (45’)

- EMODnet Bio data flows
- DwC & OBIS-env

- omics
- IPT
- Biocheck
11:05 Q&A (10°)
11:15 Salvador Fernandez EMODnet Biology product guidance (15’)

Preferred output

NetCDF

CF Compliance

COARDS Compliance
11:30 Coffee break

12:00 Marina Lipizer EMODnet Biology tools and services (15’)

- Data preparation (training/documentation resources ->
courses, tutorials and manuals)

- Access data/metadata

- Access products

12:15 Q&A/ Participants feedback

13:00 End of day 2

10
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4. Workshop outcomes

This workshop represented the first EMODnet Biology initiative targeting specifically EU Mission Ocean funded
research projects and aimed at sharing information on the thematic lot’s tools and services and to collect
needs and requirements from the EU projects representatives. The workshop followed the ‘EMQODnet webinar
for European Research and Innovation and Mission: Restore our Ocean and Waters projects’ held in late
February 2024 which provided generic guidance on data submission via the EMODnet Ingestion facility.

As highlighted by the participants, marine biodiversity data are heterogeneous, spanning from traditional
microscopy determinations to imaging, genomics and acoustics, which represents a growing challenge for data
management and curation.

The workshop provided a comprehensive overview of what EMODnet Biology offers in terms of data
management guidance, data resources, data product guidance, tools and services to facilitate data and
products publication according to the FAIR (findable, accessible, interoperable, re-usable) principles. The
agenda items aimed in particular in providing information on: training resources, data quality control tools,
data and metadata standardization to improve interoperability, to address the challenges and gaps identified
in the pre-workshop questionnaire.

From the point of view of EU Mission Ocean attending projects, the discussion highlighted, on one side, the
difficulty in addressing data management due to the specific knowledge required, the limited availability of
dedicated funds for data curation, the high heterogeneity of “biological data” and on the other side the
importance of data quality control and metadata availability that is able to provide information on the overall
data quality level, indicating whether a peer review was carried out, or if data was collected from citizen
science or monitoring efforts.

The importance, yet still overlooked, of data curation has been underlined.

According to the online poll, the major types of marine biodiversity data produced within projects represented
at the workshop originate from: observations, genomic and imaging (Fig. 2, top) and data sharing faces several
challenges such as: data restrictions, lack of human or technical resources for data management, difficulties
in data formatting according to standards (e.g Darwin Core) and in using vocabularies (Fig. 2, bottom).

11
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M Mentimeter

What types of marine biodiversity data does your project collect?

13
10
| .

What are the primary challenges your project faces in sharing data?

10

9 9
8
? ..

M Mentimeter

Fig. 2: Results from the online poll collected during the workshop. Types of marine biodiversity data (top)
and main challenges in sharing data (bottom).

The main tools, guidelines, tutorials and online courses made available by EMODnet Biology (see presentations
in the Annex) were presented to participants and are accessible through:
e https://emodnet.ec.europa.eu/en/tools-guidelines#biotools

12
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e classroom.oceanteacher.org/enrol/index.php?id=958

During the workshop several additional information and online resources were provided by the workshop
participants and are added below:

e Tutorials on how to work with CF-NetCDF files:
o inR: https://nordatanet.github.io/NetCDF in R from beginner to pro

o in Python: https://nordatanet.github.io/NetCDF in Python from beginner to pro

o https://www.youtube.com/@LukeDataManager

e Support for metabarcoding Data Programme:
o https://www.gbif.org/metabarcoding

e Resources based on Artificial Intelligence to support dataset standardization:

o https://www.gbif.org/news/6aw2VFIiEHYIqb48w86uKSf/chatipt-system-wins-the-2024-ebbe-
nielsen-challenge

13
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5. Conclusion and way forward

Feedback collected after the event confirmed the importance of stronger interactions between the research
community collecting data and the major data infrastructures, such as EMODnet Biology, in order to share
information on data management systems, tools and services.

Among the major challenges to be addressed: data curation is a fundamental yet overlooked phase of the
scientific process and it should be more clearly accounted for with dedicated resources and expertise. Data
curation is currently in place in the case of big data creators/publishers such as Ecotaxa, or big consortia such
as Tara Oceans but is not sufficiently tackled by most projects.

This first EMODnet Biology initiative dedicated specifically to EU Mission Ocean research projects allowed to
collect needs and requirements in the area of data management and curation. Feedback collected after the
event indicated the need for both: general overview of EMODnet Biology tools and services as well as specific
data management training, dedicated in particular to early career and researcher-dominated audiences.

The next steps to improve data FAIRness should address three major aspects:

1. a governance aspect which involves dedicating specific funding and capacity building initiatives to
support data management and curation;

2. capacity building initiatives to promote the organization of specific hands-on data curation;

3. ICT development to support data management, exploiting the use of Artificial Intelligence to facilitate
data management and Quality Control.

Additionally, EMODnet Biology is committed to providing support to these projects by organising further
workshops (online or in-person) and data management support via the data management team at VLIZ.
Conversions with the European GBIF nodes will also take place and if possible a collaboration between
EMODnet Biology and these nodes will be established, to ensure that both initiatives can provide the adequate
data management support for the EU Mission Ocean funded projects.

14
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BlueCloud2026, AtlantECO, BiOcean5D
BlueRemediomics

Biodiversa + MoSTFun

MARHAB

B-USEFUL

CONTRAST

GESA4SEAS

DIG4ECO

PROTECT BALTIC

Biodiversity Meets Data
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7. Photos of the event

Nikola Holodkov Angel Borja

Henrik Nygard Elena Bisinicu Christian Atallah Estefania Cortez Victoria Bancel

Samantha Martins Paulina Ramirez Mihaela Muresan Javier Lenzi Barbara Horta e...
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SZN

EMBL-EBI

Institut de la Mer Villefranche

AZTI

NIVA

Universidade de Vigo

CNRS

GEOMAR

ILVO

CccB

Stockholm University

Istanbul University

REA_EC

CNR-IRSA

Matis

CCMAR

Institute of Marine Research, Bergen
HELCOM

European Commission DG MARE
Jade University of Applied Sciences
Aristotle University of Thessaloniki, Greece
Norwegian Meteorological Institute
NIVA

Institute of Marine Research, Norway

DIGIECO

MGnify; Blue-Cloud 2026

GESA4SEAS
CONTRAST
ACTNOW

BlueRemediomics

OptiFish and MarineBeacon, eDNAqua-Plan
PROTECT BALTIC

Baltic Health Index

REA

Biodiversa + MoSTFun

MARHAB
Contrast

PROTECT BALTIC

Arctic Passion
CONTRAST

MARHAB
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NIRD - GeoEcoMar, Romania

University of the Aegean

CINEA

European Research Executive Agency (REA)
AWI

University of Tromso

Instituto de Ciencias del Mar (ICM-CSIC)
Naturalis Biodiversity Center

EMBRC ERIC

Institute for Multidisciplinary Research, University of
Belgrade

Aarhus University

Matis

CIIMAR

TECNOAMBIENTE SLU

ETH Zurich

Alfred Wegener Institute Bremerhaven
Fondazione COISPA

Syke

VLIZ

NIMRD

Marine Biological Association

OGS

Marco Bolo

Project officers for EU funded projects
Project advisor for EU funded projects
CoastCARB

B-USEFUL

DIGI4ECO

Biodiversity Meets Data
eDNAqua-Plan

Danube4all

OBAMA-NEXT
BioProtect
DTO-Bioflow

ONDEP

B-useful

EMODnet Biology/EMODnet Seabed Habitats
EMODnet Biology

EMODnet Biology

EMODnet Biology

EMODnet Biology
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data management
Online, November 19 - 20, 2024. Time: 10.00 - 13.00 CET

Marina Lipizer OGS/EMODnet Biology WP4 “Uptake and Outreach” leader

19" and 20" November 2024, Online

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
establishing the European Maritime, Fisheries and Aquaculture Fund.




Day 1: ooy
= = EMODnet
Time | Speaker Title e
10:00 Marina Lipizer Aim and agenda (10’)
10:10 Zoi Konstantinou Short introduction by DG MARE (5’)
10:15 Nicolas Segebarth Short introduction by DG Research (57)
10:20 Joana Beja EMODnet Biology (15’)
10:35 Nikola Holodkov Outcomes from questionnaire (107)
iy i sl I Questionnaires
10:55 Selected project pitches (15’)
11:10 Coffee break
11:30 Ruben Perez EMODnet Biology data guidance (35’)
o Data management 101: FAIR, l.icenses, storage, Workshop RSCs
provenance, standards, vocabularies
12:05 Selected project pitches (15)
12:20 Ville Karvinen EMODnet Seabed Habitats (20’)
12:40 Q&A (207)
13:00 End of day 1 ’




D ay 2 : Time Speaker Title ‘.@7

10:00 Marina Lipizer Welcome, aim for 2nd day (5’) EMODnet

10:05 Selected project pitches (15’)

10:20 Ruben Perez/Lynn EMODnet Biology data resources (45’)

Delgat EMODnet Bio data flows

DwC & OBIS-env
omics

IPT

o Biocheck

13:05 Q&A(107)

O O O O

11:15 Salvador EMODnet Biology product guidance (15’)

Fernandez
Preferred output

NetCDF
CF Compliance
COARDS Compliance

@ @ © @

11:30 Coffee break
12:00 Marina Lipizer EMODnet Biology tools and services (15’)

o Data preparation (training/documentation resources
-> courses, tutorials and manuals)

o Access data/metadata

o Access products

12515 Q&A/ Participants feedback

End of day 2
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EMODnet Biology overview

Workshop for EU funded projects

Joana Beja, VLIZ/EMODnet Biology coordinator

19th and 20t" November 2024, Online

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
establishing the European Maritime, Fisheries and Aquaculture Fund.



What is EMODnet?

(https://emodnet.ec.europa.eu/en)

* EU service for in situ marine data

e 7 thematic domains: Bathymetry, Biology, Chemistry,
Geology, Human Activities, Physics, Seabed Habitats
(+ Ingestion service)

* Network with more than 120 partner organisations and
30 Associated Partners

* Provides free, unrestricted access to in situ marine data
and data products

* Adheres to INSPIRE and FAIR data principles and
webservices follow OGC standards

Ifdable / \ccessble nteroperable Reusable Dpe n

Geospatial
Consortium

B European |
Commission

Energy. Climate change. Environment

European Marine Observation and Data Network (EMODnet)

About+ Data Services v Solutionsw Themes+ Community Pages+ Atlas of the Seas v EU-Chinaw MNews & Eventzs+ FAQ Downloads

EMODnet: in situ marine data service

EMODnet serves users in policy, research, industry, genion,
ind society, the EU Digital Twin Ocean and global -~
* cean data initiatives - e
visualise and download

EMOD net marine data and products across

7 thematics and hundreds of parameters

Joe,  (ENKGERMS MRS
I+ | Dbssowtion and
-

EMODnet Data Products Catalogue EMODnet ERDDAP



https://emodnet.ec.europa.eu/en/biology
https://knowledge-base.inspire.ec.europa.eu/index_en
https://www.go-fair.org/fair-principles/
https://www.ogc.org/

What do we do in EMODnet Biology?

Overview

e Consortium with 24 partners
* Publish marine biodiversity data
* Create biodiversity data products

* Provide training and create guidelines for data
providers and product creators

e Publish informative material

e Support the EU member states, EU institutions and

Regional Sea Conventions with their work

EMODnet
“European
aaaaaaaaaaaaa
ooooooooooo
ﬂmlﬁmm
Mari
INRAE - epgoiDinet $&abed Habitats
. . Biack %3 Convention
i “—""‘“. Cafas
L WLIZ
HCMR = o
" emoonef B3thymetry yaRD
s | ¢ =
AN =7 MARIZSON
| ICESWGE
HELCOM |~ = e
|- EMODnet Biokogy "
H Cantbrta == | -
iooe e |
Y Y i LA e

EMODnet Hilman Activities



What do we do in EMODnet Biology? gy

Data Publication B

vati
Data Network

* Focus on European Seas but we accept data from anywhere in the world’s oceans

* Target primarily data from 9 sub-themes

y = -_.' It {I

S

Photo by Reiseubwan = B
Unsplash

Photo by Ganapathy

Kbmar on Lnsplash

* Data types: Observations, acoustic, tracking, imaging, ... and




What do we do in EMODnet Biology? oy

Data Publication %%EP&E

Observation and
Data Network

e 1413 datasets with data URLs
* >41.8M occurrence records + ~ 104M extended Measurements or Facts

e Layer-> Biodiversity records

Filter layers x

i eurobis Predefined filters ¥ A
| EMODnet Eur0BIS Occurences as Geospatial Grid (points} i
‘.J‘ Taxon name
§ records/grid :ﬁ ; L] Search by typing.. v
| H! !i B II
H2-3 5 g ' Dataset

.

© EMODnet EUrOBIS Occurences as Geospatial Grid (616 minute)
o B
i

Wa-s

7-10 X v
1 11-20
“w 21-30 Year start
31-60
61 -100 Search by typing... ~
101 -200
201 -300 Year end
301 - 600
601 - 1000 Search by typing... ~
1001 - 2000 " .
2001 - 3000 Species traits
3001 - 6000 " Search by typing... (1
6001 -10000

| 10001 - 20000

W 20001 - 30000
W 30001 - 60000

W > 50000

| sookm |


https://emodnet.ec.europa.eu/geoviewer/?layers=6d617269-6e65-696e-666f-000000001510:1:1&basemap=ebwbl&active=12639&bounds=-5361921.712480025,3082466.8149999995,8315962.868480025,11459766.29&filters=&projection=EPSG:3857

EMODnet Biology Evolution oy

Data Publication B

Data increase per sub-theme/per Phase Data increase per region/per Phase
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What do we do in EMODnet Biology? gy

Data Products B

* 38 products (including 3 from external sources)
* https://emodnet.ec.europa.eu/geonetwork/srv/eng/catalog.search#/home
e Layers available in the EMODnet viewer: 3 Benthos+ 5 Fish+ 1 Macroalgae + 2 Mammals + 3 Phytoplankton + 4
Zooplankton + 1 other taxa
» Consortium developed products are documented in GitHub repositories (https://github.com/EMODnet)

Legend

- Legend

Temporal changes in benthic communities (#species)

Habitat Suitability Maps for Asparagopsis mo
armata, Caulerpa Taxifolia, Sargassum ‘ B :ggs 0023 % 0
muticum and Undaria pinnatifida : 0105 -0,75] ﬂ:’
I Wo-o0l 4] ‘ W 10.751]
Wo1-02 Onazy
I 0.2-03 O n2-35]
0.3-0.4 @ 135-100]
0.4-05 [ 1100-200]
M 1200-350)
0,5-0,6 M 1350-1109]
Wos-07
Wo7-o08
Wos-09
Woo-10
Filter layers

Filter layer: Temporal changes in benthic
communities (#s|
Predefined filters v

Taxon name

‘ pre1990_v_1990s

Variable

[ beta_total


https://emodnet.ec.europa.eu/geonetwork/srv/eng/catalog.search#/home
https://github.com/EMODnet

Data flows

Data Submission and Publishing

©BIS

|

|

External providers

oy

EMODnet

OCEAM BIODIVERSITY
IMFORMATION SYSTEM




What EMODnet Biology will not do for you

Follow up on your project’s Data Management Plans

Reformat your data to comply with DwC

Organise and provide training specifically for your project/data providers

Reformat your products for publication in the EMODnet viewer




What EMODnet Biology will do

(Re)publish EU funded project’s output (map viewer, catalogue, webservices)

Publish data (compliant with DwC and QC-ed) that are made available to us

Ensure your data are shared with other European and international initiatives (OBIS, GBIF, EU DTO)

Assess which products are relevant for our users and make those visible through the EMODnet viewer

Publish and maintain resources to be used by the projects (for data and products)

Continue developing tools and services for data providers and users

Host and provide technical support for your IPT instance

10
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EMODnet

European Marine
* Observation and
Data Network

EMODnet Biology Workshop -
Survey Results

Workshop for EU funded projects

Nikola Holodkov OGS/EMODnet Biology WP4

19" and 20" November 2024, Online

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
establishing the European Maritime, Fisheries and Aquaculture Fund.




European Marine
Observation and
Data Network

Projects participating

Number of answers Number of projects Role in the project

21 16

8

Project Researcher  Data manager
coordinator




EMODnet

Research and Data Overview
Geographical area the project data covers Type of data the project covers Functional groups the project data covers
15
Q- \(\g - \\Q ; \00 PR \6 @s ,b\s \\es
¢ & AT
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|
Data Collection and Storage Practices

Size of the data the project covers Format of the data the project covers

7 14
3
= ==l
TB GB MB PB Csv

10
l 8

3
XLSX NetCDF sSQL
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Data Management Practices

The project has a Data Management Plan? The project uses data standards/practices?

13 8

5

Yes No Yes No




Data Sharing and Accessibility

Storing of the project data Sharing of the project data
12 12
9 9 9
4
Cloud storage  Institutional  Local storage Data Shared drives E-mail

servers repositories




e T N 4
European Marine
Observation and
Data Network

Challenges and Gaps

Challenges in managing the project data _ . .
Gaps in managing the project data

13
11 10
.
6 6
5 4 5
Lack of Lack of Storage Lack of tools Lack of Inadequate Lack of Poordata Insufficient Insufficient
standardization personnel limitations training metadata  interopera.hility quality training data backup

/ / / S ST
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|
Awareness and Use of EMODnet Data Portal

Awareness of EMODnet Biology Use of EMODnet Biology data/products Valuable features of EMODnet Biology

13 11

9
4 4
3 3
: = =
B e
Data Data Data Data Informa.. Data Reports

search archiving visualiz... tools docum... interop...
and ret...

Yes No

Yes




Thank you for your attention!

Join at menticom |usecode 2524198

Nikola Holodkov (nholodkov@ogs.it)
OGS/EMODnet Biology WP4
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EMODnet

European Marine
; Observation and
Data Network

Project pitches - Part 1

BlueRemediomics
Biodiversa MOSTFUN

AtlantECO, BiOcean5D, BlueCloud2026

EMODnet Biology Workshop

th th ;
19 and 20 N0vember 2024, Onhne The European Marine Observation and Data Network (EMODnet) is financed by the European Union
under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
establishing the European Maritime, Fisheries and Aquaculture Fund.




gy
Project name: BlueRemediomics EMODnet

Project coordinator: Rob Finn (EMBL-EBI) and Chris Bowler (CNRS)
Presented by: Samuel Chaffron (CNRS)

Aim of the project:

Harnessing the Marine Microbiome for Novel Sustainable Biogenics and
Ecosystem Services

Type of biological data collected: Microbiome sequencing data (metaBGT)

Geographical area: Global Ocean

— 2



gy
Data availability, management, connection with EMODnet (access Al

restrictions, standard protocols for data management in place, awareness of
standards,...)

- Freely available public microbiome datasets at MGnify
(https://www.ebi.ac.uk/metagenomics/)

- Data available via website or JSON:API at
https://www.ebi.ac.uk/metagenomics/api/vl/

Any other information
- On-going global ocean presence/absence and abundance profiling of marine

genomes
- Submission to EMODnet as netCDF ?

— 3
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MOSTFUMN
B

Monitoring strategies for aquatic fungi biodiversity

Project name:

Project coordinator: Andreas Bruder supsi University of Applied Sciences and Arts of
Southern Switzerland (CH)

Presented by: Laura Garzoli cNR-IRSA National Research Council, Water Research Institute of (IT)

Aim of the project: P
= monitoring ﬁwgé
f b. I 1 I d t " tedo Maximising exisii\g resources C?g:tr:?r?tg;r':gg;;:un 4 N
Type 0 . IO oglca a a co ec ¢ Understand undersampled areas # g
Water, SEdlment, Leaves Quantify changes in space and time : A.  UTARTU
Optimize monitoring concepts <
° ¢ 1s8
Geographical area: EU A
tun
IcM-CSIC

0 250 500 km
[, Ll



gy
Data availability, management, connection with EMODnet (access EMODnet

restrictions, standard protocols for data management in place, awareness

of standards,...) —

‘ IUCN

Daiobase . . . &O BQN
= Data collection Data integration & upscaling Monitoring support Earth Observations

Group on
Biodiversity Observation Network

ial Biodiversity Variables

Earth Observation and GIS data

o . Essential Biodiversity Variables (EBVs):
Mobilisation from projects, programs, 3
databases, literature (WP1) o s i ) € S 3 cols for AF- . Genetic composition
Own sampling from glaciers, 7 : _— WP3) r . Species populations
estuaries/coasts, AFR sites (WP2) Contribution to FA

= (WP1&5) . Species traits
. Community composition
. Ecosystem function

. Ecosystem structure

Any other information: Please visit our website https://mostfun.eu/




Project name: AtlantECO, BiOcean5D, BlueCloud2026 oy

European Marine
Observatien and

Project coordinator: S. Pesant (EBI), C. de Vargas (CNRS), D . Schaap (Maris)

Presented by: M. Vogt (WP2 ‘Ecosystem structure and function’; WP3 ‘Data to
knowledge’, WB3 ‘Ecosystem EOVs’)

Aim of the project: ‘Atlantic Ocean Ecosystems structure/function/services’,
‘Coastal-Open Ocean Biodiversity’, ‘Digital Twin of the Ocean’

Type of biological data collected: ‘microscopy (presence-absence, abundance,
biomass), omics, imaging, acoustics, bio-prospecting molecules, plastisphere,
biologically mediated carbon fluxes, pigments, indicators, OHI, ...
Geographical area: Atlantic Ocean (global), European Coastal seas, global

— 6



Data availability, management, connection with EMODnet (access oy
restrictions, standard protocols for data management in place, awareness EMODnet
of standards,...)

AtlantECO: DMP, DwC standard headers, WORMS taxonomy, CFC netcdf

convention, project wide data collection templates, AtlantECO GeoNode, public
data collection published in Zenodo so far, destination for model data: EMODnet
BiOcean5D: DMP, DwC standard headers, WORMS and others for taxonomy, CFC
netcdf convention, project-specific data hub (access time-limited), project-wide
data templates, all raw data to be transferred to long-term storage (ENA, Mgnify,
Ecotaxa to EurOBIS); destination for model data: EMODnet

BlueCloud2026: DMP, public data in open cloud computing system, CFC netcdf
conventions for outputs, web-based access to all data inputs and products,
EMODnet as project partner

Any other information: Issues with data re-use with added value (biomass)

— 7
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EMODnet

European Marine
Observation and
Data Network

EMODnet Biology:
Research data management 101

Rubén Pérez Pérez, Flanders Marine Institute (VLIZ)

2024-11-19 | EMODnet Biology online workshop

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
establishing the European Maritime, Fisheries and Aquaculture Fund.
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Ruben
the “data manager”

Science Support at the Data Centre ‘.@7 :-::a u I'O B I S

@u EMODnet European Ocean Biodiversity
PR 1' arine

Information System

® Data management
® Data products _
* Training WaRMS  @BIS
; World Register of Marine Species .
-
LifeWitch

‘Marineregions.org

® Data networking

ICES

EUROPEAN

L
ETN CIEM
Government/public - ’ siodiversity |0 GBIF
: Informati
Academic - = 4 sr]ca‘:lrt?;?dls ! w
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Research data management

Why it is FAIR & Open Research
important data data cycle

|

Eurepear Marine
Obzervelion and
Ut Ne e




RDM

Why it is
important

Conspiracy Theory

Why it is
important

—— “Data is a precious thing and will last
longer than the systems themselves.”

gy

m Berners-Lee, inventor of the World Wide Web EMODnet

Eur
Observation and
Dtk Me st



RDM

Why it is
important

Order, chaos or organized chaos?

gy

EMODnet
[ [



RDM

How is your data analysis going?
Why it is Y ysis 9oing
important Deploying Can’t understand the data
models \
Model
training ... and the data collector
does not answer my
o emails or my phone calls
“We are all data providers and data users” un—
Data )
visuslization That is terrible and so
cruel !
Reporting and Who is it, who collected the
under the current system. Students in PhD programmes garvrin data ? | did... 3 years ago
spend up to 80% of their time on ‘data munging’, fixing
formatting and minor mistakes to make data suitable for Data ,/ /
analysis — wasting time and talent. With 400 such students, e ke
that would amount toa monetary waste equivalenttothe
salaries of 200 full-time employees, at minimum. So, hiring Data
20 professional data stewards to cut time lost to datawran- preparation
gling would boost effective research capacity. Many top

More than 70% of researchers have tried and failed to reproduce another scientist’s .
Your first collaborators

experiments, and more than half have failed to reproduce their own experiments. Those are are your future selves,

; . = be nice to them !
some of the telling figures that emerged from Nature's survey of 1,576 researchers who took

your future self. by Julien Colomb, CC-BY-NC, derived from .NORM Normal File For o Y-NC, by Randall Munroe

a brief online questionnaire on reproducibility in research.

gy

er, M. (2016). 1,500 scientists lift the lid on reproducibility. Nature, 533(7604).https://doi.org/10.1038/533452a EMODnet
Mons, B. (2020). Invest 5% of research funds in ensuring data are reusable. Nature, 578(7796), 491-491. https://doi.org/10.1038/d41586-020-00505-7 ne

Eurcpean Marine
Anaconda (2021). 2021 State of Data Science report. https://www.anaconda.com/resources/whitepapers/state-of-data-science-2021 “”-h"-"* i


https://doi.org/10.1038/533452a
https://doi.org/10.1038/d41586-020-00505-7
https://www.anaconda.com/resources/whitepapers/state-of-data-science-2021

RDM

Why it is
important

Personal benefits

Work more efficient & organised

More references & credits to your work

Career recognition Collaborations

¢ °

Moral obligations

Efficient use of public resources

Data are unique & come with a high cost

Facilitates data finding & re-use
New research & new insights w

Better data leads to better research
Improved decisions-making

Increased transparency & trust in science

gy

EMODnet
Eurcpean Marine



RDM

Why it is
important

.. 1O 4

My paper is written reviewed
and ready to be published

fert?
2
“

e e w‘:“\: . & 44 =
Unpublished research data
e V oY L NgRE

—

gy

EMODnet
Eurcpean Marine




FAIR & Research data management

Open data

Why it is FAIR & Open Research
important data data cycle

|

Eurepear Marine
Obzervelion and
Ut Ne e




FAIR & Q 4 QQ C)

Open data indable ccessible nteroperable eusable
® Rich metadata & ® Retrievable ® Machine readable components ® Data ‘provenance’
available online ® Accessible # OPEN ® Open formats ® Data usage licence
® Persistent identifier ® Authentication & authorisation steps ® Recognized standards
® Metadata should always be ® Linked data
accessible ® Integration ready

Who created the data?

o What the data files contain?
I"“l IT _> When the data were generated?
PI

Where the data were generated?
Why the data were created?
How the data were generated?

D

aaaaaaaaaaaa

Ghent University Data Stewards (2020). Knowledge clip: FAIR data principles. Available at: https://youtu.be/2uZxFu9SFi8 -ogmm:m


https://youtu.be/2uZxFu9SFi8

FAIR &

Open data d ata

It is a spectrum

# Open data

Open data is data
that anyone can
access, use & share

EMODne




Research Research data management

data cycle

Why it is FAIR & Open Research
important data data cycle

|
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Ut Ne e




Research
data cycle

The circle oflife- data

Planning

Research

Sharing data data Collecting
lifecycle data

gy

EMODnet
[ [



RDM in practice!

data cycle
Planning { - DMP

Research

EMODne



4

Research Planning

LY Data Management Plan

®* How data will be handled during & after a research project

® Formal & “living” document

b4 O

-
)Ty

Sove time Soveicd [_'FTU}_'FI.":""]':F Anticioate costs FAIR )

JESI

gy

EMODnet
Eurcpean Marine
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Research Planning

LY Data Management Plan

Gmm SUMMARY & METADATA & DATA STORAGE &\ -
DESCRIPTION DOCUMENTATION SECURITY -
>
[ ‘?‘, _—
PRESERVATION SHARING & REUSE ETHICAL & LEGAL DMP templates
DATA
RESPONSIBILITIES COSTS

‘P

soa % p

gy

EMODnet
Eurcpean Marine


https://dmponline.be/

Research
data cycle

Collecting
data

o \

- Metadata
- Controlled vocabularies
- Standards

EMODnet

uuuuuuuuuuuuu
bs




Research

. Collecting
LD Metadata and Documentation ‘

® Project (directory structure)

® Files (naming conventions,

READme)

® Data standards & vocabularies

9 o

gy

EMODnet
Eurcpean Marine




Research Collecting
saueg Data standards <

ISO
International Organization for Standardisation
) ~ data-types -
integration documentation PUBLIC SERVICE ANNOUNCEMENT:

OUR DIFFERENT WAYS OF WRIING DATES AS NUMBERS

inte roperabi[ity protocols CAN (EADTO ONLINE. CONFUSION. THATS WHY IN 1788

IS0 <ET A GLOBAL STANDARD NUMERIC DATE FORMAT,

data-exchange Conve ntions THIS 15 THE CORRECT WAY TO WRITE NUMERIC DATES:

guidelines = 203-02-27

THE FOLLOWING FORMATS ARE THEREFURE DISCOURAGED:
ficency COMMON-framework

syntax format semantics 02/27/20 022713 27/02(203 27102/
structure 20130227 203.02.27 27.02.13 27-02-13
encoding 27.2.13 20B.1L.27 %13 2013158904107

MMXII-TE-XXVIT MMXI gy 13.’50300900

(3D(uD)-x3/3-1/ 33 @5
“Set of guidelines or rules that specify how data should be structured, formatted, and lo/iion/iol 02/27/20/13 ?I '13? gy

represented to ensure consistency, interoperability, and efficient data exchange” EMODnet

Eurepear Marine
Obzervelion and
Ut Ne e




Research

data cycle Data standards

Collecting

Basic Metadata
Geographic Coverage

Taxonomic Coverage

eventID parentEventID eventDate decimalLongitude decimalLatitude Temporal Coverage
site_ 1 54.7943 16.9425

zone_ 1 site_ 1 Keywords

zone_ 2 site_ 1

zone__ 3 site__ 1 . .
quadrat_ 1 zone_ 1 2019-01-02 Associated Parties
transect__ 1 zone_ 2 2019-01-03

transect 2 zone 3 2019-01-04

Project Data

id occurrencelD scientificName Sampling Methods
quadrat__1 oce__1 Ulva rigida o
Citations

quadrat__1 ocec__ 2 Ulva lactuca
transect__1 occ__3 Plantae Collection Data
transect__ 1 occ__ 4 Plantae

5 i i .
transect_ 2 occ_ 5 Gracilaria External links
transect_ 2 occ_ 6 Laurencia

Additional Metadata EMODnQ

vilion anm




Research
data cycle

Controlled vocabularies

National Oceanography Centre

British Oceanographic Data
Centre BODC

Identifier |

SDBIOLDS

SDEIOLO7

SDEIOLD4

SDEIOL12

Preferred label 1 Alternative label 7

Dry weight biomass of biological entity
specified elsewhere per unit volume of WaterDryWiBiom_BE007117
the water body

Ash-free dry weight biomass of
biological entity specified elsewhere per WaterAshFreeBiom_BEOOT117
unit volume of the water body

Wet weight biomass of biological enfity
specified elsewhere per unit volume of  WaterWetWiBiom
the water body

Biomass as carbon of biological entity
specified elsewhere per unit volume of  WaterCarbonBiomassConv
the water body by computation

Collecting

Definition 1

The mass measured after drying at
elevated temperatures until a stable
mass is reached, of an identified
hiclogical object described elzewhere in
the metadata occurring in a given
volume of any body of salt or fresh
water.

The mass lost on ignition of an
identified biological object described
elsewhere in the metadata occurring in
a given volume of any body of salt or
fresh water.

The mass as caught of an identified
hiclogical object described elzewhere in
the metadata occurring in a given
volume of any body of salt or fresh
water.

The carbon biomass, calculated from
the cell counts using literature
conversion factors, of an unspecified
hiclogical entity in a given volume of
any body of salt or fresh water.

gy

EMODnet
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Research Collecting ‘
data cycle

WoRMS provides the most authoritative list of names of all marine

species globally, ever published

WoRMS taxon details

Glaucus atlanticus Forster, 1777
AphialD 140022 (urn:lsid:marinespecies.org:taxname:140022)
Animalia (Kingdom) Mollusca (Phylum) Gastropoda (Class)

Classification Biota

World Register’ of Marine SpECieS Heterobranchia (Subclass) Euthyneura (Infraclass) Ringipleura (Subterclass
Nudipleura (Superorder) Nudibranchia (Order) Cladobranchia (Suborder)
Aeolidioidea (Superfamily) Glaucidae (Family) Glaucus (Genus)

Glaucus atlanticus (Species)

Status accepted

Search

Methodology
Attribute table

About

Standard list of marine georeferenced place names & areas

Marineregions.org

’ reference e
a standard for georeferenced marine names Lt 5694 Lon 7622
Click 0n the map to get feature info

gy

EMODnet
Eurcpean Marine




Research
data cycle

Data curation -
File organization -

A\

Processing &
analysing data

\

EMODnet

EEEEE - Marine
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Research

data cycle Data curation

Data exploration Keep raw data intact

Document transformation

Version Control

Document Quality Control procedures

Use Open formats

' R 2 ()
Data enrichment

Data validation

gy

EMODnet
[ [




Research

data cycle Data curation

X v
Name Phone Birth date Country Name Phone Birth date |(Country
John Smith |445-881-4478 August 12, 1989|Belgium John Smith|445-881-4478|1989-08-12|Belgium
Fitch, Mare((6§76)546-8165  |June 15, 72 Us _) Marie Fitch|876-546-8165[1972-06-15{USA
Deere, Alan|+1-189-456-4513 |11/12/1965 USA Alan Deere|189-456-4513|1965-11-12 |USA

gy

EMODnet
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Research

bl File naming conventions — i

|
wlw

Be consistent —
Use standards (e.g. YYYYMMDD)
Do not use special characters or spaces

Avoid words like ‘draft’, ‘final’... — use version numbers instead (v01, v02)

Examples of files without a naming convention: Examples of files with a naming convention:

Meeting notes jan 10.doc 20230110 _OT_ODM_exercisel _v01.doc

Third_test.xls 20230110 _OT_ODM_exercisel _v03.doc

ProjectProposalFirstVersion.doc 20230109_OT_ODM _EvaluationResults.xls
Project-data.xls 20230109 _OT_ODM RDLC.jpg w

EMODnet
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Research
data cycle

- Data archiving

~—

Preserving &
archiving data

EMODnet

EEEEE - Marine
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Research

data cycle Data arChiVing

- MDA

= trusted data repository for marine,

coastal and estuarine research

®* Closed repository for personal
files & projects / collaboration
repository for data

publication

Marine Data Archive

Register Contact FAQ

MDA... a secure, online
system to archive data
files in a well-
documented manner.

Log i

https://mda.vliz.be/

gy

EMODnet
Eurcpean Marine


https://mda.vliz.be/
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Research

Sharing '
SLLy Searchable resources

e Archiving and sharing

e Generic, discipline specific or institutional re3d ataorg

REGISTRY OF RESEARCH DATA REPOSITORIES

FAIRsharing.org

Description (rich metadata) of and link to data (<> standards, databases, policies

Archiving and sharing + interactive tools (visualisation, combining data, ...)
e Often thematic

gy

EMODnet
Eurcpean Marine




Research Sherne '
SLLy Searchable resources

med

LS « ’

EMODnet m and more ...
SeaDataNet m
museum

Belgian Marine
Data Centre

f—§/

VLIZ

EMODnet



Research . . Sharing '
LY Integrated Marine Information System

= catalogue with metadata information about:

Persons

® All datasets (open / not open)

® Related to marine and coastal research / topics

Datasets Institutes

® Link to data or contact person

Projects Literature

d

https://www.vliz.be/imis
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https://www.vliz.be/imis
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Reusing
data
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- Provenance
- Rights
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Research

data cycle Reu5ing data

IF DOCUMENTED ITS NOT

@creative ‘ L
commons oo
IT nln'HBPPEN NOT. .

EMODnet
[ [



https://creativecommons.org/about/cclicenses/

Research
data cycle

Reusing data

DATA METADATA

E Dataedo Piotr ©Datoedo

Metadata is the key to data

DATA

Juice

METADATA

B Dataedo Dol Datnad

A Matter of Life and Death

DATA METADATA

e

E Dataedo Potr ©Datoedo

Data is treasure, metadata is a map

DATA METADATA
n A I’H'; n

E—‘HI‘IP? HF{I_' M-24

== EF— WALL 57

E Dataedo Pioty ©Datoedo

How to get to the data?

DATA METADATA

BDataedo
Decoding information

DATA METADATA

| LOVE You Mom.Todaﬂ

E Dataedo Poty ©Datoedo

Context and Source matters
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Example IMIS metadata record for dataset: https://vliz.be/en/imis?module=dataset&dasid=4687

Research
data cycle

IMIS

Publications | Institutes | Persons | Datasets | Projects | Maps

[ report an error in this record ] a

LifeWatch observatory data: zooplankton observations by imaging (ZooScan) in the Belgian Part of the North Sea

Citable as data publication

Flanders Marine Institute (VLIZ), Belgium (2023): Life\Watch observatory data: zooplankion observations in the Belgian Part of the North Sea.
https://doi.org/i10.14284/584 ® Download Data

Previous versions (6) view

Contact: data@vliz.be

Access data Archived data

w¥  szuroBls LGBF ©BIS IPT

Also accessible through:
http://rshiny. lifewatch.be/zooscan-data/

Availability: [ I | This dataset is licensed under a Creative Commons Attribution 4.0 International License.

Motes: Images are available upon request via LifeWatch Belgium (info@lifewatch.be)

Description

In the framework of the Lifewatch marine observatory a number of fixed stations on the Belgian Part of the North Sea (BPNS) are visited on a monthly or seasonal basis using the m
RV Simon Stevin_ A grid of nine stations covers the coastal zone and are sampled monthly. Eight additional stations, located further at sea, are sampled on a seasonal basis. This

dataset contains zooplankton chservations in the Belgian Part of the North Sea (BPNS) since 2012. Zooplankton is sampled by vertical WP2 net tows, samples scanned with EMODnet

Eurcpsan Maring
ZooScanner and identification with plankton analyser software, followed by manual validation. [ [


https://vliz.be/en/imis?module=dataset&dasid=4687
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REES European Marine
P Observation and
ulidy Data Network

EMODnet Seabed Habitats

Ville Karvinen, Coordinator (Syke)

Nov 19th, 2024

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
establishing the European Maritime, Fisheries and Aquaculture Fund.



oy

EMODnet

European Marine
; Observation and
Data Network

Content
e EMODnet Seabed Habitats Overview
» Catalogue and products

* Workflow, guidelines and recommendations for projects



EMODnet Seabed Habitats

Consortium of 11 partners and 4 subcontractors
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http://www.geus.dk/UK/Pages/default.aspx

EMODnet Seabed Habitats

Catalogue and products

= % Nothing in basket

+ Q Filter

©Q Expand = @ Collapse

© TYPE OF RESOURCES
© AVAILABLE ACTIONS
© TOPICS
© KEYWORDS
© CONTACT FOR THE RESOURCE
© PROVIDED BY
EMODnet Seabed Habitats (1530)
© YEARS
© FORMATS
© REPRESENTATION TYPES
© UPDATE FREQUENCIES
© STATUS
© SERVICE TYPES
© SCALE 1:
© RESOLUTION

Search ...

- « < 1-200n1530~ > »

) Categories @ -

£ EUSeaMap 2023 Broad-Scale Predictive
Habitat Map for Europe

Qutput of the 2023 EUSeaMap broad-scale predictive model, produced by
EMODnet Seabed Habitats. The extent of the mapped area includes the
Mediterranean Sea, Black Sea, Baltic Sea, and areas of the North Eastern
Atlantic extending from the Ganary Islands in the south to the Barents Sea
in the north. The map was produced using a "top-down" modelling
approach using classified habitat descriptors to determine a final output
habitat. Habitat descriptors differ per region but include: Biological zone ...

Ifremer

) Categories @©@ -1

£ Seagrass cover (Essential Ocean Variable) in
European waters (2023)

This layer shows the current known extent and distribution of Seagrass
meadows in European waters, collated by EMODnet Seabed Habitats. The
point and polygon layers were last updated in 2023.The purpose was to
produce a data product that would provide the best compilation of evidence
for the essential ocean variable (EOV) known as Seagrass cover and
composition (sub-variable: Areal extent of seagrass meadows), as defined
by the Global Ocean Observing System (GOOS). Seagrasses provide

EMODnet Seabed Habitals

X & X~

nx

Sorted by popularity $

O Categories &-&

£ EMODnet Seabed Habitats collated habitat

maps

Data holdings of polygonal habitat maps in European waters. Data are
collated by EMODnet Seabed Habitats partners from a variety of source
datasets and conformed and standardised into the portal's INSPIRE-
compliant schema (for more information, please see https://emodnet-
seabedhabitats.eu/def . Habitats are described in a variety of classification
systems, including EUNIS (European Nature Information System), Habitats
Directive Annex | and local/other classifcation systems. Ownership of the....

EMODnet Seabed Habitats

[0 Categories

& EMODnet Seabed Habitats collated habitat
maps

Data holdings of individual habitat maps in European waters. Data are
collated by EMODnet Seabed Habitats partners from a variety of source
datasets and conformed and standardised into the portal's INSPIRE-
compliant schema (for more information, please see
https://femodnet.ec.europa.eu/en/seabed-habitats. Habitats are described
in a variety of classification systems, including EUNIS (European Nature
Information System), Habitats Directive Annex |, Ramsar, Marine Strategy. -

EMCDnet Seabed Habitats

- &

EMODnet Seabed Habitats in the EMODnet products catalogue at
https://emodnet.ec.europa.eu/geonetwork/srv/eng/catalog.search
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European Marine
Observatien and
Data Netwarx

Products available in
* EMODnet Map Viewer
 EMODnet products catalogue

Main products are

* EUSeaMap
* CaribbeanSeaMap and CaspianSeaMap
* Survey data, habitat maps and models

e Composite products


https://emodnet.ec.europa.eu/geoviewer/
https://emodnet.ec.europa.eu/geonetwork/srv/eng/catalog.search

European Marine
Observatien and
Data Netwarx

EMODnet

Other background layers
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EMODnet Seabed Habitats catalogue - EUSeaMap
Modelled broadscale seabed habitat map for all European seas

Bathymetry

Other classifications

EUNIS (2007 & 2019)

MSFD Benthic Broad Habitat Type



EMODnet Seabed Habitats catalogue - survey data and habitat maps

Habitat maps from national and regional collections as well as from completed EU projects

Survey data and habitat maps
e Point habitat data
e Habitat maps

* Modelled habitat maps
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EMODnet
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Fucus spp. distribution model (Finland)




EMODnet Seabed Habitats catalogue — Composite products
Combined and harmonized data products produced by ESH

Essential Ocean Variables (EOVs)

Essential Fish Habitats (EFHs)

Coastal Wetlands

Vulnerable Marine Ecosystems (VMEs)

Regional Sea Convention specific products




EMODnet Seabed Habitats data ingestion process

Workflow from data identification to publishing

* Consortium identifies datasets
to be published for each project
phase

* Additional datasets identified
and included during project

* Data formatted to ESH Data
Exchange Format and
harmonized to comply with
INSPIRE standards

* Metadata formatted and
harmonized

* Quality control (e.g. geometry
checks for spatial data)

* Collections combined and
harmonized into single layers
when feasible

ISPRA (SBH)

SYKE
(Coastal Wetlands)

SBH and Coastal wetlands
maps, models and, if
subjected to access

restricions, also points

—> JNCC —Upload to the portal

SBH and Coastal wetlands BLE . an
points free to use and Each project T K o

LT T

download (no licence partner

restrictions) Upload via IPT—r

Consortium members to format their

data/metadata and send to regional data Regional / Thematic coordinator JNCC to upload data to
coordinator / upload freely accessible to send Qced data to JNCC by: portal by
point data via IPT by:
1. 22January 2024 ——— 1. 29 March 2024 — 1. 30April2024
2. 10July 2024 — 2. 02September 2024 ——— > 2. 27 September 2024
3. 20January 2025 ———— 3. 31 March 2025 — 3. 28April2025
4. 10July 2025 4. 01 September 2025 ————— 4. 24 September 2025

EMODnet Seabed Habitats Phase V (2023—-2025) data submission timetable for seabed habitat maps, points and models



EMODnet recommendations for EU research projects
General guidelines

Formulate a Data Management Plan

Adopt FAIR data principles

Engage EMODnet early in the project
 EMODnet Data Ingestion can assist in planning data flows, integration, ingestion, archiving etc.

For more information, see: https://www.emodnet-ingestion.eu/guidelines/guidelines-for-european-projects-

data-submissions

If you have questions regarding habitat data, please reach out to EMODnet Seabed Habitats:
emodnetseabedhabitats@jncc.gov.uk (general data related issues) / ville.karvinen@syke.fi (coordinator)



https://www.emodnet-ingestion.eu/guidelines/guidelines-for-european-projects-data-submissions
https://www.emodnet-ingestion.eu/guidelines/guidelines-for-european-projects-data-submissions
mailto:ville.karvinen@syke.fi

EMODnet Seabed Habitats and EU projects’ data gy

Case OBAMA-NEXT

* EU Horizon project with 12
learning sites around Europe

* Wide variety of methods used in
both benthic and pelagic
research

Ospe & M
GULF OF FINLAND 1

List of variables collected
and platforms used to collect data

BIOLOGICAL METHODS

g =) 1 SATELLITE

2 DRONES

3 eDNA

4 FLOW CYTOMETRY
5 IMAGING

6 FERRYBOX

7 SCUBADIVING

8 ROV/AUV

9 ACCOUSTICS

10 FLUOROMETERS

BENTHIC SUBMERGED B PELAGIC
INVERTEBRATES AQUATIC VEGETATION

Il BENTHIC

Funded by
the European Union

HORIZON-C16-2022- BOOIV-01-0L G.A, 101081842

Challenge: How to effectively collate, standardize, QC and publish such a wide variety of data?
Proposed solution: Work together with the Data Manager and Learning Sites to specify data types and

the timetable, engage with EMODnet Data Ingestion and the thematic lots
10



Let’s work together to ensure smooth and seamless data flows!

If you have habitat data questions, please contact
emodnetseabedhabitats@jncc.gov.uk (general data related issues)
ville.karvinen@syke.fi (coordinator)
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EMODnet

European Marine
; Observation and
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EMODnet

European Marine
Observation and
Data Network

Project pitches - Part 2
CONTRAST

B-USEFUL

MARHAB

E M O D n et B i O | Ogy WO r kS h O p The European Marine Observation and Data Network (EMODnet) is financed by the European Union

under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021

19th and Zoth November 2024' Online establishing the European Maritime, Fisheries and Aquaculture Fund.
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Project name: CONTRAST B
Project coordinator: Steven Brooks (NIVA)
Presented by: Steven Brooks

Aim of the project: To investigate the impacts of chemicals of emerging
concern on the marine environment

Type of biological data collected: Biological effects data, biodiversity in
sediments and water column

Geographical area: North Sea, North-East Atlantic, Mediterranean Sea

— 2



Data availability, management, connection with EMODnet (access oy
restrictions, standard protocols for data management in place, awareness EoDnet
of standards,...)

Main deliverable type: Data (data sets, microdata)

Type of data Characteristics Possible formats

Chemical and physicochemical Concentration of CECs and legacy contaminants in different matrices, Recommended: .csv or .tab
data physicochemical properties such as temperature, salinity, oxygen,
suspended particle matter (SPM), dissolved organic matter (DOM)

+ Data management plan in
place

* FAIR principles*

« Standards in place, include
the use of common
vocabularies to code, for
example, keywords, data
disciplines and measured
parameters.

Accepted: .xIs or .xIsx

Biological Data Information regarding living organisms, encompassing genomics (other Recommended: .csv or .tab
omics data), physiological parameters, and other related aspects, e.g.

field, lab, mesocosm. Accepted: .xIs or .xIsx

Biological effects data and biodiversity (eDNA, proteomics, visual ID
data)

Computational Data Data produced by computer simulations, modelling, algorithms, or Recommended: NetCDF
software applications, e.g., model outputs

* To ensure harmonised data management, guidelines and templates for structuring data and metadata will be provided
throughout the CONTRAST project. These resources will enhance the findability, accessibility, interoperability, and reusability of
the data, in alignment with FAIR

Any other information




« COORDINATED BY Technical University of Denmark (DTU, Martin EMODnet

Lindegren). B
. « AIM OF THE PROJECT: Operationalize biodiversity and ecosystem

—————

services indicators through end-users co-developed decision-support tool.
* TYPE OF BIOLOGICAL DATA COLLECTED: benthic, demersal and pelagic

o - —

fish and invertebrate communities’ data.

)) W

W%

Distribution and Map of fish diversity Distribution and Map of benthic
i omposition _’ (e.g. traits and species com) position * diversity (e.g. traits
richness) of benthic faun: and richness)

I 1

pecies ¢
of fish fauna a

Areas of high
conservation
status across

FOR EUROPEAN REGIONAL SEAS (Mediterranean, NE Atlantic, Barents
and Norwegian seas, North sea) IDENTIFY AREAS OF PARTICULAR
INTEREST IN TERMS OF BIODIVERSITY AND ECOSYSTEM SERVICES

European
water

|
1
1
1
I
1
1
1
I
1
1
1
I
.
I S 2
1
I
1
1
1
I
1
1
1
I
1
1
1
I
L

Managment options and trade offs
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CONNECTION TO EMODnet

HUMAN ACTIVITIES:

ABIOTIC DRIVERS/PRESSURES:
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At project level, use and generation of data:

climatological, biological, etc

At WP level: Links Between Ecosystem Services,

Biodiversity And Pressures.
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Project name: Improving marine habitat status by considering CuoDne

ecosystem dynamics (MARHAB)
Project coordinator: Institute of Marine Research, Norway

Presented by: Even Moland (coordinator)

Type of biological data collected: Coastal fish assemblages (BRUV <
marine animal movement (acoustic telemetry, satellite telemetry),
genetics, function (predator presence and size structure)

Geographical area: Skagerrak and Kattegat MCI I"H A b

Horizon Europe 2024-2027

UNIVERSITY OF UAI
GOTHENBURG g

UNIVERSIDADE DO ALGARVE




MOI"HGb Trophic links

Horizon Europe 2024-2027 essential to
habitat health

MARHAB Evaluate conservation status along
actions protection-effectiveness gradients

Top predat

Define Favourable
Healthy, Conservation Status

/ resilient and and develop monitoring

Mesopredators productive

and grazers ecosystems
Assess shortcomings of

marine protection

Communicate solutions

Reconcile marine
conservation with
fisheries management
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Data availability, management, connection with EMODnet (access Al
restrictions, standard protocols for data management in place, awareness

of standards):

All data will be shared and made available according to the project DMP.
Telemetry data will be shared with European tracking network.

MarHab

Horizon Europe 2024-2027

! ~ :.- .ﬂi ] =
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EMODnet

European Marine
; Observation and
Data Network

Project pitches - Part 3
GESASEAS

Biodiversity Meets Data - BMD
PROTECT BALTIC

DIGI4ECO

EMODnet Biology Workshop

19th and 20t" November 2024, Online

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
establishing the European Maritime, Fisheries and Aquaculture Fund.




Project name: Achieving Good Environmental Status for maintaining mt
ecosystem services, by assessing integrated impacts of cumulative :

pressures (GES4SEAS) www.ges4seas.eu 2022-2026
Project coordinator: Angel Borja (AZTlI)

Aim of the project: Guide marine governance processes on minimizing human
pressures and their impacts on coastal and marine biodiversity and ecosystem functioning,
while maintaining the sustainable delivery of ecosystem services, through the development
of an innovative toolbox, tested, validated and demonstrated, in the context of an adaptive
ecosystem-based management

Type of biological data collected: No new data collected, but data on human

activities, pressures and ecosystem components collated from open data sources and the 20
partners, and presented as GIS layers, plus additional data from local monitoring

Geographical area: From 11 Learnings Sites: 9 covering the 4 regional seas, 1 in French
Polynesia and 1 in whole Europe



http://www.ges4seas.eu/

Data availability, management, connection with EMODnet (access 'y

restrictions, standard protocols for data management in place, awareness EMODnet
of standards,...) weons oo W oneves

3. Harmonization

-~
-~y
-
-

-~
-
-~

- Look at the updated data management plan (Deliverable 5.5): Publc roec Lovl-2ata S
https://www.ges4seas.eu/resources/#2024 D Sources e T i

- Data will be available in supplementary material of papers, and
in our ZenOdO repOSitory: lnfeErSn:E:asta GESA4SEAS Toolbox (Plll.g:;::;:b?:tl'::)ol
https://zenodo.org/communities/ges4seas/records?g=&I=list&p

Repository Output)
=1&s=10&sort=newest

-
-~
-
-~
-~
-~
-~
-~
-~
-~
i
-~

-~

§8§
Requirements on
Harmonization and Metadata ‘

Public Data
Repository

Any other information: iy ek e L A
- Borja, A., 2023. A dataset and template for assessing the ecological status of marine sediments and waters,

based on microbial taxa. Gigabyte, 2023: 10.46471/gigabyte.46486. A list of 1,974 microbial taxa with ecological

groups to assess the status

- https://ambi.azti.es A list of 11,950 taxa with ecological groups to assess benthic status. Provided to WoRMs

- Borja et al., submitted. Marine Biodiversity and Environmental Data: An Al-Ready, Open Dataset from the long

term (1995-2023) Basque Country Monitoring Network. Frontiers in Ocean Sustainability. Includes water,

sediment, biota, phytoplankton, macroalgae, macroinvertebrates and fish from estuaries and coasts

GES4 RS

....-'"'-.... 3

SEASPXA

—f‘\-


https://ambi.azti.es/
https://www.ges4seas.eu/resources/#2024
https://zenodo.org/communities/ges4seas/records?q=&l=list&p=1&s=10&sort=newest
https://zenodo.org/communities/ges4seas/records?q=&l=list&p=1&s=10&sort=newest
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. EMODnet
Project name: M|

Blodlver5|ty Meets Data

Project coordlnator. Niels Raes

Presented by: Niels Raes

Aim of the project: Develop a Single Access Point to biodiversity
data and analyses tools for managers of
natural resources and policy makers across
Europe

Type of biological data collected: eDNA / High-throughput
biodiversity monitoring data

Geographical area: Europe/Global




WP8: Coordination, Managemepta& Ethics

@ $BMD

B|od|ver51ty Meets Data

[ it Niels Raes —
— L niels.raes@naturalis.nl

BMD is a Single Access Point (SAP) that provides managers
of natural resources and policy makers with access to:

« High-throughput biodiversity monitoring tools including
image and sound capture, and e-DNA sampling combined
with Al taxon identification services;

« A suite of co-designed Virtual Research Environments

VRE

# Local

- % | # Regional
| # National

#EU

(VREs) for the terrestrial, freshwater and marine realms, . o 49’

i i . S  DATA/MAP CLOUD L 4

including tools for: ; VISUALISATION ~ COMPUTING “:“1? DAIA
| W'y SPACE

a) biodiversity monitoring,
b) identification and analysis of drivers of change, and

I WP1: Stakeholder/user engagement & user needs mapping I

c) projections of land cover and climate change on the % j HARMgﬁgAr'ON DATAGAP &5 DATA
distribution of species and habitats. ¥ Al ) aheat B ENGINE
*  Web-GIS Map viewer to explore the data and VRE results. ® WS oo
- Stakeholder/user engagement & user needs mapping at all DATA/METADA DATA ——] HiGH THROUGHTPUT
stages of the SAP development (WP1) N [ty MOBLIAON ™ #1mage
" PRTLNRCS 2| #epsommens
# Remote sensing

m l . casl - A SENCKENBERG C- ﬂ
t ¥ % . 'y ‘ l
- 7\*‘ UFZ ) Li t »&u ]! m —_— e ég;\ pmy\vle!g})gvt(iesmnto C

Eurosite -

WP7: Communication, Dissemination & Training
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Project name: PROTECT BALTIC (Enabling comprehensive effective and efficient protection and

restoration measures for a resilient Baltic Sea ecosystem)

Project coordinator: HELCOM (Baltic Marine Environment Protection Commission)

Presented by: Kimmo Koivumaki, PROTECT data manager, HELCOM

Aim of the project: To enable sufficient spatial protection and restoration of the marine environment

to secure positive biodiversity outcomes, ensuring that the function of the ecosystem is maintained, thus securing
production of ecosystems services and enabling sustainable use both short and long term.

Type of biological data collected: Species observations, species distribution
models (benthic species, birds, fish, decapod crustaceans), sedimentation, turbidity

Geographical area: Baltic Sea and its surrounding countries



mailto:kimmo.koivumaki@helcom.fi
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H HH EMODnet
Data availability B

- Majority of the data is open. Restricted data can be used for modelling and/or analysis.
Spatial data mainly published in HELCOM MADS and biodiversity database, metadata in Metadata catalogue

Data management

- Data Management Plan defines used processes.

- Data is stored in Microsoft SharePoint with limited access for project staff. Original
datasets are in HELCOM'’s internal drive which is restricted for secretariat’s data personnel.

Data connection with EMODnet
- There are three datasets collected from EMODnet:
- Sedimentation accumulation rate
- Sediment maps
- Total suspended matter used as a proxy for turbidity



https://maps.helcom.fi/website/mapservice/index.html
https://maps.helcom.fi/website/biodiversity/
https://metadata.helcom.fi/geonetwork/srv/eng/catalog.search#/home

* o ': Funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
Lt the European Union of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them.
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EMODnet

Digital Twin-sustained 4D ecological
monitoring of restoration in fishery
depleted areas (DIGI4ECO)

Project Pitches
EMODNet Biology Workshop
November 20t 2024

IGINECO-

DTO FOR BIODIVERSITY

Drs J. Aguzzi (ICM-CSIC) & M. Clavel-Henry (GEOMAR)

. $
0CM 5. O CSIC cromar

del Mar OCHOA Helmholtz Centre for Ocean Research Kiel




Foundation postulates for DTOs ‘.@7

M]_ Digital Twin of Ocean (DTO) simulates marine biological and environmental components to
understand ecosystems' past and present state and make predictions about their future

MZ In spite of the vastness of marine ecosystems, any approach to management requires the
definition of strategic areas where to repeat measurements

M3 Therefore, DTO need to identify this space and include in its virtualization, the tools for in-situ
data collection

Obj O Implement robotic networks for demo-missions delivering real-time data to be merged
) with historical and sleeping data, allowing comparisons for spatial scaling and temporal
modelling



DIGINECO:

DTO FOR BIODIVERSITY

_"""Fixed PTO

J'_-—’_

Physical Twin of Ocean (PTO)

A PTO describes the physical system that allows the multiparametric data collection in the real-

world

SOCIETAL | SOCIETAL DATA SHORE SCIENCE DATA TO SHORE .+
AN
?
DATA TO SHORE = DATATO AIR DATATO AIR
DATATO AIR H
]
]

Geographical PT
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Four strategic areas for fixed PTOs
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= DTO architecture (Information flow treatment) gy

IGIMECO EMODnet

<“=———{ MULTIPARAMETRIC STATISTICAL <
—>| APPROACHES m
MODELING =
2
@
2
o
>
WEB VISUALIZATION =
INTERFACES —| MULTIPARAMETRIC DATA STORAGE | 8
(— =
w
r—
(o S
« DATA FILTERING z
— | (GAP AVERAGING, OUTLIERELIMI- | &
NATION) 2
m
wv
=
2
>
« TEMPORAL SYNCHRONIZATION 2
—
+ HOMOGENIZATION z
=
o
AQUACOLTURE
« WEATHER , « BIOPRODUCTION
+« OCEANOGRAPHIC 5 WASTE +
« GEOCHEMICAL FISHERIES l
—— «CPUE . n
<VMS §
+SITEA +SITEA o
m
+SITEB +SITEB £3
9
+SITEC +SITEC qF2
+SITED CITIZEN SCIENCE +SITED g
2
Sy + SCUBA PICTURES ) 5
¥ INDUSTRIAL IMPACT |
« IMAGING « LITTER
«eDNA — « SHIP TRAFFIC
« PAM + OFF-SHORE BUIL-
« ANIMAL-BORNE DINGS 12
« MARITIME NOISE




= DTO architecture (Information flow treatment) gy

IGIMECO EMODnet

<= MULTIPARAMETRIC STATISTICAL S
—>| APPROACH m
MODELING ARG RN =
2
2
=2
o
=
WEB VISUALIZATION 5
INTERFACES — MULTIPARAMETRIC DATA STORAGE | §
— G
pr—)-
— >
- DATA FILTERING z
~— | (GAP AVERAGING, OUTLIERELIMI- | &
NATION) 2
m
w
Z
o
3
+ TEMPORAL SYNCHRONIZATION | &
—_—
« HOMOGENIZATION z
E .
[}
Sleeping data

AQUACOLTURE
Detectlon and tlme Serles: « WEATHER > « BIOPRODUCTION
« OCEANOGRAPHIC FISHERIES WASTE 1
H H « GEOCHEMICAL :
Imaging/eDNA/PAM/animal-borne |
S— «CPUE N R
«VMS §
«SITEA «SITEA 2
+SITEB +SITEB £3
«SITEC «SITEC 2
+SITED CITIZEN SCIENCE +SITED g
()
—————  .SCUBAPICTURES _ F
. INDUSTRIAL IMPACT |
« IMAGING « LITTER
«eDNA S— « SHIP TRAFFIC
«PAM « OFF-SHORE BUIL-
« ANIMAL-BORNE DINGS 13
« MARITIME NOISE




= DTO architecture (Information flow treatment) gy
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Pitch summary

Project name: Digital Twin-sustained 4D ecological monitoring of restoration in flsheryE,x,,ODnF_,t
depleted areas (DIGI4ECO) | B

Project coordinator: J. Aguzzi
Presented by: J. Aguzzi (ICM-CSIC) and M. Clavel-Henry (GEOMAR)

Aim of the project:

Implement robotic networks for demo-missions delivering real-time data to be merged
with historical and sleeping data, allowing comparisons for spatial scaling and temporal
modelling

Type of biological data collected:
Imaging, eDNA, PAM, oceanographic and geochemical data, socioeconomical and sleeping
entries (e.g., recreational commercial catches)

Geographical area:
Western and Eastern Mediterranean, North Sea and Eastern Atlantic
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Pitch summary
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Data availability, management, connection with EMODnet Ay

» Data Availability:

® Image data sets for time series of species counts (megafauna; manual and Al
processing)

e PAM and eDNA for augmented species detectability;

® Sleeping and socio-economic data

» Management:

e Raw data storage at each demo-site, processed for harmonization and stored/managed
by ICATMAR (Spain) central bank repository;

e Data quality based on metadata labelling is provided.

» Connection with EMODnet:

® The project can create a continuous pipeline of biological data into EMODnet based on
the expertise of UPC/MI (which are already data providers).

17
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EMODnet

European Marine
Observation and
Data Network

EMODnet Biology:
Data submission guidance

Ruben Perez Perez, Flanders Marine Institute (VLIZ)

Lynn Delgat, Flanders Marine Institute (VLIZ)

2024-11-20 | EMODnet Biology online workshop

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
establishing the European Maritime, Fisheries and Aquaculture Fund.




EMODnet Biology data submission guidance
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o EMODnet Biology. The content

(l@y% QP ==urosis

BIOLOGY

1400+ datasets
 40M+ occurrence records

« 100M+ measurements or facts

Images copyright: from top to bottom: i) VLIZ (Nick Decombel); ii) Lotte Pohl; iii) VLIZ Lifewatch Belgium; iv) John Hill; v) VLIZ (Sven Van Haelst).
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o EMODnet Biology. The data mobiliser

« Data flow powered by
EMODnet Biology
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Evropean Marine
Qoservaticn and
Data Netwar
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EMODnet

Central Portal

« Data flow powered by
EMODnet Biology
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o EMODnNet Biology. The method
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(Meta)data standards Controlled vocabularies
Ecological Metadata Language @ + WORMS — taxonomy %
Darwin Core

« Marine Regions — geography ( ‘

% « BODC - parameters

OBIS ENV- Data

4{ Extended measurement or fact ]k _
Organisms quantifications, facts and biometrics

[ Event }4 kil - Sampling methodologies

( ] occurrencelD - Environmental data
=L Occurrence f
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swonet— DArwin Core: The scope
| e -;o:: ;0@ Information

Darwin Core is a standard maintained by the Darwin Core Maintenance Interest Group.
It includes a glossary of terms (in other contexts these might be called properties,
elements, fields, columns, attributes, or concepts) intended to facilitate the sharing of
information about biological diversity by providing identifiers, labels, and definitions.
Darwin Core is primarily based on taxa, their occurrence in nature as documented by

observations, specimens, samples, and related information.
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Evropean Marine
Qoservatien and
Data Netwars

Darwin Core: The terms

List of terms

Standardized

Maintained

occurrencelD } [ catalogNumber ] [ recordNumber ] [ recordedBy ] l recordedByID ] { individualCount ]

organismQuantity ] [ organismQuantityType } { sex ] [ lifeStage ] [ reproductiveCondition ] [ caste ]

georeferenceVerificationStatus ] [ occurrenceStatus ] [ associatedMedia ] [ associatedOccurrences ]

[ behavior ] [ vitality ] [ establishmentMeans } { degreeOfEstablishment ] { pathway ]

associatedReferences } [ associatedTaxa ] [ otherCatalogNumbers ] [ occurrenceRemarks ]

basisOfRecord

Identifier http://rs.tdwg.org/dwc/terms/basisOfRecord

Definition The specific nature of the data record.

Comments Recommended best practice is to use a controlled vocabulary such as the set of local
names of the identifiers for classes in Darwin Core.

Examples MaterialEntity
PreservedSpecimen
FossilSpecimen
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Darwin Core Archives: The data package

Data tables

- Core

- Extensions

Meta.xml

Eml.xml

meta :xml E N
I P
DwC Archive

=3

EML.xml

Measurement-or-fact ext

11



oot Darwin Core Archives: The data package
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- Data tables Water _ Species

v sample ‘presences

- Core event Table l ~l

eventlD| eventDate

- Extensions o s123 | 2012-03-22 Temperature 2 2L B

i data eventlD  occurencelD scientificName
X s123 0321 Stomias boa o
E s123 0322 Gryphus vitreus .
- Meta.xml : :
! eMoF Table
- Eml.xml i eventlD occurrencelD measurementType measurementValue measurementUnit E
'> $123 temperature 25 degrees Celsius E
$123 0321 length 15 cm .
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Evropean Marine
Qoservatien and
Data Netwars

Darwin Core Archives: The data package

|carchive xmlns="http://rs.tdwg.org/dwc/text/" m=tadatz="eml.xml">
| <core encoding="UTF-8" fisldsTerminatedBy="\t" linesTerminatedBy="\n" fieldsEnclosedBy=""

| <files>
<locaticon>occurrence. txt</location>
<ffiles>
<coreid index="0" />
Data ta bleS <field index="1" term="http://rs.tdwg.org/dwc/terms/basisOfRecord" />

<field index="2" term="http://rs.tdwg.org/dwc/terms/occurrencelD" />
<field index="3" term="http://rs.tdwg.org/dwc/terms/occurrenceRemarks" />
<field indsx="4" term="http://rs.tdwg.org/dwc/terms/recordedBy" />

- (:()Iﬁee <field indsx="5" term="http://rs.tdwg.org/dwc/terms/behavior" />
<field index="6" term="http://rs.tdwg.org/dwc/terms/occurrencesStatus"/>

. <field index="7" term="htip://rs.tdwg.crg/dwc/terms/previousldentifications"/>

- EXtenSIonS <field index="8" term="htip://rs.tdwg.crg/dwc/terms/eventID"/>
<field index="9" term="htip://rs.tdwg.crg/dwc/terms/identifiedBy"/>
<field index="10" term="http://rs.tdwg.org/dwc/terms/identificationfualifier"/>
<field index="11" term="http://rs.tdwg.org/dwc/terms/scientificNameID" />
<field index="12" term="http://rs.tdwg.org/dwc/terms/scientificName" />

<fcore>
Meta.xml | <extension sncoding="UTF-8" fisldsTerminatsdBy="\t" linesTerminatedBy="\n" fisldsEnclossdl
| <files>
<loccaticn>extendedmeasurementorfact. txt</locations
<ffiles>

<coreid index="0" />
<field index="1" term="htip://rs.tdwg.crg/dwc/terms/measurementID"/>
ErT1| )(rT]I <field index="2" term="http://rs.tdwg.org/dwc/terms/occurrenceID" />
° <field index="3" term="http://rs.tdwg.org/dwc/terms/measurementType" />
<field index="4" term="http://rs.icbis.org/cbis/terms/measurementTypeID" />
<field index="5" term="http://rs.tdwg.org/dwc/terms/measurementiValue" />
<field ind=x="6" term="http://rs.icbis.org/cbis/terms/measurementvaluelD" />

<field indsx="7" term="http://rs.tdwg.org/dwc/terms/measurementlinit" />
<field indsx="8" term="http://rs.ickbis.org/cbis/terms/measurementUnitID" />
</extension>
< farchive>

13
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Evropean Marine
Qoservatien and
Data Netwars

Darwin Core Archives: The data package

Data tables
- Core

- Extensions

Meta.xml

Eml.xml

keml:eml xmlns:eml="eml://ecoinformatics.org/eml-2.1.1"
xmlns:de="http://purl.org/dc/terms/"
xmlns:xsi="http://www.wi.org/2001/XMLSchema-instance”
x3i:schemalocation="eml://ecoinformatics.org/eml-2.1.1 http://rs.gbif.org/schema/eml-gbif-profiles1.1
packageld="cd4f3685-c3dd-4461-894c-b4ed4clT585f/v1.3" syster="http://gbif.org" scope="system"

| xml:lang="eng">

|¢datasets
<alternateldentifier>10.17031/tpgjrv</alternateldentifier>
<alternateldentifier>cd4f3685-c3dd-4461-894c-b4e94cl7585f</alternateldentifier>
<alternateldentifier>https://www.dassh.ac.uk/ipt/resource?r=dassh-113</alternateldentifier>
<title xml:lang="eng"»1999-2001 Uniwersity Marine Biological Station Millport (UMBSM) Clyde Sea Rapid Method
| <Creators
<grganizationMName>University Marine Biological Station Millport (UMBSHM)</organizationName:>
</creator>
| <metadataProvider>
<organizaticnlame>»>The archive for marine species and habitats data (DASSH) </organizaticonlame:>
| <address>
<ocity>Plymouths/city>
<oountey>GB</country>
</address>
<electronicMailRddress>dassh.enquiriesfmba.ac.uk</electronicMailiddress>
</metadataProvider>
| <asscciatedParty>
| ¢<individualName>
<givenName>Data</givenlame>
<surlame >Team</surlame>
<findividualName>
<electronicMaillddress>datafmba.ac.uk</electronicMailiddress>
<role>user</role>
</associatedParty>

14
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Darwin Core A
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oot Darwin Core Archives: Choosing the structure

uuuuuuuuuuuu

What kind of data
do you have, or will

C o r e s collect?

| Extensions

- Event [MIwJ ""'“"I'WJ TJ T I M"g —_ . Occurrence

« Occurrence . Extended Measurement Or Facts
. il fgpio

L ChECkhSt shﬂon,cml::.sgtudy.atc.)? . Resource RelatlonShlpS

. Chronometric Age

ﬁ;;: AN - DNA derived data

H e (or will) you collect
Have (or will) you collect Have (or will) you collect any data assoclaled with
any data associated with any data associated with g?
samples or sampling? samples or sampling? (e.g. tompc turo len gth
(e.g. temperature, length, (e.g. temperature, length, etc.)
etc.) etc.)

@&
+ e;m::m +
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Evropean Marine
Qoservaticn and
Data Netwar

OBIS ENV Data format

Event
eventDate locality datasetNainstitution eventiD decimallo decimalla coordinatemaximum minimumDepthlnMe
1992-11-07 cadiz bay Data surveUniversity biom_cb_071! -6.26667 36.53333 10000 40 30
1992-11-11 cabo de g:Data surveUniversity biom_cg 1111 -2.18333 36.73333 9300 15 5

extended measurements or facts

eventlD OcCcurrenc measuremn measuren measuren measuren measurerr measurerr
biom_cb_071 SamplingF Agassiz tre not applic http://vochttps://vo https://vo
biom_cg_111 SamplingFdiver not applichttp://vochttps://vo https://vo

biom_cb_071biom_cb_ILifestage adult not applichttp://vochttps://vo https://vo
biom_cb_071biom_ch_|Lifestage juvenile not applichttp://vochttps://vohttps://vo
biom_cb_071biom_cb_|Lifestage juvenile not applichttp://vochttps://vohttps://vo
biom_cb_071biom_cb_|Lifestage adult not applichttp://vochttps://vo https://vo
biom_cg_111biom_cg_!Lifestage adult not applichttp://vochttps://vo https://vo

biom_cg_111biom_cg_!Llifestage adult not applichttp://vochttps://vo https://vo

biom_cb_071biom_cb_IWet weigt 10.4 kg/m2 http://voc https://vo
biom_cb_071biom_ch_IWet weigt 3.6 kg/m2 http://voc https://vo
biom_cb_071biom_cb_IWet weigt 8.43 kg/m2 http://voc https://vo
biom_cb_071biom_cb_IWet weigt 15.22 kg/m2 http://voc https://vo

Occurrence
scientificNameventlD occurrenc scientificNamelD occurrenc basisOfRe;
Mustelus astebiom_cb_ibiom_cb_iurn:Isid:marinespeciipresent MaterialSg
Mustelus astebiom_cb_tbiom_cb_turn:lsid:marinespeciipresent  MaterialSe
Mustelus canbiom_cb_ibiom_cb_iurn:Isid:marinespeciipresent MaterialS¢
Carcharhinusbiom_cb_tbiom_cb_lurn:lsid:marinespeci present MaterialS:
Exaptasia pal biom_cg_'biom_cg_lurn:lsid:marinespeciipresent HumanOb
Breviolum mibiom_cg_’biom_cg_ urn:lsid:marinespeciipresent HumanOb

Event:

An action that occurs at a particular place and time.

Occurrence:
An existence of an organism(or homogeneous group of

organisms) at a particular place and time

Measurement or Fact:

A known characteristic of something

17
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OBIS ENV Data format

Event
eventDate locality datasetNainstitution eventiD decimallo decimalla coordinatemaximum minimumDepthlnMe
1992-11-07 cadiz bay Data surveUniversity biom_cb_071! -6.26667 36.53333 10000 40 30
1992-11-11 cabo de g:Data surveUniversity biom_cg 1111 -2.18333 36.73333 9300 15 5

Madeira (route)
Madeira_Cruise-001 Transect-01

Transect-02

Madeira_Cruise-002 Transect-01

Transect-02

Event:

An action that occurs at a particular place and time.

Occurrence:
An existence of an organism(or homogeneous group of

organisms) at a particular place and time

Measurement or Fact:

A known characteristic of something

18
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Evropean Marine
Qoservatien and
Data Netwars

Occurrence

scientificNameventlD occurrenc scientificNamelD occurrenc basisOfRe;
Mustelus astebiom_cb_ibiom_cb_iurn:Isid:marinespeciipresent MaterialSg
Mustelus astebiom_cb_tbiom_cb_turn:lsid:marinespeciipresent  MaterialSe
Mustelus canbiom_cb_ibiom_cb_iurn:Isid:marinespeciipresent MaterialS¢
Carcharhinusbiom_cb_tbiom_cb_lurn:lsid:marinespeci present MaterialS:
Exaptasia pal biom_cg_'biom_cg_lurn:lsid:marinespeciipresent HumanOb
Breviolum mibiom_cg_’biom_cg_ urn:lsid:marinespeciipresent HumanOb

Event:

An action that occurs at a particular place and time.

Occurrence:

An existence of an organism(or homogeneous group of

organisms) at a particular place and time

- Taxonomy - Life stage
- Size class - Behaviour Measurement or Fact:
- Sex - A known characteristic of something

19

Image source: LifeWatch VLIZ
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Evropean Marine
Qoservatien and
Data Netwars

Organism quantifications Abiotic measurements Species biometrics

extended measurements or facts

eventlD OcCcurrenc measuremn measuren measuren measuren measurerr measurerr
biom_cb_071 SamplingF Agassiz tre not applic http://vochttps://vo https://vo
biom_cg_111 SamplingFdiver not applichttp://vochttps://vo https://vo

biom_cb_071biom_cb_ILifestage adult not applichttp://vochttps://vo https://vo
biom_cb_071biom_ch_|Lifestage juvenile not applichttp://vochttps://vohttps://vo
biom_cb_071biom_cb_|Lifestage juvenile not applichttp://vochttps://vohttps://vo
biom_cb_071biom_cb_|Lifestage adult not applichttp://vochttps://vo https://vo
biom_cg_111biom_cg_!Lifestage adult not applichttp://vochttps://vo https://vo
biom_cg_111biom_cg_!Llifestage adult not applichttp://vochttps://vo https://vo

biom_cb_071biom_cb_IWet weigt 10.4 kg/m2 http://voc https://vo
biom_cb_071biom_ch_IWet weigt 3.6 kg/m2 http://voc https://vo
biom_cb_071biom_cb_IWet weigt 8.43 kg/m2 http://voc https://vo
biom_cb_071biom_cb_IWet weigt 15.22 kg/m2 http://voc https://vo

Sampling methodologies ~ Organism characteristics Habitat descriptions

Event:

An action that occurs at a particular place and time.

Occurrence:
An existence of an organism(or homogeneous group of

organisms) at a particular place and time

Measurement or Fact:

A known characteristic of something

20
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EMODnet

European Marine
; Observation and

Data Network
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cMODne Data transformation Example

spec name date station depth (m) gear wwb (kg/m2) lifestage
M. asterias 7/11/1992 cadiz bay 30-40 Agassiz trawl 10.4 ad

M. asterias 7/11/1992 cadiz bay 30-40 Agassiz trawl 3.6 juv

M. canis 7/11/1992 cadiz bay 30-40 Agassiz trawl 8.43 juv
Carcharhinus albimarginatus 7/11/1992 cadiz bay 30-40 Agassiz trawl 15.22 ad
Exaptasia pallida 11/11/1992 cabo degata 5to 15  diver adult
Breviolum minutum 11/11/1992 cabo de gata 5 to 15 diver adult

BERA QO

22
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Darwin Core fields

scientificN eventDate locality SamplingF Lifestage | datasetNa institution eventlD  occurrenascientificN decimallo decimalla coordinatimaximum minimumloccurrenc basisOfRe
spec namedate station  depth (m) gear wwb (kg/rlifestage

M. asteria 7/11/1992 cadiz bay 30-40 Agassiz tre 10.4 ad

M. asteria 7/11/1992 cadiz bay 30-40 Agassiz tre 3.6 juv

M. canis 7/11/1992 cadiz bay 30-40 Agassiz tre 8.43 juv

Carcharhir 7/11/1992 cadiz bay 30-40 Agassiz tre 15.22 ad

Exaptasia 11/11/1992 cabo deg:5to 15  diver - adult

Breviolum 11/11/1992 cabo degi5to 15  diver - adult

- Fields mapping @

- Mandatory fields @

https://manual.obis.org/formatting.html#data-formatting-tools

https://dwc.tdwg.org/terms/

https://manual.obis.org/checklist. html#darwin-core-term-checklist-for-obis

- occurrencelD

- scientificName

- scientificNamelD

- occurrenceStatus

- basisOfRecord

- maximumDepthinMeters

minimumDepthinMeters

eventID

eventDate

decimallatitude
decimallLongitude
coordinateUncertaintylnMeters
datasetName

institutionCode
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EODne Standardising the content

scientificNeventDate  locality SamplingF Lifestage datasetNainstitutioneventlD occurrencscientificNdecimallo decimalla coordinatimaximum minimumloccurrenc basisOfRe:
depth (m) wwhb (kg/r
M. asterial1992-11-07 |cadiz bay 30-40 Agassiz tre 10.4}adult Data surve University biom_cb_ibiom_cb_| 40 30 present Material
M. asterigl1992-11-07 |cadiz bay 30-40 Agassiz trz 3.6/juvenile |Data surveUniversity biom_cb_ibiom_cb_| 40 30 present Material
M. canis [|1992-11-07 [cadiz bay 30-40 Agassiz trz 8.43|juvenile |Data surveUniversity biom_cbh_tbiom_cb_| 40 30 present Material
Carcharhif1992-11-07 |cadiz bay 30-40 Agassiz tr: 15.22fadult Data surve University biom_cb_tbiom_ch_| 40 30 present Material
Exaptasia|1992-11-11 |cabodeg:5to 15  diver adult Data surve University biom_cg_ biom_cg_ 15 S|present HumanO
Breviolum|1992-11-11 |cabodeg:5to 15  diver adult Data surve University biom&:biom&. 15 S5|present HumanO

- Standardise @

- Enhance ©

https://classroom.oceanteacher.org/course/view.php?id=958 24
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EODne Standardising the content

scientificNeventDate  locality SamplingF Lifestage datasetNainstitutioneventlD occurrencscientificNdecimallo decimalla coordinatimaximum minimumloccurrenc basisOfRe:
depth (m) wwhb (kg/r
1992-11-07 cadiz bay 30-40 Agassiz tre 10.4 adult Data surveUniversity biom_cb_ibiom_cb_Jurn:lsid:m -6.26667 36.53333 10000 40 30 present MaterialS:
1992-11-07 cadiz bay 30-40 Agassiz trz 3.6 juvenile Data surveUniversity biom_cb_tbiom_cb_jurn:lsid:m -6.26667 36.53333 10000 40 30 present MaterialS:
992-11-07 cadiz bay 30-40 Agassiz trz 8.43 juvenile Data surveUniversity biom_cb_ibiom_cb_Jjurn:lsid:m -6.26667 36.53333 10000 40 30 present MaterialS:
992-11-07 cadiz bay 30-40 Agassiz tr: 15.22 adult Data surveUniversity biom_cb_tbiom_cb_jurn:lsid:m -6.26667 36.53333 10000 40 30 present MaterialS:
Exaptasia [1992-11-11 cabodeg:5to 15 diver adult Data surveUniversity biom_cg_ biom_cg_Jurn:lsid:m -2.18333 36.73333 9300 15 5 present HumanOb
Breviolumf1992-11-11 cabodeg:5to 15  diver adult Data surveUniversity biom_cg_ biom_cg_Jurn:lsid:m -2.18333 36.73333 9300 15 5 present HumanOb
:-*. DAT: SPEC - P o eare
Llfgg;\rﬁYCh PROJECT SENSORS DATA SPECIES INFORMATION BACKBONE E-LAB USAGE
- Standardise @
w RMS Discover webservices
World Register of Marine Species Search by tags
QMal‘ineregions,org .
Services
- o~
25
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Adopting the schema

Event Occurrence
eventDate locality datasetNainstitution eventID decimallLo decimallLa coordinattmaximum minimumDepthinMe scientificNameventlD occurrencscientificNamelD occurrencibasisOfRe|
1992-11-07 cadiz bay Data surveUniversity biom_cb_ 071! -6.26667 36.53333 10000 40 30 Mustelus astebiom_cb_tbiom_cb_turn:lsid:marinespeciipresent  MaterialS¢
1992-11-11 cabo de giData surveUniversity biom_cg 1111 -2.18333 36.73333 9300 15 5 Mustelus astebiom_cb_ibiom_cb_lurn:lsid:marinespeciipresent MaterialSz
Mustelus canbiom_cb_tbiom_cb_turn:lsid:marinespeciipresent MaterialS¢
Carcharhinusbiom_cb_tbiom_cb_lurn:lsid:marinespeci present MaterialS:
Exaptasia pal biom_cg_'biom_cg_lurn:lsid:marinespeciipresent HumanOb
Breviolum mibiom_cg_’biom_cg_ urn:lsid:marinespeciipresent HumanQOb
extended measurements or facts

eventlD occurrencimeasuren measurern measurerr measuren measuren measurery,

biom_cb_071 SamplingF Agassiz trenot applighttp://vochttps://vo https://vo

biom_cg_111 SamplingF diver not applighttp://vochttps://vo https://vo

Separate tables biom_cb_071biom_cb_iLifestage adult not applidhttp://vochttps://vo https://vo

biom_cb_071biom_cb_iLifestage juvenile notapplighttp://vochttps://vohttps://vo

biom_cb_071biom_cb_iLifestage juvenile notapplighttp://vochttps://vohttps://vo

biom_cb_071biom_cb_ILifestage adult not applidhttp://vochttps://vo https://vo

Standardise o biom_cg_111biom_cg_!Lifestage adult not applighttp://vochttps://vo https://vo

biom_cg_111biom_cg_!Lifestage adult not applighttp://vochttps://vo https://vo

biom_cb_071biom_cb_IWet weigt 10.4 kg/m?2 http://voc https://vo

biom_cb_071biom_cb_IWet weigt 3.6 kg/m2 http://voc https://vo

biom_cb_071biom_ch_IWet weigt 8.43 kg/m2 http://voc https://vo

Rigm cb_071biom_ch_{Wet weigl 15.22 kg/m?2 http://voc https://vo

26
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DNA derived data

. Information from molecular studies (metabarcoding, gPCR, metagenomics)
. Raw information stored in sequence databases
. Not only useful for phylogenetic research or molecular ecology
. ‘Occurrences’ can be derived
. Coordinates + date + taxonomic information
. Submitting derived occurrences to a biodiversity database makes them useful in a broader context
. Valuable source of information

. Undescribed taxa

. Inconspicuous / unobservable taxa
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DNA derived data — Transformation to DwC

. Additional extension needed:

DNA derived data extension

Terms from:
MIxS
GGBN
MIQE
Occurence Core

Recent development: Event Core possible

29



https://rs.gbif.org/extension/gbif/1.0/dna_derived_data_2024-07-11.xml
https://github.com/gbif/rs.gbif.org/issues/136

DNA derived data — Transformation to DwC

. 1) Transform data tables
Taxonomy

OTU/ASV table Sample table table FASTA/FASTQ file

Samplel Sample2 Sampled Sampled Sampled Sample name| Date Location name Latitude Longitude Species Szggqgct aggcaccaccaagTCEtEEIggEEtTargetIgegetcgtagtcooagycagatagety
ﬁx; g 4; Sg g 53 E—— 13/11/2024 Site 1 51.25195 2.924495 ::3 ; 122: g E;ggqgm aagcaccgccaagtoct tgguTtitcaagctaatgctegtagtacectggcggataagtt
ASV3 o o o 4 o [fample2 }13/11/2024 Sitc2 oL21787 28838 |asvs  fraon | P
ASV 4 8 0 0 21 62| [Sampled | 13/11/2024 Site 3 51.23336 2894284 |aovs  fraonc | Bl e e
ASV 5 0 51 0 0 0 Sﬂmple 4 14/11/2024 Site 1 51.25195 2.924496 ASV 5 Taxon D ;igggtct aaqcaccqccaaqtcctttqqqttttaggcaqqttqcacgtaa:tcccaqgcqqatach
ASV 6 23 0 0 0 0 Sﬂmplﬂ' 3 15/11/2024 Site 2 51.24787 2.883469 ASVE TaxonE ;3?;5th aagtaccgccaagtcctttgggttttaagctagtgotegtagtacacgggcggatagaty]
ASV T 0 0 64 0 0 ASV7 TaxonF ;igggict aagtaccgecaggtectttgggtittaagetaatgetegtagtaccegggeggataggtt
ASV B 80 0 0 25 8 ASV 8 Taxon G ;igazct aagtaccgccaagtcctttgggttttaagetaatgetegtagtccccaggeggatagaga
ASV D 1 0 0 63 0 ASV 9 Taxon G ;iigaigt aagtaccgccaagtoctttgggtitcaagctgatgctegtagtacccagycygatagagy,
ASV 10 7 0 0 35 ASV10 |TaxonH

. ASV/OTU and sample identifiers link the files

. Combining the tables [ Derived occurrences

30
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DNA derived data — Transformation to DwC

. 1) Transform data tables

OTU/ASV table Sample table Taxonomy  FASTA/FASTQ file
Samplel Sample2 Sample3 Sampled4 Sampled | |Sample name Date Location name Latitude Longitude Species Szggqgctqaqqcaccqccaaqtcctttqqqtmaaqccqchctcqtaqtqcccaqchqacaqctq
ﬁi; g 4; 32 E 53 Sample 1 13/11/2024 Site 1 51.25195 2.974496 i:ﬁ; Eiz:g %;ggq;ttq;:\aoxaccqccaaqtcctttqq@mttcaagctaaT.QCtcqtaqtaccctqchqataam.t
wo | 000w of femwler  mmmmsier s sd o, oo, |
ASV4 8 o o 2 g [Sampled  13/11/2024 Site3 PL23336 28942 lasva  fraone | B s
ASV5 0 51 0 0 of [Sampled 14/11/2024 Site 1 91.25195 2924496 |asv5  [TaxonD | Bocecuuceccaccaasccerramsessiamscangeracacatancececasaeasataaea
ASV 6 23 0 0 0 o| |Sample5 15/11/2024 Site 2 51.24787 2.883469 |Asve  |TaxonE aatctanagtaccgocangboctEbgggELt taagctagtgstegtagtaceogdgoagatagat
ASV7 0 0 64 0 0 ASV7  |TaxonF R CEaRA g TACEgCAgOTCeE EEggUT TR G TR gE CaTAg FACCCaaeS A ER T
ASV 8 80 0 0 25 8 ASV8  [TaxonG asgatetasagtacegceangtect Etogat et taagetataetegtagtecccaggcaqatagaga
ASV9 1 0 0 63 0 *  Combine tables ASVY  |TaxonG | [igiacicscagraccgecengroctesgageescangengergercqragraceoagyogaanagagy
ASV 10 7 0 0 35 . Remove non-detections ASV10 ITaxonH
. Map
. Split in Core and extension(s)
DwC Occurrence »  Standardize DwC DNA extension

occurrencelD [scientificName urganismﬁuantity nrganismﬁuantitﬁype [eventlD eventDate decimallatitude decimallongitude locality] |occurrencelD | DNA_sequence

StudylD_Occl |Taxon B 5 DNA sequencereads [Samplel 2024-11-13 51.25195 2.924496 Site 1 StudylD_Occ1| gtggstttgaagcaccgecd

StudylD_Occ2 |Taxon C 8 DNA sequence reads |Samplel 2024-11-13 91.25195 2.924496 Site 1 StudylD_Occ?2| gtgggtctaaagecaccgec

StudylD_Occ3 | Taxon E 23 DNA sequencereads [Samplel 2024-11-13 91.25195 2.92449% Site 1 StudylD_Occ3| gggggtctaaageaccged

StudylD_Occd |Taxon G 80 DNA sequencereads [Samplel 2024-11-13 51.25195 2.924496 Site 1 StudylD_Occ4 | gggggtctaaagtaccgec

StudylD_OccH | Taxon G 1 DNA sequence reads |Samplel 2024-11-13 91.25195 2.924496 Sitel StudylD_Occ5| ggggatctaaagtaccgee

StudylD_Occh |Taxon H 3 DMNA sequence reads [Samplel 2024-11-13 51.25195 2924496 Site 1 StudylD_Occ6 | ggggatctaaagtaccgec

StudylD_Occ7 | Taxon A 41 DNA sequencereads [Sample2 2024-11-13 51.247867 2.883469 Site 2 StudylD_Occ7| gtgggtctgaggcaccgec

StudylD_Occ8 | Taxon D 51 DNA sequence reads |Sample2 2024-11-13 51.247867 2.883469 Site 2 StudylD_Occ8| gtgggtctaaagcaccgec 31

StudylD_Occ9|Taxon H 7 DNA sequencereads [Sample2 2024-11-13 51.247867 2.883469 Site 2 StudylD_Occ9| ggggatctaaagtaccgee




DNA derived data — Transformation to DwC

. 1) Transform data tables
. 2) Document additional (meta)data (enhance)

Same as other datasets (e.g. basisOfRecord, sampling protocol, etc.)
But also DNA specific information:
Link to raw sequences
Primers
Target locus
Total number of reads in sample
Bio-informatic methods (otu/asv generation / taxonomic annotation)
Software + version + parameters
Reference database

Taxonomic ID from other taxonomic database (eg. NCBI)

. Which info to which DwC term B follow this guide: Publishing DNA-derived data through biodiversity data
platforms



https://docs.gbif.org/publishing-dna-derived-data/en/#data-mapping
https://docs.gbif.org/publishing-dna-derived-data/en/#data-mapping

Evropean Marine
Qoservaticn and
Data Netwar

DNA derived data — Resources

GBIF Guidelines: Publishing DNA-derived data through biodiversity data platforms

OBIS Manual: DNA derived data

EMODnet Biology DNA derived data guidelines: coming May 2025

Ocean Teacher Biological Data Management Course: chapter on DNA derived data

GBIF Metabarcoding Data Toolkit: Tool to convert metabarcoding datasets to DwC (pilot phase)

Recent developments Bl feedback on guidelines welcome

33


https://docs.gbif.org/publishing-dna-derived-data/en/
https://manual.obis.org/dna_data
https://classroom.oceanteacher.org/course/view.php?id=918
https://docs.gbif-uat.org/mdt-user-guide/en/
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The Integrated Publishing Toolkit (IPT)

oy

EMODnet

European Marine
; Observation and

Data Network
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Concept

“The Integrated Publishing Toolkit (IPT) is a free open-source software used to create and manage
distributed data repositories that share biodiversity data into the GBIF network”

36



gy

EMODnet Concept

Data repository

. Limited to GBIF formats and scope
E 0' 3 - ® :o-:;:f‘... ° . ° ’ =
. Creation of Darwin Core archive files P, f&' Th o $ ol :
e o ‘.. ............ RS ' o R e

. 9’. ., " ..‘:’ 2 . iz

. Creation of data paper templates . :
_.‘ . e o ik i ’ :J

. Automated data flow with OBIS/GBIF

37
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Uploading data

Mapping data to Darwin Core

Filling in Metadata

Publishing

xt, .csv, .xlsx, .zip, DwWC-A files
DB connection
URL

Manual to Automated
Allows data modifications

Manual or via EML.xml file

Quality Control checks

38
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[ ] [ ] [ ]
cODne Definition

“In data management, Quality control is the process of identifying and correcting inaccuracies or
Inconsistencies in data to ensure its accuracy, completeness and reliability."
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Rationale

“Monitoring in Kongsfjorden area”
o —ma&}

Latitude & longitude switched

“Monitoring in Belgian part of the North Sea”

“+7 & “-” signs switched

41



EMODnet Rationale

Species names before quality control Species names after quality control

# Species # Rare species H' I — D  ESS50 # Species # Rare species H' I — D  ES50

Rocky shore data

ANE 219 15 4.63602 098777 38.11 187 11 445772 0.98509 36.25
Arctic 646 69 6.00024  0.99666 46.33 378 44 5.38261 0.99403 43.67
Mediteranean | 1,120 238 5.74091 0.99342 4335 834 159 549015 099105 41.74
North Sea 251 29 450662 098424 35.89 163 25 3.95956 097469 30.14

“From 6,172 unique taxon names [...] to 4,525, mostly due to spelling variations and synonymy.”

“... Such [taxonomic] quality control is highly needed, since a misspelled or obsolete name could be compared to
the introduction of a rare species, with adverse effects on further (biodiversity) calculations...”

Source: Vandepitte et al. (2010)
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What needs to be QCed

Adherence to chosen standard

Content format (dates, coordinates, etc.)
Unique value fields (IDs)

Duplicated records and redundant information
Impossible values and outliers

Mandatory data

Completeness (units, geodetic datums, etc.)
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BIOFUN1 1

emoonet 1 e Biocheck tool

- iy BF1A01 14

Data Networs

event type: Sample
measurement types: Gear, sampling net horizontal opening, sampling net mesh :

BIOFUN1_BF1A01_249 156

- measurement types: Abundance, ObservedindividualCount, Wet Weigh

Overvi ew BIOFUN1_BF1A15 390 1
A

measurement types: Abundance, Abundance per something, Observed

N
_— Taxonomic cover of the dataset Geographical cover of the dataset
Select kingdom o
Animalia - + ‘ United Kingdom ®osm
:| < LR panepycy OpenSeaMap
Thaliacea [ ) Romdnia dliaa
Teleostei [ oo
y Scyphozoa . 508 " [} ; EANIC To Jokme ’,l :
f \ Scaphopoda | ’ ®
Biocheck QC tool Rhynchonellata . - S :
Palychaeta I "’;:’_" Algér l L=
[u] [u] malacostraca | '
ﬁ Helethuroidea I 3
. Holocephali | ha T %
. Gastropoda -
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Extended measurement or fact ]k

Event h

eventlD - ]
» Occurrence f
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m ° BIOFUN1 1
emoonet— THe Biocheck tool

European Marine BF1A01 14
Data Networs event type: Sample
measurement types: Gear, sampling net horizontal opening, sampling net mesh :

BIOFUN1_BF1A01_249 156

- measurement types: Abundance, ObservedindividualCount, Wet Weigh

" BIOFUN1_BF1A15_390 1
A OverVI eW measurement types: Abundance, Abundance per something, Observed
N
— Taxonomic cover of the dataset Geographical cover of the dataset
Select kingdom =
Animalia - + 1 United Kingdom ©®osm
:_| : per OpenSeaMap
Thaliacea - fomania A2
y Scyphozoa . £ @ [} Y A ) i l :
f \ Scaphopoda | ’ p.
Biocheck QC tool Rhynchonellata . . 2 2
Polychaeta I WEVOIS | :
ﬁ Helethuroidea I - :
E” . Holocephali | \ (5 #
L] Gastropoda - bt
k E L / Leafiet | © OpenStresthap contributors, CC-BY-SA, Map data: @ OpenSeaMap contributors
> Issues
p
» Extended measurement or fact ]k - Format and integrity
) \ -  Taxonomy

§ 'R 5
Event [ oip ) ] - Biogeography I\@/ oy

. . - Parameters -
Occurrence J occurrencelD




Demo

https://rshiny.lifewatch.be/BioCheck/

Biocheck QC tool
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EMODnet Biology product guidance

Workshop for EU funded projects

Salvador Jesus Fernandez Bejarano VLIZ / EMODnet Biology WP3

19th and 20th November 2024, Online

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
establishing the European Maritime, Fisheries and Aquaculture Fund.




What is a data product?

#+ EMODnet Map Viewer X - v = (=

Ch

C O B https://emodnet.ec.europa.eu/geoviewer/ oy @ v & 9 =

&«

European

A geospatial file. Typically raster. In .
© g A% Y commission|  EMODnNet Map Viewer B3 Engiish

certain cases, the data might be of ‘ e —

External product: 3D habitat suitability maps of the 30 main commercial
vector type Legend fish species from the Atlantic Ocean

External product: 3D habitat
suitability maps of the 30 main
commercial fish species from 0.25877487659454346
the Atlantic Ocean

Probability of occurrence_of biological entity

If Raster -> NetCDF
If Vector -> GPKG, SHP, GeoJSON...

Probability
0.00
0.25
0.50
0.75

1.00

EMODnet

Curopean Marine r 2
Obzervationand BN
Data Network s
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What is a data product?

Free Open Source Software

emodnet.wfs 20235000

EMODnetWFS

emodnet.wfs: Access
EMODnet Web Feature
Service data through R

The goal of emodnet.wfs is to allow interrogation

of and access to EMODRet's, European Marine Observation and Data
Metwork, geographic vector data in R through the EMODnet Web
Feature Services. Web Feature services (WFS) represent a change in the
way geographic information is created, modified and exchanged on the
Internet and offer direct fine-grained access to geographic information
at the feature and feature property level. emodnet.wfs aims at affering
an user-friendly interface to this rich data.

Installation and setup

vou can install the development version of emodnet.wfs from GitHub
with:

# install.packages("pak")
pak: :pak( "EMODnet/emodnet.wfs")

IF you wank ko avoid reading messages from emodnet.wfs such as "WFSs
client created successfully”, set the "emodnet.wfs.quiet” option to
TRUE .

options("emodnet.wfs.quiet™ = TRUE)

Btrait 000 =

Btrait: working with biological data
and trait information

Karline Soetaert and Olivier Beauchard

Netherlands Institute for Sea Research

oy
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Middle Adriatic plankton time series

Phytoplankton -
Choose a species (group)
Dinophyceae -

value double sqgrt transformed

Observations Multiv 1 about

Dinophyceae
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NetCDF

A netCDF file is a format for storing multi-
dimensional data. It contains dimensions
and variables:

* Dimensions: Define the shape of data,
with measurements like location, time, or
climate change scenarios.

* Variables: Store main data arrays with
defined names, types, and shapes, like
temperature or abundance.

o Coordinate Variables: special case of
variables representing the dimensions in 1D
arrays.

oy

European Marine
Observatien and
Data Netwarx

netedf mynetedf {
dimesions:

x=4;

y=4:

time=UNLIMITED:
variables:

float x(x):

float y(v):

int time(time);

float temperature(time x.y):

data:
x=10, 20, 30, 40;

v=110.120. 130, 140; . o
@ ; time = 1
time = 31. 59. 90:
x=1to4
Temperature= 111, 211,311,411, 121,221, 321,
421.131.231.331.431.141.241.341.441; y= l1to4

}

Extracted from John Gosset, April Wright (eds): "Data Carpentry Python Ecology lesson." Version 2017.04.0, April 2017,
http://www.datacarpentry.org/python-ecology-lesson/



Why NetCDF

European Marine
Observatien and
Data Netwars

e A centralized system was chosen for data sub-setting and downloads, requiring all thematic lots to
maintain OGC web services (e.g., WMS, WFS, WCS).

 ERDDAP was selected as it supports gridded and tabular datasets, with an EMODnet ERDDAP instance set
up for products from Chemistry, Physics, and other thematic lots.

* Biology’s data delivery via a map viewer was limited to selected taxa, so creating NetCDFs for ERDDAP
upload was identified as the optimal solution.

e This approach meets Central Portal requirements without needing custom solutions.

ERDDAP server @ EMODnet
Ei

ERDDAP > List of All Datasets

246 maiching datasets, listed in alphabetical order.

§

Grid Table Make W Source Back-

pap 5™ pap A M Daim Title Sum- - a, ground  RSs © Institution Dataset ID
Data **' Daia Graph S  Files ™Y Metadata Info .

et | data | gragn + The List of All Acve Datasets in this ERDDAR * ° M backgrouna iz anDatasets
data graph M Cz’g‘;‘l‘;“f::']égm}[:alﬁ".i: x::‘;;z‘;;’;‘,‘ Dody dissolued axygen cancentration 136512017 @ F M backgound# B0 B2 instiute of Mar 8| Arctic_DO_4D_a1e1_a36c 5558
voa gapn o Ocean, DA D -t s o Watr by il 0y concarkaton I652057 @1 1 acgona? 0 B0 st i ete00_30_ 25t
-~ — e Ocean, A 4D -t s o Water by sl OBSCOLT ORL MGl @ 1y wucxgoona? O30 B0 s or s vt 0_s,_ 103 900, eaz
aaa grapn M :f]‘f‘u‘::s:"'lgé‘;fzsz"ea' analysis of Water body phosphats 1965/2017 v2021 [imellar] @ F M backgouna@ O B instmteotMan. @ Arcic_PO_3D _b514_mle_cSib
aaa graph M :;[";n‘]’f;;"‘;il‘éuzﬁnzf" analysta of Whar body slicate 10652017 V2028 Hmejepni @ F M backgound® EX8 B instite ofMan. @ Arctic Si 4D_B6ca 75e 4906
gata giaph M :’:;Tj?‘;:f‘l;’;‘;‘f‘z;':f"ga' analysis of Water body silcate 1068/2017 v2021 fame|fafl @ F 1M vackgound® EXEH B institute of Man | Arctic_Si_3D_8b60_1bdd 1067
data graph M ;?;;C;:é;g’mﬁ;ﬁ;ﬂmn] o.lr. 136.;_2';';;”' d oxygen @ F M background® X0 BQ  institute of Mai... © | v2023_chemistry_d214_3830_5814
daa graph M ;:ziﬁi'céﬁ':mﬁ :]py;:u o 195‘7-2:&:‘ CrET eygen @ F M background® EXED B2 institute of Mari... @ v2023_chemistry_7e0b_s097_7206
gata giaph M ;T;fﬁ‘:%;;:‘;m?‘;gﬂ;f“”"‘“"5'5”'W"'" OOy prOSpAle 19667017 V2023 [ @ F M vackgound® EXEH B institute of Man © V2023 chemistry_d899_b2a7_co3c
data graph M :ﬂmrﬁg'}f‘?‘:‘;:ﬁ;ﬂ“' SAASORM ANAISIS Of Waler ooy pOSpRAle 19652017 V2023 [ @ F M backgound# B B2 instiute of Mar V2023 chemisiry_4504_8550_a086
data graph M :"n“;‘]‘w‘;:f:]'ﬁ;;:‘;m‘l?“g;:z;a"“"a'"“”"5“W”' body sicale 19702017 v2023 | © F M backgound@ CXE8 B instiute of Mar © V2023 chemisiry_025¢ 4605 o014
data graph M ﬁr'::]‘l‘g]c[;f:]' e e @ F M backgound@ 0558 B instiuteofMan. @ V2023 chemisty 5922 coch_lsé
o ] | e R N T ® riu == ® v2025_cnemisey_asts_se0_ies
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Why NetCDF

o
$ tree

— Amblyraja radiata

F—— Amblyraja_radiata_AlB_pred2020.
Amblyraja_radiata_AlB_pred2030.
F—— Amblyraja_radiata_AlB_pred2040.
F—— Amblyraja_radiata_AlB_pred2050.
Amblyraja_radiata_AlB_pred2060.
Amblyraja_radiata_AlB_Training.
Amblyraja_radiata_RCP4.5_pred2020.
Amblyraja_radiata_RCP4.5_pred2030.
Amblyraja_radiata_RCP4.5_pred2040.
Amblyraja_radiata_RCP4.5_pred2050.
Amblyraja_radiata_RCP4.5_pred2060.
Amblyraja_radiata_RCP4.5_Training.
Amblyraja_radiata_RCP8.5_pred2020.
Amblyraja_radiata_RCP8.5_pred2030.
Amblyraja_radiata_RCP8.5_pred2040.
.5_pred2050.
. .5_pred2060.
Amblyraja_radiata_RCP8.5_Training.
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Anarhichas lupus
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asc
asc
asc
asc
asc
asc

Anarhichas_lupus_AlB_pred2020.asc
Anarhichas_lupus_AlB_pred2030.asc

Data management hell

* No standard way of organizing files
 Dimensions are contained in the file names (or folder

names!!!)

e No metadata




Why NetCDF

§ ncdump -h file.nc All data in one single file
netcdf \file { Data organized in a 5 dimensions array,

dimensions:

aphiaid = 49 ; including species (aphiaid), time and

lat = ; .. .
lon = 79 emission scenario.
time = 63 . The file includes metadata and CF
emmision_scenario = ;
variables: compliant standard names names.

int aphiaid(aphiaid) ;

aphiaid:long_name = "Life Science Identifier - World Register of Marine Species" ;

aphiaid:units = "level" ;
double lat(lat) ;

lat:units = "degrees_north" ;

lat:standard_name = "latitude" ;

lat:long_name = "Latitude" ;
double lon(lon) ;

lon:units = "degrees_east" ;

lon:standard_name = "longitude" ;

lon:long_name = "Longitude" ;
double time(time) ;

time:standard_name = "time" ;

time:long_name = "Time" ;

time:units = "days since 1970-01-01 00:00:00" ;

time:calendar = "gregorian" ;
int emmision_scenario(emmision_scenario) ;

emmision_scenario:long_name = "Climate Change Emission Scenarios" ;

emmision_scenario:units = "level"

double probability_of_occurrence(time, emmision_scenario, aphiaid, lat, lon) ;
probability_of_occurrence:_FillValue = -99999. ;
probability_of_occurrence:long_name = "Probability of occurrence of biological entity"



COARDS and CF compliance ey

EMODnet
-
COARDS CF (Climate Forecast)
Set of rules to organize geospatial data in a NetCDF file: More flexible than COARDS, aimed to increase interoperability:
* Basic data structure with coordinate variables: lon, e Coordinate variables have standard_name, units, and
lat, depth and time. These must be numeric and spatial referencing attributes. Coordinate variables can be
monotonic. characters.
* Longitude and latitude are structured in regular grids. e Support multi-dimensional variables and consistent
e Time must be stored as numbers (e.g., days since handling of missing values.
1970-01-01 00:00:00). * Global Attributes: Provide self-explanatory and extensive
e All coordinate variables require units, even if they metadata for increased interoperability.
don't have. e All coordinate variables require units, even if they don't

have.




The taxon dimension ://cfconventions.org/cf-conventions/cf-conventions.html#taxon-names-and-identifiers
The CF way

dimension:
time =
string80 =
taxon =
variables:
float time(time);
time:standard_name = "time" ;
time:units = "days since 2019-01-01" ;
float abundance(time,taxon) ;
abundance:standard_name = "number_concentration_of_biological_taxon_in_sea_water" ;
abundance:coordinates = "taxon_lsid taxon_name'
char taxon_name(taxon,string8d0) ;
taxon_name:standard_name = "biological_taxon_name"
char taxon_lsid(taxon,string8d0) ;
taxon_lsid:standard_name = "biological_taxon_Llsid"
data:
time = // values ;
abundance = // values ;
taxon_name Calanus finmarchicus", "Calanus helgolandicus" ;
taxon_lsid urn:lsid:marinespeciles.org:taxname:104464", "urn:lsid:marinespecies.org:taxname:104466"

]

y

¥



https://cfconventions.org/cf-conventions/cf-conventions.html#taxon-names-and-identifiers

The taxon dimension
The EMODnet Biology way

XX

dimension:
time = :
string80 =
aphiaid = 3
variables:
float time(time);
time:standard_name = "time" ;
time:units = "days since 2019-01-01" ;
float abundance(time,aphiaid) ;
abundance:standard_name = "number_concentration_of_biological_taxon_in_sea_water"
float aphiaid(aphiaid);
aphiaid:long_name = "Life Science Identifier - World Register of Marine Species";
aphiaid:units = "level";
char taxon_name(aphiaid,string80) ;
taxon_name:standard_name = "biological_taxon_name" ;
char taxon_lsid(aphiaid,string80) ;
taxon_lsid:standard_name = "biological_taxon_lsid" ;
data:
time = // values ;
abundance = // values ;
aphiaid = ; :
taxon_name "Calanus finmarchicus", "Calanus helgolandicus" ;
taxon_lsid "urn:lsid:marinespecies.org:taxname:104464", "urn:lsid:marinespecies.org:taxname:104466"

.
b




Climatological statistics

. C . [
Example: Species distribution models of
habitat suitability for future decades: dimensions:
. . . time = 3;
* CF allows climatological statistics over W o= 2
specific time ranges variables:
.« A ial ti . t h ti float habitat_suitability(time);
SPecial time axis represents each time habitat_suitability:long_name = "habitat suitability for species";
range with a Single point (e.g_’ mid- habitat_suitability:cell_methods = "time: mean within years time: mean over years";
d d habitat_suitability:units = "probability";
ecade). habitat_suitability: FillValue = -999.9;
* The "climatology" attribute defines the double time(time);
d di Is f h time:climatology = "climatology_bounds";
start and end intervals tor each range. time:units = "days since 2000-1-1";
* "Cell methods" describe how statistics are time:calendar = "gregorian”;
. double climatology_bounds(time, nv);
calculated (e.g., mean or maximum) data:

time = "2045-1-1", "2055-1-1", "2065-1-1";

climatology_bounds = "2040-1-1", "2049-12-31",
"2050-1-1", "2059-12-31",
"2060-1-1", "2069-12-31";

11




Climate change scenarios and other dimensions

. ®
In some studies, there are data

modelled for different climate change dUE?"S'lOHS:
ime = 3;

scenarios. In other cases, there are string8d = 80;
specific dimensions for which data emission_scenarto = <;
variables:

have been modelled. double time(time);

time:standard_name = "time";

time:long_name = "Time";
There is no standard yet for these time:units = "days since 1970-01-01 00:00:00";

time:calendar = "gregorian";
cases. int emission_scenario(emission_scenario);

emission_scenario:long_name = "Climate Change Emission Scenarios";

0 lution: di . ith emission_scenario:units = "level";
ur solution: create a dimension wit emission_scenario:description = "1 = RCP 4.5; 2 = RCP 8.5";

coordinate variable as numeric series char emission_scenario_char(emission_scenario, string80);
emission_scenario_char:long_name = "Climate Change Emission Scenarios CHAR";

(e-g- 1, 2, 3) And one more variable double probability_of_occurrence(time, emission_scenario);
Of type character that Iabels the probability_of_occurrence:_FillValue = -99999.0;
. . probability_of_occurrence:long_name = "Probability of occurrence of biological entity";
coordinate variable data:
time = 3 ) 5
emission_scenario = 1, 2;
emission_scenario_char = "RCP 4.5", "RCP 8.5";




Standardizing variables

No CF standard names exist for common metrics in biodiversity

e Habitat suitability

* Probability of occurrence
e Shannon index

e Species loss

We are working in aligning the terms we use and submit controlled vocabularies.

p@® EDITO

European Digital
Twin Ocean

oy

European Marine
Observatien and
Data Netwarx
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More info

EMODnet Biology products NetCDF guide
https://github.com/EMODnet/EMODnet-Biology-NetCDF-Guide

EMODnet Biology products demo
https://github.com/EMODnet/EMODnet-Biology-products-erddap-demo

Products template
https://github.com/EMODnet/EMODnet-Biology-Project-Template

oy

European Marine
Observatien and
Data Netwarx
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https://github.com/EMODnet/EMODnet-Biology-NetCDF-Guide
https://github.com/EMODnet/EMODnet-Biology-products-erddap-demo
https://github.com/EMODnet/EMODnet-Biology-Project-Template
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European Marine
; Observation and

Data Network

EMODnet Biology tools and services

Workshop for EU funded projects

Marina Lipizer OGS/EMODnet Biology WP4 “Uptake and Outreach” leader

19th and 20th November 2024, Online

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
establishing the European Maritime, Fisheries and Aquaculture Fund.




Finding what kind of support EMODnet can provide: iy

https://emodnet.ec.europa.eu/en a?ﬁﬂ,ﬁi

Observatien and
Data Netwarx

Several services to support:

An officiel website of the European Union

m Europgaq Search
Commission

Energy, Climate change, Environment

How do you know? v

«*Dataset preparation & formatting

«*Data Quality Control

*Data access and visualization European Marine Observaf on and Data Network (EMODnet)

About v | DataServices v | Solutions v OGS Community v  Aflasofthe Seas v News & ents v FAQDownloads‘

Bathymetry Human Aclivities

An official websile of the European Union  How do you know? v
B European | a
Commission

Energy, Climale change. Environment

Biclogy Physics

Chemistry Seabed Habitats

Geology

European Marine Observation and Data Network (EMODnet)

Dlxover,>
visualise and download
marine data and products across
7 thematics and hundreds of parameters

[BEIERSCIULCUNNAN Solutions v | Themes v  Commu ty v | Atlasofthe Seas v | News & Events v | FAQ Downloads

ta Submit Data Map Viewer

k Home >

Data & Webservices OGC service status (2

il Tool

! Products Catalogue Tools & Guidelines

| A colleclion of 100IS, applicalions, sonware, vaidators tnat you may find useful. Gathered in the tools
L seclion are simple and more complex applications and references that EMODnet data managers

use to work with the EMODnet datasets. and that many of the data submitters and end-users of data
can also use. This page also has best practices, information and general guidelines on different data

h lypes, found on EMODnet.

PAGE CONTENTS EMODnet Technical Documents & Reports

EMODnet Technical Documents
& Reports Technical reports

I Technical documents & Biology data formats
reports

EMODnet Map Viewer EMODnet Data Products EMODnet ERDDAP [2
Catalogue

EMQDnet Data formats

EMODnet Tools EMODnet TOOIS
Chemistry

Blology Chemistry tpse//emednet.oc.europa eu/en/biology



https://emodnet.ec.europa.eu/en

https://emodnet.ec.europa.eu/en/biology

An official website of the European Union How do you know? v

European |
m Commission Search

Energy, Climate change, Environment

European Marine Observation and Data Network (EMODnet)

Atlas of the Seas v News & Events v FAQ Downloads

About v | DataServices v | Solutions v REOEGESEEAN Community v

Home > Themes > Biology

Biology

EMODnet Biology provides open and free access to
interoperable data and data products on temporal and
spatial distribution of marine species (angiosperms,
benthos, birds, fish, macroalgae, mammals,
phytoplankton, reptiles, zooplankton) and species traits
from European regional seas, as defined by the EEA's
'Europe’s seas’ dataset (Arctic Ocean, (North) Atlantic
Ocean, Baltic Sea, Black Sea, Mediterranean Sea and
North Sea).

Product published during Phase IV: Temporal Turnover in European
Macrobenthos Communities (Webb, T.J. (2023)). View the map in the
EMODnet map viewer.

PAGE CONTENTS
Access the Map Viewer >

Objectives

Background Access the Products Catalogue >
EMODnet Biology's taxonomic backbone is built upon the World Register of Marine Species
(WoRMS [#) and supported by the European Ocean Biodiversity Information System (EurOBIS [4)
Key services data infrastructure, with tools and services developed in collaboration with Lifewatch ERIC and
Lifewatch Marine

Work Packages

Data & Products

oy

European Marine
Observatien and
Data Netwars

https://emodnet.ec.europa.eu/en/biology#biology-

key-services

Key services

EMODnet Biology provides key services and products which allow users to search and visualise
data and related data products:

4+ Webservices

+ IPT

4+ Qc Tool

4+ Online course (MOOC): "Contributing datasets to EMODnet Biology"

4+ EMODnetWCS: Access EMODnet Web Coverage Service data through R
4+ EMODnNetWFS: Access EMODnet Web Feature Service data through R

4+ R package: BTrait - working with biological data and trait information

Darwin Core data file template



https://emodnet.ec.europa.eu/en/biology#biology-key-services
https://emodnet.ec.europa.eu/en/biology#biology-key-services

- Webservices

oy

— - EMODnNnetWCS: Access EMODnet Web Coveraae Service data throuah R g??nf"t
meg S
- Darwin Core data file template
« Retr
The R package [%, partially funded by
o Usin

EMODnet thematic lots’ raster data lay]  The following file includes information about the mandatory and recommended fields for . .
« Usifl users to query information on and dow| data submission to EMODnet Biology. Please contact us via bio@emodnet.eu if you have iology#biology-

. Exa Coverage Service (WCS) endpoints dif  any questions.

- EMODnNnetWFS: Access EMODnet Web Feature Service data through R -
- | 'rvices

| logy provides key services and products which allow users to search and visualise

The In The R package [%, created by EMODnet Biology partners, is designed to make all ed data products:
using; EMODnet thematic lots’ vector data layers easily accessible in R. The package allows
ntorm|  USers to query information on and download data from all available EMODnet Web B

Feature Service (WFS) endpoints directly into their R working environment.

. . . . . e . + QC Tool
- R package: BTrait - working with biological data and trait information

4+ Online course (MOOC): "Contributing datasets to EMODnet Biology"

BTrait [2 was developed in the scope of EMODnet Biology to facilitates working with
species density data, combined with species traits in R. It allows users to query the linked

4+ EMODnetWCS: Access EMODnet Web Coverage Service data through R

datasets (species density and trait data) and visualise it with an interactive shiny + EMODnetWFS: Access EMODnet Web Feature Service data through R
application.

4+ R package: BTrait - working with biological data and trait information

Darwin Core data file template



https://emodnet.ec.europa.eu/en/biology#biology-key-services
https://emodnet.ec.europa.eu/en/biology#biology-key-services

Training Courses gy

European Marine
Observatien and
Data Netwars

° O n I i n e Se If pa Ced Cou rse ( M OOC) = Course sections < Home > Mycc > SP_EMODnet Biology2023

 "Contributing datasets to EMODnet Biology” Blodiersity Qe
il Contributing datasets to EMODnet Biology 2023

* https://classroom.oceanteacher.org/enrol/index.php?id=958
* Platform managed by OTGA (Ocean Teacher Global Academy)

14.7 Sustainable Use Of Marine Resources | 14a Scientific Knowledge And Research

* EMBRC FAIR training
« 2" edition in April 2025
e https://vliz.be/en/embrc-fair-training-course

* OBIS course
e "Contributing and publishing datasets to OBIS”
* https://classroom.oceanteacher.org/course/view.php?id=907



https://classroom.oceanteacher.org/enrol/index.php?id=958
https://vliz.be/en/embrc-fair-training-course
https://classroom.oceanteacher.org/course/view.php?id=907

Templates, guidelines

e Darwin Core (DwC) file template: includes information about the mandatory and

recommended fields for data submission to EMODnet Biology.

oy

European Marine
Observatien and
Data Netwarx

@ table rank field name definition
M 0 B I s Mandato eventlD identifier or an identifier specific to the data set
-'-..... u r m ‘ BIOLOGY Mandatog eventDate suitable for a time in a geological context.
European Ocean Biogeographic EMODnet Droe nio cata on Epel iaee Mandatory decimalLatitude Location. Positive values are north of the Equator, negative values are south of it. Legal values lie b -90 and 90, incl
Information System Mandatory decimalLongitude Location. Positive values are east of the Greenwich Meridian, negative values are west of it. Legal values lie between -180 and 180,
Mandatory institutionCode The name (or acronym) in use by the institution having custody of the object(s) or information referred to in the record

OBIS-ENV schema Mandatory

datasetName

The name identifying the data set from which the record was derived

Highly Recommended

The greater depth of a range of depth below the local surface, in meters

Highly Recommended

The lesser depth of a range of depth below the local surface, in meters

Occurrence table

Sample or Observation

ntiD & Highly Recommended ters whole of the Location. Leave the value empty if the uncertainty is unk n, cannot be d, or is not applicable (because there are
occurrenceld ———— ‘G\Q Recommendable footprintWK radius repr ion (see decimalLatitude) and a footprint repr ion, and they may differ from each other.
UdB‘E{fbjj"":"-ﬁli:ﬂf&‘;w] need a field to explain what the event (http://obis.org/manual/darwincore/#event) refers to (sample, subsample, stationVisit,...) | 2. this
vk An identifier for the broader Event that groups this and p ially other Events.
eventlD Other dataGeneralizations may be available on request
Other eventRemarks Comments or notes about the Event

(time, location, depth, event Extended Other

samplingProtocol

The name of, reference to, or description of the method or protocol used during an Event

hierarchy..)
Meas”'e"“e"t"” Facts Other locationlD specific to the data set
Other locality (higherGeography, continent, country, stateProvince, county, municipality, waterBody, island, islandGroup). This term may contain
Other locationRemarks Comments or notes about the Location
Environment/h:
Biological variables
OBIS manual:  https://www.obis.org/manual/
DwC terms: https:#/dwe tdwg. orgiterms/
DwC OBIS-ENV schema Event Occurrence ExtendedMeasurementOrFact DwC Term definitions

* Biodiversity data product creation guidance
* https://github.com/EMODnet/EMODnet-Biology-NetCDF-Guide

NetCDF files for biodiversity products

Contents


https://emodnet.ec.europa.eu/sites/emodnet.ec.europa.eu/files/public/EMODnetBiology_DwC_2020-template.xlsx
https://emodnet.ec.europa.eu/sites/emodnet.ec.europa.eu/files/public/EMODnetBiology_DwC_2020-template.xlsx
https://github.com/EMODnet/EMODnet-Biology-NetCDF-Guide

Tools

In collaboration with LifeWatch Belgium we developed a data QC tool
 Available as an rshiny application (https://rshiny.lifewatch.be/BioCheck/) or
* R Package (https://github.com/EMODnet/EMODnetBiocheck)

VLIZ hosts and provides technical support for > 30 IPT instances
* |PT for data sharing (https://ipt.vliz.be/eurobis)

We have developed R Packages for EMODnet webservices
* For WCS services (https://github.com/EMODnet/EMODnetWCS) and
* For WFS services (https://github.com/EMODnet/EMODnetWFES)

Webservices

oy

EMODnet
European Marine
|

aaaaaaaaaaa

LifeWatch & EMODnet Biology QC tool

Data overview Issues found Issues on map Invalid Event Records Invalid Occurrence Records Invalid eMoF Records

OBIS Event Hierarchy tree About

Welcome to the LifeWatch and EMODnet Biology data quality control tool. This toal allows you to assess to what extend a dataset published on an IPT or a DwC-

A file meets the EMODnet Biology Data Quality Crite ide the URL fo the main page of the IPT
zipped DwC archive under File: "Upload DwC art k on load. This may take a few minute

in the field 'Link to IPT resource' or upload a
e (+100k occurrence records) datasets. Then
navigate through the different tabs above to get detailed QC information, or press the download button to resolve the issues later. The About tab lists which QC
checks are carried out, and how the tables and error messages must be interpreted.

To share a report you can use 'hitp://rshiny lifewatch_be/BioCheck/?baseurl=' + <URL to your IPT=> + '&resource=' + <shortname of the resource=. So for example
http:/irshiny lifewatch_be/BioChecki?baseuri=http:/fipt viiz be/training&resource=biofun_2009

Link to IPT resource

http:#ipt viiz bestraining/:

Add event hierarchy
tree?

no

& Load

-

* Data and products available via VLIZ or EMODnet CP Geoserver instances and via EMODnet CP ERDDAP instance

* Guidance available via https://github.com/EMODnet/EMODnet-Biology-Guidance



https://rshiny.lifewatch.be/BioCheck/
https://github.com/EMODnet/EMODnetBiocheck
https://ipt.vliz.be/eurobis
https://github.com/EMODnet/EMODnetWCS
https://github.com/EMODnet/EMODnetWFS
https://geo.vliz.be/geoserver/web/?0
https://ows.emodnet.eu/geoserver/web/?0
https://erddap.emodnet.eu/erddap/search/index.html?page=1&itemsPerPage=1000&searchFor=biology
https://github.com/EMODnet/EMODnet-Biology-Guidance

Tutorials gy

External to EMODnet Biology — but the systems are aligned and interoperable B
The OBIS manual
PY OBIS manual 23 October, 2024
* https://manual.obis.org/ @ Bl E
* Introduction to OBIS-ENV data format NEGRMATION SYSTEM
* https://youtu.be/K1vNssRTmyg?feature=shared
* OBIS vocabulary series
* https://www.youtube.com/playlist?list=PLIgUwSvpCFS4hADB7SIf44V1KJauEU6UI
e OBIS and environmental (eDNA) Publishing DNA-derived data through biodiversity
data platf
* https://youtu.be/FO9sPtB47r0?feature=shared o o e e e
* GBIF Publishing DNA-derived data through biodiversity data platforms prmmm—————— e e

e https://docs.gbif-uat.org/publishing-dna-derived-data/1.0/en/



https://manual.obis.org/
https://youtu.be/K1vNssRTmyg?feature=shared
https://www.youtube.com/playlist?list=PLlgUwSvpCFS4hADB7Slf44V1KJauEU6Ul
https://youtu.be/FO9sPtB47r0?feature=shared
https://docs.gbif-uat.org/publishing-dna-derived-data/1.0/en/

Informative material gy
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Biology
Objectives d B 10 I Ogy N fO rm at Ion EMODnet Biology provides open and free access to
. . interoperable data and data products on temporal and
Backaround * https://emodnet.ec.europa.eu/en/biology#biology-key- | spaiil dstiouion of marine species (angiosperms,
9 . benthos, birds, fish, macroalgae, mammals,
w phytoplankton, reptiles, zooplankton) and species traits
Work Packages from European regional seas, as defined by the EEA's
'Europe’s seas’ dataset (Arctic Ocean, (North) Atlantic
Key services H i i
Y PY Re po rtS/De I |Ve ra b I ES (,jcean, Baltic Sea, Black Sea, Mediterranean Sea and
orth Sea).
Data & Products * https://emodnet.ec.europa.eu/en/reports » -
Dat o E M O D n et com pO ne nte= B | (0] I Ogy Product published during Phase IV: Temporal Turnover in European
ata sources . . . Macrobenthos Communities (Webb, T.J. (2023)). View the map in the
e Publication type= Deliverable EMOD e e o
Data product

development

EMODnet catalogue
* https://emodnet.ec.europa.eu/geonetwork/srv/eng/cata

Data infrastructure

Data format

log.search#t/search
R rt . .
epers * Provided by= EMODnet Biology
Communication
NEWS ARTICLE | 14 Oct 2024
Use Cases ¢ E M O D net news New data product published by EMODnet Biology
News * https://emodnet.ec.europa.eu/en/news The external product, published in EMODnet Biology and developed by

the Naval Undersea Warfare Center (NUWC) and presents information
on the abundance of Loggerhead turtles (Caretta Caretta) in the
Mediterranean basin.

* https://emodnet.ec.europa.eu/en/newsletter

Continue reading



https://emodnet.ec.europa.eu/en/biology#biology-key-services
https://emodnet.ec.europa.eu/en/biology#biology-key-services
https://emodnet.ec.europa.eu/en/reports
https://emodnet.ec.europa.eu/geonetwork/srv/eng/catalog.search#/search
https://emodnet.ec.europa.eu/geonetwork/srv/eng/catalog.search#/search
https://emodnet.ec.europa.eu/en/news
https://emodnet.ec.europa.eu/en/newsletter
https://emodnet.ec.europa.eu/en/biology
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How to access EMODNnet Biology data EHODnet

servatien and

* EMODnet map viewer

AN
B )% &= EMODnet Map Viewer G Engiish

* EMODnet Biology webservices

. ~ Legend +
* GitHub
# X Biodiversity records 2
. . EMODnet EurOBIS Occurences as Geospatial Grid l||. 1 ) - *
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Parameter
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Access from other initiatives .
e EU DTO Data Lake —
* EurOBIS IPT
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Search by typing
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https://emodnet.ec.europa.eu/geoviewer/
https://github.com/EMODnet/EMODnet-Biology-Guidance
https://emodnet.ec.europa.eu/en/emodnet-web-service-documentation#other-useful-links-with-documentation-on-emodnet-web-services
https://github.com/EMODnet/EMODnetWCS
https://github.com/EMODnet/EMODnetWFS
https://edito-infra.eu/european-digital-twin-ocean-community-resources-by-edito-infra/
https://ipt.vliz.be/eurobis/
https://www.obis.org/node/4bf79a01-65a9-4db6-b37b-18434f26ddfc

oy

EMODnet

Any further information & questions:

https://emodnet.ec.europa.eu/en/biology
' bio@emodnet.eu
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