B Ref. Ares(2023)4563598 - 30/06/2023
@@ARCO-BOK}

MARCGBOLO

MARIine COastal BiOdiversity Lotgyrm Observations
Grant Agreement: 101082021

Deliverable D7.2

Project Data Management Plan
June 2023

Lead parties for Deliverable: EMBRC_ERIC
Due date of deliverable31st May 2023¢ revised to30" June 2023
Actual submission date30" June 2023

All rights reserved

This document may not be copied, reproduced or modified in whole or in part for any
purpose without the written permission from the MARGBOLO consortiumn addition

to such written permission to copy, reproduce or modify this document in whole or part,
an acknowledgement of the authors of the document and all applicable portions of the
copyright must be clearly referenced.

¢CKAa LINRP2SOG KlIa NBOSAGSR FTdzyRAY3I FNBY (KS pogammhe.
under grant agreement No 101082021. This output reflects the views only of the author(s), and the Europear
cannot be held responsible for any use which may be made of the information contained therein.




Q%i’““‘co'm"o Deliverable D7.2
- Project Data Management Plan

GENERAL DATA

Acronym: MARCGBOLO
Contract N°: 101082021
Start Date: 15t December 2022

Duration: 48 months

Deliverable number D7.2

Deliverable title Project Data Management Plan

Submission due date  315TMay 2023¢ extended to30" June 2023

Actual submission date 30" June 2023

WP number & title WP7- Project management, linkages and communication
WP Lead Beneficiary EMBREERIC

Claire Laguionie, EMBRERIC
Participants Nicolas Pade, EMBRERIC
(names & institutions) Pier Luigi ButtigieghW]

Dan LearMBA

Dissemination Tge

Report X
Websites, patent filling, etc. &
Ethics 5
Open Research Data PIl 5
(ORDP)

Demonstrator g
Other 4
Dissemination Level

Public X

Confidential, only for member
of the consortium (including &
the Commission Services)

2

¢CKAA LINRP2SOG KlIa NBOSAOSR FdzyRAy3I FNBY G(GKS 9dzNEL
under grant agreement No 101082021. This output reflects the views ortheaiuthor(s), and the European Unic
cannot be held responsible for any use which may be made of the information contained therein.




Q%immco-aom Deliverable D7.2
- Project Data Management Plan

Document properties

Author(s) | ClaireLaguionieNicolas Pade, Dan Lear, Pier Luigi Buttigieg
Editor(s) Nicolas Pade

Version 1

Abstract

The Data Management Plan is a mandatory component of any Horizon Europe f
providing information about:
- Guiding principles around data management following EC Ho
Europe requirements;
- How to make MBO data FAIR: Findable, Accessible, Interoperab
Reusable;
- Data management cost and allocation of resources;
- Data security ad ethics, and confidentiality.

MARCGBOLO is a project built around data with the objective to make transform;
change in the use of biodiversity data in decision making. Therefore MBO aims to
aglobally relevant freshwater and marine biodiversity Data Management Plan de
with a Community of Practice of stakeholders from different sectors (industry, p
research, society) and from different ends of the data pathway (data collector to
endusers). MBO cdesign Data Management Plans (D1.1 and D1.2) are deliver
due at 24 and 36 month of the project. The presdmst iteration of the Data
Management Plan is only an overview of MBO principles about freshwater and
biodiversity data that will be refined and detailed in D1.1 and D1.2.

The DMP is a livdocument that will be reviewed and updated periodically.
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Abbreviations and Acronyms

Acronym Definition

ABS Access and Benefit Sharing

API Application Programming Interface

ARMS MBON Autonomous Reef Monitoring Structure Marine Biodiversity Observation Net

AtlantECO Atlantic Ecosystems Assessment, Forecasting and Sustainability

BBNJ Biodiversity Beyond National Jurisdiction

BiCOME Biodiversity of the Coastal Ocean: Monitoring with Earth Observation (projet

Bio Eco Panel Biology and Ecosystems Panel

CA Consortium Agreement

CCO Creative Commons Zero

CCBY Creative Commons Attribution

CDIF Crossdomain Interoperability Framework

CODATA Committee on Data of the International Science Council

CoP Community of Practice

CWL Common Workflow Language

DCAT Data Catalog Vocabulary

DITTO Digital Twins of the Ocean

DMP Data Management Plan

DWC Darwin Core

DWCA Darwin Core Archive

EBI European Bioinformatics Institute

EBV Essential Biodiversity Variable

EC European Commission

EDMOnet European Marine Observation and Data Network

EEA European Environmental Agency

EF Ecosystem Function

EMBL European Molecular Biology Laboratory

EMBR European MarindiologicaResourcéCentre

EML Ecological Markup Language

EMO BON European Marine Omics Biodiversity Observation Network

ENA European Nucleotide Archive

ENVRI Environmental Infrastructure

EOSC European Open Scien€oud

EOV Essential Ocean Variable

ERIC European Research Infrastructure Consortium

ESA European Space Agency

EU European Union

Europa BON  Europa Biodiversity Observation Network

EV Essential Variable

FAIR Findable, Accessible, Interoperable, Reusable

FTP File Transfer Protocol

GA Grant Agreement

GBIF Global Biodiversity Information Facility

GEO BON Group on Earth Observations Biodiversity Observation Network

GOOS Global Ocean Observing System
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Acronym Definition

GPDR General Protection Data Regulation

GSC Genomic Standards Consortium

HTTPS Hypertext Transfer Protocol Secure

IAB International Advisory Board

IEC International Electrotechnical Commission

IGSN International GeeSample Number

HIF International Imagénteroperability Framework

INSDC International Nucleotide Sequence Database Collaboration

I0C Intergovernmental Oceanographic Commission

IODE International Oceanographic Data and Information Exchange

IP Intellectual Property

IPR Intellectual PropertyRight

ISO International Organisation for Standardisation

IT Information Technology

IUPAC International Union of Pure and Applied Chemistry

JSONLD Javascript Object Notation linked Data

LOD Linked Open Data

MB Mega Byte

MBO MARCGEBOLO

MBON Marine Biodiversity Observation Network

MIME Multipurpose Internet Mail Extensions

MIXS Minimum Information about any Sequence

MSFD Marine Strategy Framework Directive

NERC Natural Environment Research Council

NP Nagoya Protocol

NVS NERC Vocabulary Server

OBIS Ocean Biodiversity Observation System

OBON Ocean Biomolecular Observing Network

OBPS Ocean Best Practices System

ODIS Ocean Data and Information System

ODISArch Ocean Data and Information System Archive

ORCHID Open Researcher and Contributor ID

PANGAEA Publishing Network for Geoscientific and Environmental Data

PDEC Plan for Dissemination, Exploitation and Communication Activities

PID Persistent Identifier

PROV specification that provides a vocabulary to interchange provenance informat

QA Quality Assurance

QC Quality Control

ROM Requirement Oriented Model

ROV Remote Operated Vehicle

SOSA SensotObservationrSample and Actuator

SSSOM Simple Standard for Sharing Ontology Mappings

B Tera Byte

TDWG Taxonomic Databases Working Group

UN United Nations

URI Uniform Ressource Locator

usv Uncrewed Surface Vessel
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Acronym Definition

2 0/ Qa t WorldWide Web Provenance
WFD Water Framework Directive
WP Work Package
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1.LYUGNRRdzOUA2Z2Y

The overarching ambition of MBO is to demonstrate an enhanced, robuststakdholder

driven approach to aligning, integrating, and delivering biodiversity data and observing

capacity. This approach will promote broad access and (re)use by connecting existing
capability through innovation across the marine biodiversity valuancifeom observation

and data collection to data management. These advancements will be key to building the
biological component of the coastal and marine Earth Observation Infrastructure in Europe,

delivering mapping, monitoring and data access to supipegrated ecosystem assessments

in Europe.

The heart of the biodiversity data challenge is the sheer heterogeneity of the data itself.
G. AZRAOGSNBAGE RFEGFe Aa y24 F aixy3atsS REFEGEF GelL
which the presence oé lifeform, or traces thereof, can be recorded or detected can be
classified as biodiversity data. (Bio)chemical data, sequence information, acoustics, remotely
sensed ocean colour, temperature, imagery, and videography are just a few sources of data
whichmay be used to assess biodiversity. Consequdpnithgiversity data are mukiand trans
disciplinary, stewarded by diverse organisations, and widely scattered. High fragmentation of
data acquisition, handling, and storage inevitably create problemsia shanagement and
delivery, restricting interoperability (at different levels/scales) and (in the marine realm)
limiting opportunities to advance knowledge on coastal processes and resource management.
Furthermore, the sustainability of isolated or fragnted coastal monitoring systems is very
fragile. The MBO ambition is to demonstrate how biodiversity monitoring assets can reduce
fragmentation of coastal and marine biodiversity observations and further enable the use of
agreed international standards tawds a truly interoperable coastal and marine biodiversity
data ecosystem at both European and global levels.

This document is an early, highS @St RI GF YIylF3SYSyd LIy 65at
principles and approaches are summarised. As the prgemteeds and new (meta)data is
harvested from external and internal sources, the plan will be updated to include additional
measures taken by the project as a whole. Further, acknowledging that key strategic and
implementation guidance is being released lgroups charged with directing global
RAGAGA&LFIGA2Y o0So®dd GKS !'b hOSIFy 5SOIFIRS 511
/ h5! ¢! QdomdinNetoperability Framework through WorldFAIRhis document will

also be updated to align MBO activitiascordingly, within the capacities of the project. In

1 https://lunesdoc.unesco.org/ark:/48223/pf0000385542.locale=en
2 https://codata.org/initiatives/decadaprogramme2/worldfair/
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FRRAGA2Y S GKS OSyuNrftAde 2F RFEGE FYR AYyTF2NYI
(WP1) is dedicated to establishing defined, robust, and internationally relevant biodiversity

data and metada flows to key stakeholders (e.g. GOOS). WP1 aims -teeveelop and

establish robust and lasting specifications for biodiversity (meta)data exchange with European

and global biodiversity systems.

Thus, this DMP strives to be practical rather than theiaedt Approaches noted will help the
consortium verifiably transfer its (meta)data to multiple stakeholders in Europe and beyond,
and beyond the research community. The MBO DMP will baeseloped in real time based

on the following principles:

- Rigorous ad complete (meta)data collection supporting multiple-use
scenarios;

- Capacity building: helping biodiversity scientists meet the requirements of
the ocean digital ecosystem halfway via continuougroject data synthesis
and periodic transfer;

- Globalco-development: being tuned to the needs and requirements of global
organisations and initiatives (e.g. GOOS, the UN Ocean Decade) and
implementing measures accordingly;

- ¢NI yaLl NByOe FyR GNHzadY GNYOAy3 GKS
chain ofprovenance with all digital artefacts);

- Legacy: the key elements of this DMP should last beyond the project,
sustained in new conventions and links between currently siloed systems.

One of MBO key mechanisms to achieve these objectives is the establishamel
engagement with a Community of Practice (CoP). A wholdWWH6) has been dedicated to

the CoP. The CoP will allow harvesting the requirements from stakeholders and initiate the
dialogue between data users and generators. Therefore, having thepegiptie in the CoP is
critical to its success.

Overall, we intend that this DMP will serve as a resource for other biodiversity initiatives well
beyond the completion of MBO. As the project will discover new data challenges and
opportunities throughout itguration, many sections of the DMP will be updated and further
defined/developed in the course of the project,. This document thus aims to set thdenigh
principles before more lovlevel specifications are negotiated with our stakeholders and co
implementers. Further, more detailed and targeted guidance will be laid out in deliverables
D1.1 and D1.2, focused on transferring MBO outputs to the EOV and EBV process in a manner
that is recognised and rapidly usable by GOOS and GEO BON, respectively.
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It isthe responsibility of all MBO members to ensure they understand and follow the guidance
established in this document. Should this not be the case, the coordinators and the data
experts in WP1 are available for clarification and further guidance, whichoeaénansferred

into later versions of this document or the outputs of WP1. Overall, all partners will be
responsible for their own data management, which will comply with specifications, and
guidance from WP1. WP1 will generate lightweight validation netdgies to enhance data
quality and compliance to plans and specifications.
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2.5at HKASTHSE NBIjdZANBYSYyla

This section provides a higével orientationfor MBO partners to promote compliance with

both internal project and external requirements and rstiards. After describing a set of key

RFGF YFEYyF3SYSyd LINAYyOALX Sazx GKAa aSoOiAzy g,
Agreement.

2.1. Key principles

While implementations may differ based on pegisting constraints or operational realities,
the following highlevel principles should hold true for all MBO digital activity. In general, MBO
data and information should align with the FAIR Principles and #tarlinked) open dafa
frameworks.

Core principles:

- Proactive alignment:The data collector is responsible for following the
guidance laid out in this document, ensuring thathe organisation,
formatting, and archiving of their (meta)data facilitates downstream
processing and delivery to stakeholders. Should additional measwees
needed, the data collector shall contact the Project Coordination team to
update this document, in consultation with WP1 where appropriate

- Responsible digital custodianshigeach MBO partner is responsible for
ensuringthat their datasets are securelstored and backed upTo avoid
losses, partners must take measures to ensure that data are bagkeding
reliable methods antkechnologieqe.g.hash/checksunbasedverification of
backup at least 3 redundant copies of all (meta)data in different ptaisi
locations)prior to depositing datan longterm, trusted data archives with
clear sustainability and obsolescenmechanismé Partners are advised to
consult with their organisatio H professionals to set up and manage data
security and make surg¢he right safeguards are in place. Tieoject
Management Tearoffers another datdackupstorage to reduce the risk of
data loss;

- Interoperability first: From the start of anyata-generatingtask, project
partners should proactively consult with WR1identify and use the most

3 https://5stardata.info/en/
4 Each MBO member is responsible for the standardisation and deposition of their own data, with prior
consultation with WP1 for to ensure interoperable and highality standards and methods are being used.
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suitable file types and structures to suppdmbth internal andexternal
interoperabilityand standards complianc&hrough such consultations, WP1
will map and formalise data flows within and beyond MBO partrierseach
data type within MBO,;

- Documented and transparent data flows to stakeholdestBO members
will proactively consult with WP1 and WP6 to communicate stakeholder
requirements for data and information transfer (e.g. MSFD indicators, WFD
indicators). These will be domented and validated/quality checked by WP1
and WP6 and communicated to the consortium at large to reduce ambiguity
and avoid duplication of effort;

- Digitally transparent provenanceTrust in digital outputs is based on clear,
FAIRaligned identificationof the actors (individual and/or organisational),
processes, and methodologies used to create, modify, curate, redact, and
release (meta)data. These identifiers are necessary to create robust
provenance records for all digital outputs. Thus:

1 Each individu§ human member of the consortium should be
identifiable with a permanent identifier. For the purposes of MBO,
individuals should have both a@RCIQhttps://orcid.org) and an
OceanExpert fittps://oceanexpert.org profile and identifier to
facilitate identification and interoperable provenance tracking with
systems within Europe and the UN Ocean Decade;

91 Simibkrly, each organisation or stdrganisational entity active in
producing, curating, serving, or otherwise handling (meta)data or
other digital products shall register themselves in the IODE ODIS
Catalogue of Sourcekt{ps://catalogue.odis.org);

1 Each digital product, service, or other entity produced by MBO will
- where feasibleé- ensure that EC funding is acknowledged, through
the inclusion of the official project name, ié&ronym, the funder
identifiers and names, and grant agreement number in the
appropriate, semantically qualified Kein one or more metadata
files.

51n some cases, such as the (re)use of permaiuritifiers (PIDs) or (meta)data sets in their totality or in part,
the inclusion of funding acknowledgements or other funder information would disrupt interoperability or the
constraints of data formats or standards. Thus, such information will not hedied in all digital assets, however,

a metadata object which does include full funder information should be associated with the PIDs of most of
a.hQa RAIAGIE 2dziLidziao

6 https://en.wikipedia.org/wiki/Name%E2%80%93value_pair
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Regarding publication of digital assets, their accompanying documentation and associated

literature:

- Openly available and accessible knowledge produckor the purposes of
0KAAd R20dzYSy iz daly26ftSR3IS LINRPRdJzOG &¢
activity which transfer understanding, insight, or interpretation. All
knowledge products generated during MBO willrhade openly and freely
available, with exceptions made only in extraordinary circumstances (e.g.
protecting location information for endangered species, potential threats to
safety and security). Consortium members will ensure that peerewed
scientifc publications are published under Open Acc&dsmmission
Guidelines (see D7.4 PDEC, trelpaper has to be place in an open access
repository such aZenodo);

- Transparent and open data and informatiorifthe data and information
assets generated by MBGQillbe published in compliance with the Horizon
Europe ROM Requirements that all data underlying pegrewed scientific
LJdzo f AOF GA2y&a | NB QC!LwQX GKIG Aa CAYl
usable, while also being openly and freely accessibleth&yrdata and
information generated by the project but not used in peeviewed
publications will also be published in a FAIR and open manner. Lastly, MBO
partners will adopt a common implementation approach to the FAIR
Principles (coordinated by WP1} allow more homogeneous (meta)data
interactions;

- Quality controlled digital outputs:The data producers are responsible to
ensure a common minimal standard of (meta)data quality and completeness
by following WP1 guidance before deposition or publication;

- Reasoned and documented confidentialityShoulda partner intend to
protect any data they have created or aggregated, or should the data they
have acquired from third parties require protection/access restrictitvey
should communicate this to th@roject ManagementTeam to ensure an
optimum level of confidentiality is upheld from the earliest stagerther, a
metadata record of tfs data should still be created and published along WP1
guidelines, describing the nature of and reasonspi@tection;

- Contestability All partners will announce their intent to publish data and
information artefacts (including (meta)data sets, APl or comparable
endpoints, codebases, software products, and other digital materials)
providing access to thesetafacts- to the MBO Consortium (section 8.4),
and allow a period of 45 working days within which any member of the
Consortium can raise concerns and objections. If no objection is raised within
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45 working days of receipt, the date or information artefactsall be
deposited in an appropriate opeaccess data repository following WP1
recommendations for the data type in question and the guidance in this
document. Should objections be raised, the Coordinating Team will
moderate and record dialogue betweendtparties involved and secure a
resolution which adheres to the principles in this document. Exceptions
include:

1 Digital assets which are frequently or periodically updated as a
matter of course such as GitHub repositories, data streams, or living
documens. In these cases, the first release/publication of the asset
shall be announced as above. Expected, operational updates and
changes need not be announced unless they significantly repurpose,
extend, or otherwise change the nature of the originally pulgh
artefact

1 Digital assets published for testing and development purposes
(rather than dissemination purposes). No Consortwide
announcement is necessary unless or until these assets can be
considered a product or service offereddommunities beyond the
Consortium and its immediate collaborators.

Data and the Grant & Consortium agreements

The Consortium Agreement defines the main approach regarding the ownership, protection
and access to key knowledge like Intellectual PropeéRydnd data (see also the PDEC, D7.4).
The major aspects are:

Confidentiality: Each partner will treat information from other partners as
confidential unless otherwise stated and not disclose it to third parties unless
the information is publicly availad]

Intent to upload data to repositoriesResults Background Dataowners

will notify the partnership of their planned intent to upload datasets to open
access repositories following the same prior notice procedure as is set up for
publication of results (45 days), notinghowever - the exceptions listed
dzy RSNJ a/ 2y GS&adlroAfAGees 1 02@S
Intellectual Property and preexisting knowhow: Pre-existing Know How:
Each partner is, and remains, the sole owner of the IP associated with their
pre-existing know-how. The partners have identified and listed in the
Consortium Agreement the prexisting knowhow over which they may
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grant access rights for the project. The partners agree that the access rights
to the pre-existing knowhow needed for carrying ouheir own work under
the project shall be granted on a royalee basis;

- Ownership and protection of resultstn general, partners which generate
(meta)data and information products, services, or other outputs will retain
ownership of these assets according to the legal frameworks their
organisations operate withinOwnership rights are often waived through
open, public domain licences or through submission to archival services
whose usage agreements require the relinquishing of ownership rights.

t NEGSOGA2Y G6AGKAY 0 KS a.h /| 2y &a2NIAd
implemented appropriately. When the result is the outconfevork carried

out by two or more partners and their respective share of the work cannot
be ascertained, joint ownership will be agreed between the partners as it is
established in the CA Article 8.2. If a partner wishes to assign any knowledge
to a third party, they should do so while observing the conditions set out in
the MBO GA, especially articles 8, 9, 10, and should inform the other partners
and request their consent, which should not unreasonably be withheld. All
information, agreements, and caviséspecial conditions concerning the
ownership of digital assets must be clearly included in metadata records
associated with that assg

- Access RightsPartners grant to each other royalfyee access rights to
knowledge generated in the project and to thackground knowledge they
bring to the project to the extent needed to successfully perform the project
tasks allocated to them (see CA article 9);

- Patents: Under Article 16.4 and Annex 5 of the GA, partners who own
knowledge suitable for patent are obéig to make applications for patents
or similar form of protection and shall supply details of such application to
the other partners. Information relating to patents that have been registered
Ydzal 06S &dzoYAUGSR dzy RSNJ GKS TerdearwQ &S
Opportunities Portal;

- Use and Disseminationtf dissemination of knowledge, information, and
data does not adversely affect its protection or use and is subject to
legitimate interests, the partners shall ensure further dissemination of their
own krowledge as provided under the GA (see Article 17) which has been
signed by all partners. Metadata on all such productscluding links to
openly available data or contact information for products that are not
disseminated- must be made available to thecean community via 1GC
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through the activities of WR1

This MBO DMP is based the following regulations

This DMP followshe definition of the obligations/mandatory practicesn

the Grant Agreement Article 1JAnnex 5 The elaboration of the DMP based

on these dehitions will allow MBO partners to address all issues related to

IP protection and data in line with the obligations/mandatory practices. The
DMP will evolve with the project and will be updated at regular intervals, as
and when significant changes arise;

The consortium will comply with the requirements of Regulation (EU)
2016/679 and of the Council of 27 April 2016 as well as GA Article 14 and 15
on the protection of natural persons with regard to the processing of
personal dataand on the free movement fosuch data and repealing
Directive 95/46/EC (General Data Protection Regulation);

Procedures surroundindata collection, storage, access, sharing policies,
protection, retention and destructiorf are in line with EU standardsis
described in MBO Grant Aggment (GA) and the Consortium Agreement
(CA), particularly GA Article 20.1 Keeping records and supporting documents;
GA Article 16 Intellectual Property Rights; GA Article 16.1 Background and
access rights to background, especially GA Article 16.2 Omipeaskresults

and GA Article 16.4 Specific rules on IP, results and background; CA Article 8
Results; CA Article 9 Access Rights; CA Article 10 on Confidentiality; and GA
Annexlcé 5SAONRLIGAZ2Y 2F GKS ! QGA2yéd

In line with the above, the following documentation/metadata will be compiled for each
dataset collected, harvested, processed, and/or generated in the project and prepared for
encoding/serialisation in formats to be specified by WP1. At this stage, Wil is gathering
intelligence on the data types being harvested by the Consortium, partners are required to
maintain rich information on at least these elements. Note that WP1 D1.1 and D1.2 will have
a more detailed template to capture full datarovenance with guidance updated in
subsequent versions of this document):

-

Data provenance! 02 Y LJX SG4S | O

NJ

dzy i 2F GKS RI

O 2
NAOK AYF2NXIFGAZ2Y 2y GKS RIFGF Q& 22 dNY

”In general, data and digital assets that are destroyed or deleted in this project must be accounted for by a
metadata set describing them and the reasons for their deletiomgdale the actions required to regenerate
them. This does not apply to data generated for testing purposes or as residual artefacts (i.e. with no bearing on
the knowledge extractable from the primary data).
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information on what MBO partners and theolaborators have done to the
data in their possession (e.g. quality control, curation, uplift);
Data ownership: Description of the data owner (organisation and/or

AVRAGARIZ 0 G2 AyOfdRS G(KS 26y SNDRA

applicable), tas ' YR | OGA@GAGeE (GKS NBalLlRyaAiof

primary contact details for enquiries regarding the data;
Description of IP considerationstatement summarising whether special
measures are needed to protect IP and whether an evaluation by\iB©
coordination team is needed
Data summariesOne or more textual abstracts (authored by one or more
contributors) describing the dataset
Data identification: All names, aliases, identifiers, and other forms of
identification used to reference this dat
Diagnostic/technical metadata: metadata stating, using appropriate
international standards (e.g. MIME types for mé}lizhe type and format of
the data, the expected overall storage size of the data;, etc
Machine-actionable licenseeach output must gecify the applicable license
including a URE(g.Creative Commons, GNU Public License; etc)
Metadata to enable implementation of the FAIR Principles aisthb Open
Data:
1 Measures must be taken for each of the FAIR Princghessub-
principle$ in a technically sound manner. WP1 should be
LINR I OUA@Ste O2yadzZ SR (2 SyadzNB
is compatible across the project and its key digital stakehojders
1 Measures must be taken to advance as far along #stab Open
Data plan as possial WP1 should be proactively consulted for
clarifications and alignment with other partnergzindability:
Description of domaknelevant repositories, whether the data will
be made identifiable by a standard identification mechanism and
the type of metadaa that will be provided;
Allocated resourcesDescription of the estimated costs required to make the
data FAIR and how these costs will be covered (e.g. covered by work package
budget);
Security and confidentiality considerationsull description of the data
security and confidentiality measures in place and/or required when

8 https://datatracker.ietf.org/doc/html/rfc6838

SF2NJ by SEFYLXS 2F Iy AYLESYSyidlidAz2y 3Jdzia RS pringp@s§y . dzi G/

2 3dZARS AYLX SYSyil (A 2y attpa/oi.drdll.328HHMC RibE 6L | f
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handling a given dataset, including confirmation of plan for recovery, secure
storage and protection over the transfer of sensitive data,

- Ethicalconsiderations:Any potential ethical issues must be noted such as
risks to endangered/vulnerable/rare species, sensitive habitats, indigenous
rights, Access and Benefit Sharing agreements, and risks of misuse.

Adetailed description of the type and formaf MBO data that will be generated and collected
in the MBO Data Plan Inventory. The inventory will be shared in the next update of the DMP.
Additional datasets may be identified and added to future versions of the DMP as necessary.
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3.5F 41 {dzYYl NE
Highlevel data flow

Case of existing data:

In developing any biodiversity monitoring and observation system, standardisation is key;
however, the bulk of biodiversity datasets existing today have poor to middling
standardisation, for a wide range of reasob&spite their lack of standardisation, these data
asSia NS SEGNBYSf{e GlriddoftSed ¢Kdzaz | a LI NI
numerous existing and undére)used biodiversity data sets, allocating considerable effort

into their harmonisatio, uplift, and integratior{seeFigure3.1).

Integrated existing Data

WP1
WP6

(If in good long-term home
WP2 +> then metadata
normalization

> WP3 > Else if not in long-term home and if
allowed to
< then submit to appropriate ———— QDIS
long-term home or Zenodo
WP4
Else not in long-term home and if
licensed
WP5 > then still create metadata
k records for provenance

Moderation
Specification

Figure 3.1. : MBO data flow for integrated existing data.

WP2WP5 will gather external (meta)datasets aligned to their tasks from a diverse range of
sources. WP1 and WP6, in consultation with the MBGmmunities of Practice and
stakeholder consultation, will establish how (meta)data gathered in this manner shall be
AYOSNyrtte adadryRIFENRAASR (G2 FfA3y (2 0GKS NBI
international digital ecosystems and interopeiidly initiatives. These specifications will guide
WP2WPS5 in uplifting and harmonising their harvested digital assets for improved integration
and sustainable and maximally discoverable dissemination. The following cases are
anticipated:

- Should the exteral data already be archived in lotgrm, trusted
repositories with public accessibility, then its metadata will be harmonised in
line with the ODIS Architecture and, consequently, with the emerging CDIF
conventions

19
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- Should the external data not be safefrchived in longerm, trusted
repositories with public accessibility, therwhere licensing conditions and
permissions allow the MBO WPs handling that data will deposit it in the
appropriate longterm archive (e.g. INSDC databases for sequence daita) o
the MBO Zenodo space, to allow reproducibility and transparency of all
knowledge generation. Metadata will be treated as albjove

- Should 1) the external data not be safely and archived as noted above, and
2) its licensing conditions or other agreememéstrictions restrict upload
therein by MBO partners, its metadata must still be harmonised made
available to declare its use and properties, as well as the agreements under
which the relevant MBO partners secured access and usage rights to the
data.

Cae of newly generated data:

Additionally, MBO Partners will also generate data and metadata during the pr@eet

Figure 3.2) This may include primary data from biodiversity observation, but also metadata
describing actions they have taken on those assets as well agylegternal data. Similar to

the case above, WPs2will - following the guidance generated by WP1 and WP6 and/or
proactively seeking their guidanegool this data into a project data lake for harmonisation

and longterm archiving (Fig 3.2). In consuitan with stakeholder communities and the WP

LI NHAOALN yia (GKSYaSt@Sas o6YSGlFroRIGE Ft26a 6A
and 1) longerm repositories such as OBIS and the INDSC, 2)thf i€ { / h L h59Qa h
and 3) Zenodo for the archalvof data that does not yet have a clearly mandated home (e.g.
imagery, acoustics).
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New, MBO generated Data

Shsiiciii] External long-term
L —— repositories (INSDC,

WP1 Standardisation
WP6 / BBis...)

WP2

|

WP5

Moderation \ )
Not in a long- MBO Zenodo

Specification
term home Space

Figure 3.2. : MBO data flow for new, MBO generated data.

Will you re-use any existing data and what will you 1ese it for? State the reasons if rese
of any existingdata has been considered but discarded.

As stated above, MBO wilhainly integrate existing data, taken from public opsrces¥
databases. MBO will derive further (meta)data based on the analyses of these existing data as
described in the respective WRask Descriptions. MBO aims to builds upon existing assets
and established frameworks to capitalise on past investments, avoiding duplication and
reducing fragmentation in the observation landscape, whilst ensuring that project outputs and
standards remai available beyond the duration of the project. As stated above, all reused
data will be associated with detailed metadata describing the processes and actions describing
their reuse, and linking derived products to their sources.

Collectively, all MBO researchers will contribute to an inventory-ofsed and generated data

to support documentation, discovery, and integration/synthesis throughout the project.
Importantly, this inventory will also log digital assets that were disoed butnot used for
analysis, documenting reasons why this is so. This documentation itself will be an extremely
valuable output of the project.

10 MBO aims to demonstrate what can be achieved with data readily available in open access repositories.
However, we acknowledge that data that are ngiemly available may be needed. However, MBO WP leaders
agreed that deliverables should be based on the data readily available in open access repositories and if
necessary, clearly demonstrate the impact of including closed/restricted data in their analyses
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What types and formats of data will the project generate or-tese?

la adlGdSR Ay 2dzNJ Ay (i NEdgeesed b ynbourdédiaghde bi@&aNB A (i &
types, recorded in diverse formats. While a complete account of these types and formats is
unknown at this stage, we anticipate that virtually all ISO/IEC 11404:2007(E) dat# prees

expected in the MBO scope, edthin the primary (meta)data or derived through analyses.

Data types

These data types are expressed in (meta)data describing genetic elements (environmental
DNA, omics), (quantitative) organismal and environmental imaging, mammal and bird
sightings, actie and passive acoustics, physical properties, chemicals, remotely sensed /
satellite derived artefacts, ROV imagery and video, citizen science activities, and socio
ecological phenomena.

As described in the WP tasks, MBO will process, transtimthharnonise the data typeand
formats in its data lakes to generate more efficient and FediRpliant digital assets for its
Consortium and the wider biodiversity and ocean community (e.g. in the generation of
EOV/EBYV products.

Primary ISO/IEC 11404:2007 (B)adtypes expected include:
- Boolean
- State
- Enumerated
- Character
- Ordinal
- DataandTime
- Integer,
- Rationaj
- Scaled
- Red
- Void

Additionally, the following sutypes and extended types are expected:
- Range

- Selecting
- Excluding

1 Data types here are in alignment with the ISO/IEC 11404, General Purpose Datatypesp@@Ritation
22
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- Size
- Explicit subtypes
- Extended

In this set of types, it should be noted that pseueiplicit subtypes will be commonly
encountered, but rarely formally or rigorously defined. These stem from lax data management
practices rife across biodiversity science, wherein the valueespba given type is unbound

and filled without discipline or validation. Similar reasons will lead to a number of extended
ddzo e LiSax GKAOK | NB of &buil &y onREound® destheriittan | £ |
deliberate extension.

The following generatedata types are expected:
- Choice
- Pointer,
- Procedure

The following aggregate data types are expected
- Record

- Class

- Set

- Bag

- Sequence
- Array,

- Table

Further, we expect to encounter a wide range of defined data types (ISO/IEC 11404:2007(E)
Section 8.5) due to the specifications in relatively informal but prevalent biodiversity
information standards issued byor example, the Genomic Standards Consantiand the
Biodiversity Information Standards organisation (i.e. TDWG

When accounting for and digitally representing requirements and conditions, MBO will also
explore the degree to which provisions (ISO/IEC 11404:2007(E) Section 8.6) and their
constituent elements (general parameters, obligations, targets, scopes, subsets, values, etc)
are also expected, with varying degrees of formality.

Stemming from similar causes as noted above for explicit and extendetygeb, we expect

to encounter a wide rangef generated and declared data types (ISO/IEC 11404:2007(E)

Section 9 and 10)many generated without formalism or on an ad hoc basis, which are not
23
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concerned with professional data management. Both cryptic and crude type declarations have
already been ecountered and are expected tiversify The following defined data types
expressed in ISO/IEC 11404:2007(E) Sectiorat®.dxpected:

- Natural numbers

- Bitg

- Bit strings

- Character strings (especially for omic data)

- Time intervals

- Private

- Object identifies,

- Defined generators (typically issued by standard organisations)

- Trees

- Optionals

As an integral part d¥IBO harmonisatiomctivities, mapping8SO/IEC 11404:2007(E) Section
11) between standards, conventions, operations, and other elements will be heavily used.
These will also be key to CDIF compliance, particuldrgn normalising formal and informal
data management praagtes. Outward, inward, reverse inward, and support of datatypes are
all expected.

Data formats

Each MBO WP will contend with a range of data and file formats. In some cases, formats are
well-established (e.g. FASTA/FASTQ for sequence information; WP2) while in others they are
diverse and often poorly implemented and/or standardised. WP1 will a¥8Bs 25 in
managing their formats throughout the project, allowing these WPs to log them in the
catalogue noted above and develop approaches to harmonise them for improved internal and
downstream usage by the participants in the MBO CoP.

While no prescrifive formats are identifiable at this stage of the project, the following
principles will be followed in selecting data formats for data harmonisation, generation, and
delivery to stakeholders:
- No new data formats shall be generated by MBO, dénse spefically
required by (i.e. by mandate, rather than preference) stakeholders in our
CoP;
- Formats shall not require proprietary or a single form of software (e.g.
created and maintained by a single organisation) to access and (re)use;
- Formats shall be atomie with no other formats or digital elements
embedded within them;
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- Formats must default to welhdopted community standards thatas far as
possible- comply with the FAIR Principles and thet&r Open Data Plan;

- Formats should be immediately identifigolia a universally recognised
extension and/or internal metadata (e.g. file headers, magic numbers)
external identifiers can be used in MBO, but only when a robust and
resilience management plan to ensure persisting binding to the data is in
place;

- Formats must be nofproprietary with open, complete documentation and
specifications publicly and freely (at no cost) available;

- Unless specifically required, with reasoning documented, formats must be
unencrypted;

- Unless using a lossless and fmoprietary gproach, formats must be
uncompressed,;

- Formats shall use common, ngnoprietary character encodings

What is the purpose of the data generation or+#se and its relation to the objectives of the
project?

Data generation and (re)use throughout tipeoject is in support of the Task descriptions
present in its proposal and description of woikil objectives have been stated in these
documents.

Overall, MBO will generate/rase marine biodiversity data which purposes are to:

- Be relevant toexisting frameworks, being interoperable and connected to
global frameworks by coordinating and advancing standardised and quality
controlled data flow into regional and international lotgrm archives;

- Align MBO work programme to international activitidBON, GOOS, OBIS,
UN Ocean Decades programmes such as Marine Life 2030, OBON, ODIS,
Ocean Practices for the Decade);

- Delivering practical tools to help decision making of all marine stakeholders
from policy, industry, research and society so they caegheine biodiversity
health, predict changes, monitor changes from imposed policies and
proactively manage environments and their biodiversity;

- Support major EU biodiversity directives and global initiatives.
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What is the expected size of the data thgbu intend to generate or rause?

Due to the variety of data types in MBO, the size of the data will greatly vary. The greatest
volumes are expected to be associated imagery/videos data that can be several tens of
terabytes (TB). Therefore the broad enye¢ of MBO data size will be in the tens of TB. That
being said, many digital assets handled by MBO will be far smaller (10s to 100s of megabytes
(MB)), allowing transfer across most European wehnected stakeholders. Due to the
separation of far less Wwaminous metadata from potentially large data files, the data size
should not impact how the FAIRness of the data will be implemented.

What is the origin/provenance of the data, either generated or-tsed?

a4 a.hQa 2ta | NB &SSdirghge of souscasRd itsl(ryef)datayaNS & (G N
complete account is beyond the scope of this early DiNMtRvever, as clarified above, partners
will be required to document all provenance information through the lifecycle of the digital
assets, allowing ongoing @munting. While the data soursevill be chosen by each WP, task
by task, and endorsed by WRburces considered at this stage inaud
- Open access databases (e.g. EMODnet, ENA, SeaDataNet, IODE and GOOS
affiliated resources, PANGAEA);
- Relevant datasetisom concurrent ESA (e.g. BICOME, HEATHCare, and others
under the ESA OCEAN Science Cluster) and H2020/Horizon projects (e.g.
AtlantECO, MISSION ATLANTIC and the recently funded BUSEFUL and
BIOcean5D) that are openly accessible;
-t F NIy SNEQ Atf)datarhatdae Ao nétessarily YeSerated in the
context of MBO, but are explicitly listed by the partners as part of the service
offer (including citizen science data and letegm international biodiversity
data collection programmes) and are in operess public databases.
Al y2GSR [ 020Ss AT aOf2aSR¢ RFEGF ONBFR O0NERLF R
data shall be created to provide transparency and maintain intact provenance records.

To whom might your data be useful (‘'data utility'utside your project?

a.h FTR2LXia | afz2y3 YR 6ARS @ASgé NBIFNRAYS
release (meta)data in forms that will allow discovery and lower barriers to (re)use by
stakeholders we have not predicted, by using malt crossdomain web architectural
approaches in addition to communigpecific conventionsAs described in the UN Ocean
Decade Data Strategy, with increased intand transdisciplinary characterising modern
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research and applicatiordriven activity irthe ocean, diverse stakeholders are sourcing-well
managed biodiversity data. These include, but are not limited to:

- Policy analysis and development groups, using biodiversity data to advise

- Industrial and commercial actors, using biodiversity data t@sssmpacts,
sustainable development options, or threats;

- Scientific groups outside of the marine and biodiversity communities,
pursuing analogues to their interests in the ocean or seeking to build-cross
disciplinary links;

- The general publiggowering awareness campaigns with rapidly ingestible
(meta)data.

To further advise us on external stakeholders and their interedB0O will etablish and
engage a CoP for biodiversity data generators and users bringing togdthenvatories, data
infrastructures and the user communities composed of policy, civil society, industry (blue
economy) and research (data) stakeholder groups. Activities are performed to identify
stakeholders and their needs for biodiversity observatiandifferent levels and in different
regions across Europe. The CoP will:

- Engage the users of biodiversity data;

- Perform an analytical assessment of the interactions between data
producers and users (using methods developed in social science and
humanitiesto study the behaviours of people to understand organisational
and social interactions and identify the barriers that prevent data use by
stakeholders);

- ldentify the policy windows/opportunities at different levels of policymaking
and implementation thatcould facilitate the uptake of data in decision
making processes.

The CoP will include international stakeholders to enable integration of internationally used
(meta)data standards and to ensure interoperability and comparability of European data with
the rest of the world. Overall, MBO aims to define more efficient and effective pathways and
information flows between producers and users of biodiversity data.
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~

4.C! Lw RIGF

MBO aims toenable a nexgeneration biodiversity data and information flow tapture
comprehensive and standardised (meta)data and establish robust pathways to secure, long

term biodiversity archives, building on international standards and approaches to establish

the biological component of the coastal and marine Earth obsemwatnfrastructure in

Europe. A carefully deliberated implementation of the FAIR PrincipéesFigure 4), in the

context of the 5star Open Data Plan, is a necessary part of this goal, which must align to the
strategies and implementations shaping the global ocean dpte (see Introduction). For
SEIFYLX S RAIAGIE aasSdia &aKz2dzZ R 0SS aCAyRIFEofS
Findability sukprinciples make them findable in thglobal crossdomain indexing and
RAAO020SNE aeadsSvyaz | y RicaflylidéniiffedihddSeNderd Sy§aems Ay (|
can understand their semantic content. The implementation decisions to achieve this aim are
being made through dialogue between the WPs, moderated by WP1 and WP6. Particulars will

be documented as they are estabkzh(D1.1, D1.2).

MBO is thg elevatingts management of research data, information, and knowledge outputs

to be a carefully reviewed, externally shaped, and internally assessed process delivering assets
treated as firstclass research output®rimarily this will prioritise the calevelopment (with

relevant global stakeholders and authorities) of specifications and data to deliver data
recognised by the custodians of the EOVs and EBVs (i.e. GOOS and GEO BON). These
developments will provide the blueptifor a modern, internationally compatiblbjodiversity
observation system processing coastal and marine biodiversity data to be integrated into
existing EU (Copernicus, EMODnet, Digital Ocean Twin) and international (GOOS, OBIS, ODIS,
GBIF, DITTO) oceabservation and marine data initiatives and systems

Insum, MBO will demonstrate the mechanisms for operationalising ocean biodiversity data
flows, setting a example of how a regionBuropean project can effectively, efficiently, and
sustainably interface with global frameworks

28
¢KAA LINRP2SOG0 KlIa NBOSAGSR TFdzyRAy3I FNRY (GKS 9dzNPL
under grant agreement No 101082021. This output reflects the views ortheaiuthor(s), and the European Unic
cannot be held responsible for any use which may be made of the information contained therein.




r“?MAnco-Bom Deliverable D7.2

Project Data Management Plan

FAIR Principles Compliance

Findability

% Resource and its metadata are easy to find by
! both, humans and computer systems. Basic

machine readable descriptive metadata allows
the discovery of interesting data sets and
services.

Accessibility

% Resource and metadata are stored for the long
. term such that they can be easily accessed and
downloaded or locally used by humans and

ideally also machines using standard communi-
cation protocols.

Interoperability

“ Metadata should be ready to be exchanged,
» interpreted and combined in a (semi)automated

way with other data sets by humans as well as
computer systems.

Reusability

Data and metadata are sufficiently well-de-
+ scribed to allow data to be reused in future
" research, allowing for integration with other

compatible data sources. Proper citation must be
facilitated, and the conditions under which the
data can be used should be clear to machines

+/ F1.Resource is uploaded to a public repository.

+/ F2.Metadata are assigned a globally unique and persistent
identifier.

+/ A1.Resource is accessible for download or manipulation by
humans and is ideally also machine readable.

+/ A2. Publications and data repositories have contingency plans to
assure that metadata remain accessible, even when the resource
or the repository are no longer available.

+/ 11. Resource is uploaded to a repository that is interoperable
with other platforms.

+/ 12. Repository meta- data schema maps to or implements the
CG Core metadata schema.

 13. Metadata use standard vocabularies and/or ontologies.

7 R1. Metadata are released with a clear and accessible usage
license.

 R2. Metadata about data and datasets are richly described with
a plurality of accurate and relevant attributes.

and humans.

Figure 4.1: FAIR principles and compliance.

At the Consortium level, WP1 will create pathways which start from data objects familiar to
field and laboratory personnel (such as spreadsheets, in@alogues, sequence data
archives) and elevate them to modern Linked Open Data Objects to support flexible and
efficient publishing and ingestion by lotegrm repositories. MBO will link with regional and
global longterm archives to ensure the projectigital legacy is secure.

Will data be identified by a persistent identifier?

Each published MBO data product or dataset contributing to a derived data product will be
associated with dereferenceable permanent identifiers andvhere possible- kernel
metadata compliant with prevailing standards (e.g. MIxS for omic data, -B¥#Gor
biodiversity data in general, OBMch for generic metadatd). Identifiers are critical to be
able to follow the data use (from the producers to emsers and ensure that éhdata are
found by the relevant stakeholders) because they unambiguously identify data and facilitate
data citation. WP1 will provide a list of repositories ensuring the assignment of persistent
identifiers, which will be added to the MBO DMP at the fugtate.

12 Darwin Core ArchivesHow-to Guide :: GBIF IPT User Manual
B3 hitps://book.oceaninfohub.org/thematics/README.html
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More information on the forms of and authorities issuing persistent identifiers will be added
to the DMP as the project progresses.

Will rich metadata be provided to allow discovery? What metadata will be created? What
disciplinary or generastandards will be followed? In case metadata standards do not exist
in your discipline, please outline what type of metadata will be created and how.

Metadata is as important as the data itself as it allows applications to categorise and archive
datasetg FF OAfAGFGAY 3 dzaSNAR (G2 Slaiate aSlkNOK |
metadata can only be formally defined when a range of discovery and usage scenarios are
described, and also when the tooling/infrastructure exploiting that metadata is kndhile

the superset of usage scenarios are necessarily unknown, MBO will rely on the range of
key:value specifications from biodiversity and related ocean data standan convention

setting organisations (e.g. GSC, TDWG, GOOQOS, IODE) as well aggdrenatic metadata
standards (e.g. schema.org, DCAT, PROV, IlIF) to establish a reasonable benchmark for
richness. We will consider metadata richer when more of the relevant fields in these standards
are accurately populated. In addition, any informati@ur consortium experts believe
essential to reproducibility or understanding of their digital products will be added to our
metadata, using valid extensions of these standards (e.g. additionalProperty in schema.org, or
MeasurementOrFact in DwC).

+AGlftes GKS RSTAYAGAZ2Y 2F GaNAOKySaaé I ONRAaa
digital provenance. This effort fill current and critical gaps in provenance tradkengiat

happened, when did it happened, who did it, with what, and whkaas produced) via
adFyRINRAE &dzOK &4 20/ Q& twhz 00dzZAf RAY3 2y |
projects such as ENVRI PlE&JR, and EOSC Life,) to promote greater transpagemtyrust

building rigorous, qualitgontrolled and comprehensive eaunt of biodiversity research and
monitoring.

Overall, the richness of metadata will be defined explicitly as consultations between the WPs
OY2RSN}YGSR o6& 2tm FYR 2tc0O LINRPOSSRa&“IyR Aa O

1 https://igithub.com/marcobolo
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Will search keywords be pnaded in the metadata to optimize the possibility for discovery
and then potential reuse?

Yes- the extensive use of semantically qualified textual fields across the standards (both
generic and domakspecific) used will allow multiple keyword and k#yase based vectors

for data discovery and (re)usadditionally, where relevant and accurate, semantic resources
such as the vocabularies/thesauri present in the NERC Vocabulary Server (NVS; ) already used
in SeaDataNet, EDMOnet, OBIS) and the ontologies the OBO Foundry and Library (used
across multiple domains and systems) will be used to qualify keywords with more machine
actionable and LOD/FAIR aligned properties, enhancing theaéliness of our digital assets.
Further, commonly used yet informi&kywords used by our consortium will be queued for
integration into more formal semantic resources, to enhance community capacity along the
research and innovation themes of MBO.

More detail on keywords will be provided in the next iteration of the DMRenvdata types
coming from the WPs are clearer. This information is necessary to determine the appropriate
keywords to assign.

Will metadata be offered in such a way that it can be harvested and indexed?

Yes- all metadata will be harvestable by two main routes: 1) All #égtel metadata will be
made discoverable to the ODIS Federation and globally active resources such as Ocea
InfoHub, which also provide an interface to generic dataset searches powered by Google and
other uses of structured data on the web and web architectural patterns. 2) Where demain
specific repositories exist, the metadata alignment within MBO to globadliersity
standards and conventions (e.g. DwC, MIxS) will allow indexing via either a harvest or
submission model.

Note that the metadata specifications offered will depend on the capacities of the repository
chosen to deposit them or thaon-repository systems capable of harvesting and indexing

them.
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4.1. Making data accessible

4.1.1. Repository
Will the data be deposited in a trusted repository?

MBO data will be deposited in angbrimarily - harvested from trusted repositories. WP1 will
provide a list of endorsed repositori€gor the various MBO data themes (providing that such

a repository exists for the given theme. If it does not, MBO will point out the missing
repositories that should be created in D1.3) and ocean biodiversity dafaneral. The list of
chosen repositories will depend on the data generating WPs and cannot be detailed in this
first DMP. More details will be provided in D1.1, D1.2 and next the iteration of the DMP.
Systematic logging of the sources and sinks of MB@ wdédlt be assembled in our GitHub
Organisation for continuous and transparent intelligence flow.

The criteria for choosing a repository will be compiled in our project documentation,
summarised in D1.1 and D1.2, and will take into account factors sutheagepository
longevity, obsolescence policies, persistent identifier handling, and embargo mech®nisms
For each chosen repository, WP1 will assess which data, metadata and documents are part of
these repository mandates.

¢KS | OO0SaaA o iafassétwill:b&exmesdediritheRlisc8very and interoperability
level (meta)data distributed to the ODIS Federation. Assets distributed in such a manner will
have MBO provenance metadata includedincrease MBO data visibility to the UN Decade
of Ocea Science for Sustainable Development Actions, and across the wider ocean datascap

Have you explored appropriate arrangements with the identified repository where your
data will be deposited?

The primary repositories we have identified thus farg. OBIS, INSDC) require no specific
arrangements for accessibility as they are well aligned to the FAIR Principlessandpen

Data Plan, and use standard web accessibility protocols and adequate user management. In
the case of the main repositoriégdentified at the grant writing stage, they have been included

in the project as partners, for example Seascape Belgium for EMODnet, or UNESCO for 10C
repositories and federated systems.

15 That is, evaluated by WP1 experts for their fitness as-teng archives with adequate implementations of
the FAIR Principles aneasfar Open Dta Plan
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Does the repository ensure that the data is assigned an identifier? Will the repository
resolve the identifier to a digital object?

As indicated above, one of WPL1 criteria to endorse repositories will be their capacity to
provide dereferenceable, globgll unique, and persistent identifiers that cannot be
overwritten or reallocated. The current repositories that will be primary to MBO (as noted
elsewhere, OBIS, INSDC, etc) all issue robust identifiers. The extended list of such repositories
will be providel in a later update of the DMP and continuously logged in our GitHub
Organizatiof®.

4.1.2. Data access

Will all data be made openly available? If certain datasets cannot be shared (or need to be
shared under restricted access conditions), explain whyeacly separating legal and
contractual reasons from intentional restrictions. Note that in multieneficiary projects it

is also possible for specific beneficiaries to keep their data closed if opening their data goes
against their legitimate interests oother constraints as per the Grant Agreement.

The accessibility of data isNBOpriority and is expected to be high. By default, MBO data
are open with no restriction for sharing (B% or more permissive), however, exceptions may
arise for:
- Sensitivedata (e.g. endangered or commercially valuable species);
- If a country changes its Access and Benefit Sharing (ABS) rules (but unlikely
in the case of MBO working with European countries);
- Publication. However, the duration of such an embargo should notexk
12 monthsand metadata about embargoed data should be released within
one month of its generation or harvestingn addition, before publication,
data used in the paper should be deposited in a repository allowing for an
embargo period and the accesas number should appear in the paper.

If an embargo is applied to give time to publish or seek protection of the intellectual
property (e.g. patents), specify why and how long this will apply, bearing in mind that
research data should be made available aoon as possible.

In case less permissive copyright/IP is needed, the embargo duration will be transparently
negotiated with the CoP. The outcomes will be bound to the data products in question.

1 This is a common pattern across MB@e will reference actionable logs, lists, and reporting that is tied to the
dataflows being constructed over providing static tables in print publications.
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However MBO aims to develop an opened system based ohliatereen stakeholders. All
efforts So all to avoid embargo will be undertaken, however, we acknowledge the disparity
and fundamental conflict between the call for rapidly open data and the crediting and
advancement model in science and research, incluthegorogrammes the present project
exists within.

Will the data be accessible through a free and standardized access protocol?

MBO aims to use free, standardized, universally implementable access protocols to make data
accessible to as many people@sssible.The protocols will be dependent on the repository

end point that it goes into. At this stage of the project, it is expected Heessibilityia
software using standard HTTP(S), FTP, API and other related and universal protocols will be
the norm. More information will be given in D1.1, D1.2 and the next iteration of the DMP
should we encounter any alternative protocols.

If there are restri¢ions on use, how will access be provided to the data, both during and
after the end of the project?

MBO aims to make all of its data available as early as feasible. Any embargo placed on the
data will not exceed the embargo imposed by the chasgrository, and will thuprovidethe

access of embargoed datd#he management of data embargo will be another selection
criteria when WP1 will endorse repositories.

How will the identity of the person accessing the data be ascertained?

Establishing thedentity of individual persons accessing MBO data is unfeasible and, often,
contrary to the values of a free and open internet, where users are not subject te high
resolution surveillance. Exceptions occur when users or their agents intentionally register
their identity to access data, and agree to their personal information being gathered, stored,
and analysed. MBO does not intend to pursue this and does not have the resources allocated
to build analytics and assess their ethical implications or legal tange. That being said,
many of the repositories MBO data will be archived in, do gather anonymised user information
which can be accessed on request. Further, acknowledgement, crediting, or provenance
tracking of MBO outputs will allow pekibc analyticeon open reuse.
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Is there a need for a data access committee (e.g. to evaluate/approve access requests to
personal/sensitive data)?

MBO does not consider there will be restrictions other than 12 months embargo for
publication and IP issues. So therdlWwe no need to have a data access committe¢hdf
access is limitefbr reasons described above will be according to the rules of the chosen,
repository and isembargo mechanisms

4.1.3. Metadata

Will metadata be made openly available and licezgtunder a public domain dedication CCO,
as per the Grant Agreement? If not, please clarify why. Will metadata contain information
to enable the user to access the data?

As described above, MBO metadatacluding those describing closed digital assetsl be

made openly available (via delivery into the ODIS federation) and will contain information (i.e.
PIDs, contact details for negotiated access) to enable the ossrdess the data. MBO WP1's
focus on provenance and licensing metadata capture and expression will allow us to bind
copyright and IP information to all data products, which will be rendered maeditienable
where possible. As mentioned above,-B or nore permissive licenses such as CCO will be
sought.

How long will the data remain available and findable®ill metadata be guaranteed to
remain available after data is no longer available?

Data will remain available and findable as long as the némiss where the metadata is
deposited remainsactive/exist As we generally target archives with letegm mandates
(noted multiple times, above), this is expected to be at least at the decadal scale for those
assets that Consortium members are ablest@re openly. Again, WP1 will guide partners to
repositories with ensured longevity and sustainability plans. Where such repositories are not
available for the assets handled by the partners, Zenodo will be used for generic archival,
accompanied with ODi&mpatible metadata records to ensure findability across the ocean
community.

The latter approach to handling metadata assets (archival in Zenodo via dickessGitHub
release cycle and harvesting into ODIS) will decouple the metadata from the luaya t
describe and RdzS (2 %Sy 2 Rerplikely ¥isyfeRthafitey will outlast the data
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assets they describe. While not an absolute guarantee, this is perhaps the greatest level of
longevity we can assure.

Will documentation or reference about angoftware be needed to access or read the data
be included? Will it be possible to include the relevant software (e.g. in open source code)?

MBO does not envisage that any bespoke methods or software tools will be needed for access.
Indeed, we will stronly advise against and actively discourage any digital assets (aside from,
perhaps, residual/debugging files generated by software and not necessary for knowledge
transfer) being expressed in exotic serialisations, with bespoke semantics, or in complex
structures. But if it becomes the case, as per EC regulation, MBO will provide information
about any research outputs or any other tools and instruments needed to accegse rer
validate the data via the relevant repositories, with full details about reitiisoftware
archived in provenance metadata. Where possible, the codebases of the software (tied to the
release and version used for analysis) will be forked into the MBO GitHub Organisation and
archived in the associated Zenodo space to allow full répctility. As MBO uses and
generates more data, details will be added to this DMP to account for it.

4.2. Making data interoperable

WP1 will consider from the outset identifying the most suitable data serialisations, structures,
formats, and semantics that can be used to support external interoperability once published.
This includes what tools will be needed to validate the resulty, specialised software or
software code, algorithms and analysis protocols. Where possible, partners should provide
these instruments themselves alongside the open access dataset.

YSeé 02y OS Lintarop@rabiity apprdach include:

- Toolindependence: (meta)data should not depend on any tool, software,
infrastructure, virtual laboratory, or other specific system to realise
interoperability. Their interoperability shall be intrinsic, only depending on
adherence to weldeveloped and globall relevant standards and
conventions

- Mapped semantics: In line with emerging CDIF recommendations, semantic
gualifications will- where possible- be mapped to one another using
SSSOM conventions. This is especially important for generic descriptors,

17 https://github.com/mappingcommons/SSSOM
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which must always be mapped to broadly used, cr@ain semantic
resources such as schema.org and PROV.

What data and metadata vocabularies, standards, formats or methodologies will you follow
to make your data interoperable to allow data exchangand reuse within and across
disciplines? Will you follow communitgndorsed interoperability best practices? Which
ones?

As stated in several answers above and in the Introduction, the semantic, syntactic,
serialisation and formatting approaches we wle in MBO will be closely synchronised with

those required by the systems that will store, index, cHigs, process, and archive our digital

assets. This requires the adherence to commud#fined and crosslomain conventions and

standards (notedabdvy> S®3Id 56/ 0 gKAOK I NBE NBIljdzZANSR (2
its digital outputs visible and useable to stakeholders within the ocean community and fair
0S@2yR® 2SS gAtft y20 F20dza 2y OflFAYa 2F SyR2N
do not often translate to meaningful impact. Instead, we will work directly with the trusted

and sustained systems that archive and disseminate biodiversity (meta)data across broad
stakeholder groups and ensure that our practices generate digital asseth Wwost leverage

their capacities and align to global standards. This approach is verifiable and measurable,
F20dzaAy3 2y GKS OQOAFoAfAGE 2F (GKS LINRB2SOGQa
ceremonial declarations of endorsement/best practiceB® is somewhat unique in this

regard, as many members of the consortium are closely linked to or operate many of these
infrastructures (e.g. OBIS, ODIS, EMODnet) and are actively developing global digital strategies
and frameworks. The perspectives theying, combined with those gathered through the
FOGAGAGASEA 2F 2tcx gAff IFAGBS O2yONBGS 3FdARI Y

Noting the above, we also acknowledge that many digital assets generated in MBO may not
be amenable to standardisation and managemesroas all the specifications at play. In these
cases, partners in each WP will utilise the guidance provided by WP1 to standardise as much
of the (meta)data as possible, structuring the rest using the most generic semantic and
serialisation specificationavailable (e.g. schema.org, PROV, 38DNprior to archiving as
described in Section 3.
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In case it is unavoidable that you use uncommon or generate project specific ontologies or
vocabularies, will you provide mappings to more commonly used ontologi&§#l you
openly publish the generated ontologies or vocabularies to allow reusing, refining or
extending them?

2 KSNBE aSYIFyiAO NBaz2dz2NOSa IINB y2i FAG F2N GKC
may create internal semantic resources. These resggiwill not be promoted as solutions or

new standards beyond the operational needs of the project. Aligned with the emerging CDIF
recommendations, these resources will be mappeding SKOS predicatieto other related
standards using the SSSOM corti@n These will be published and available publicly at the
earliest possibility. Where appropriate, requests for terms/classes/concepts required by MBO
and not present in welhdopted resources will be lodged on these resources respective issue
trackers.Should these terms be generated by the resource, MBO will obsolete its local term
in favour of it. In some cases (e.g. for EOV classifications), WP1 will update broadly adopted
ontologies to ensure interoperability without sacrificing local relevance. htaptly, WP1 will
co-develop the same resources used by, for example, EV data product developers to prevent
proliferation of projectlevel standards. MBO will work from community standards, existing
communities and leveraging the CoP.

Will your data indude qualified references to other data (e.g. other data from your project,
or datasets from previous research)?

Yes- MBO (meta)data will include qualified references to other data, through the semantic
gualification present in the standards aednventions described above. The quality of these
references will strongly depend on how far the target data is along tk@50pen Data Plan.

For data that are closed, the qualified reference will include descriptions of the data and its
permissions andestrictions as described in the sections above.

Within MBO data, WP3 and WP4 are expected to generate data with cross references (for
example WP4 will use muisiensors setups to create biodiversity maps by bringing GPS onto
automated vehicles and onboigenomics generating data sets with linked data). For all data
produced by MBO, appropriate qualifiers to reference linked data will be used. More details
will be provided in D1.1.
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4.3. Increase data reuse

How will you provide documentation needed tealidate data analysis and facilitate data+e
use (e.g. readme files with information on methodology, codebooks, data cleaning,
analyses, variable definitions, units of measurement, etc.)?

Information on variables, units, and other compact informatioreatts will be included in

the metadata accompanying the digital artefacts generated during the project, qualified by
both references to semantic artefacts and URLs (permanent where possible) to further
documentation stored on Zenodo or a comparable arahsystem. A GitHub Organizatién

has been created to host repositories where further, structured, and maciieedly
documentation can be assembled in taskd functiondedicated repositories. All operational
code and analysis parameters, alongsidéerged documentation to be interlinked with
PROV metadata will be collected in this platform, and publicly released as soon as pbssible
Extended, narrative documentation will also be archived here in P&hftmmats to enhance
interoperability. Release of these repositories will be creaschived in the MBO Zenodo
space to issue them permanent identifiers and match versioning workflows. Note, however
that at this point of the project, it is not possible to knafAMBO partnemill design proprietary
codes or documents. The DMP will be updated on this particular point as the project
progresses.

Will your data be made freely available in the public domain to permit the widestuse
possible? Will your data be licensed using standard reuse licensesline with the
obligations set out in the Grant Agreement?

As described in detail abov®|BO data will as a default practicebe made freely available

in public and open access repositoriesng licences aligned to CCO orEXC Restrictions will

be discouraged, but should partners require these (e.g. embargoes) to secure competitiveness
according to current academic norms, these will be documented, the data access restricted,
and suitable publicly available metadata describing the restrictiongy timaitations, and
approach to eventual public dissemination logged.

18 https://github.com/marcabolo
¥modulo IP protection, embargoes, or other restrictions

20 https://pandoc.org/
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