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EXECUTIVE SUMMARY

The overarching objective of the COLUMBUS project is to transfer unexploited knoygedgeated

by EU fundedmarine science and technology researcto users resulting inrmeasurable value
creation; specifically through contributing to the growth of the marine and maritime economy
and/or the implementation of the Marine Stiegy Framework Directive (MSED)

Marine knowledge is generated, to a large extent, through monitoring and observation afeasr

and oceans. Marine monitoring and observation activities generate raw data, this data can be
assembled and contextualised, creating data products and information that ultimately contribute to
our knowledge of the marine environment and the extent dmgpact of human activities therein.
However, data generated via marine observation and monitoring activities can only be used in the
creation and application of marine knowledge if it can be found, accessed and used.

Marine data portals and repositoriggovide users withaccess talata, metadata and derived data
products. In addition, these data and information systems are also important users of knowledge
outputs from research projects. As such, thagy a crucialrole in marine knowledge creation and
application, contributing to open innovation and delivering growth in the blue economy.

In Europe there are many local, national and regional marine data repositories, together with over
arching portals and repositoriest regional and European leveicludng; EMODnet, COPERNICUS
Marine Environment and Monitoring Servi€€EMEMS), SeaDataNet, PANGAEA and the European
Atlas of the Sea.

Numerous research projects have contributed to the architecture and data content, products and
services othese data portad and repositoriesThese are very valuable initiatives and are collating
and making available data atwd products for userswhilst this is a very important step in the open
innovation value chainit is the uptake and application of these resources thdl demonstrate real
valuecreation

This reportrepresents the first time that a number of the k&uropean marine observations data

and information sharing platforméiave been screened and thapplicability of their resources
considered in the contet of Blue Growth the implementation of the Marine Strategy Framework
Directive andhe Maritime Spatial Planningifective @s perthe nine COLUMBUS competence node
areas). Screening of these ovearching portals indicates that they contain a wealttregources with
potential to address many of the gaps and needs identified by the different COLUMBUS competence
node areas.

Despite this potential, the report highlighthat there is stillimited uptake and application of these
valuable resources by usemn thevalue chainlt further identifies some of thdottlenecks inhibiting
greater uptake of marine data and information resourcesd proposesmitigating measuresas
follows:

1 Thevisibility of marine data repositories/portals and the vast resources taols they offer
does not extend well beyond the marine research and wider earth observation community.
Whilst these communities are important users of marine observations and data, many
potential users from other fora and sectors are not aware of thaltiteof freely available
data that could reduce their costs or help them develop innovative produtlese users

JTEE This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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may also lie beyond the marine and maritime community. Data reposiéony portal
managersneed to consider how to reach beyond their currerdtwork ¢ raisingawareness

of their data and products in fora other than the marine monitoring and observation
community.

Thecomplexity of the current marine data landscapeconfusing for potential usergxisting
initiatives and data systems at natial, regional and European level need to better align
their systems andif necessary, merge. The remaining systems should better communicate
what they do and do not provide, as well as what they are intended for, to allow users to
consider how data layerw products can be applied and to assess which tools are best fit for
their purpose.

A major cultural change is required to promote the wider sharing of data in support of Blue
Growth amongst those involved in collecting, processing, managing, storirgharidg data.
Promotional campaigns and clear signals from all policy levels as well as from all major
user/provider communities are required to ensure this shift in attitude to take effect. Others
incentives to support dataharing include; the wider usef datacitation indices,
acknowledgement of data sources, tools and resources to sumgetraccess data sharing

and datamanagementor researcherswider training in datananagement and user friendly
portals and repaositories.

Project limited data repsitories or information systems cannot and will not be relied upon
by users or by data holders wishing to share their d@itere isalsoa lack of clear guidelines

and obligations for funding recipients to openly share their data in an efficient andlusefu
way to allow interoperable data sharing. There is a need to increase sustainability in marine
data information systems funding. Funding bodies should put in place mandatory open
access data policies, but also provide necessary guidance on how datatgenetzould
manage and make available their data.

Marine data repositories and portals are often developed bottom up to be fit for purpose,
with the intended purpose defined by the developer and not the user. Hence, there is a need
to move towards systemthat are fit for actual use and often these are multiple. Diraat
sectorspecificuser interactions are necessary to be able to identify the required parameters
and data layers, scale, resolution and tools required by various usersuseéndeeds shdd

be considered in all stages of development.

The screening of major European marine data repositories and portal$igédightedthat there is

still a huge gap between the knowledge that can be derived from available European data
resources and actual ptake and application by users It has alsoexposed a wide range of
underexploited data resourcesThese resourcesnerit further investigationin the context of
COLUMBUSgnowledge transfer activities in order fromote the uptakeof marine data and data
products by users,resulting in tangible contributions to Blue Grow#nd marine environmental
management The COLUMBU®onitoring andObservationNode will undertake specifiknowledge
transfer activities to raise the visibility of these resources, theitake andapplicationand the role

of repositories and portals in support of opaccess data.

* ok This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Thefollowing actions are being undertaken to elaborate knowledge transfer case studighin
the COLUMBUS Monitoring and Observation Node during the COLUMBES

)l

Investigate options to promote a culture of more open sharing of marine data by data
holders as well as by funders of data generators. This would entail proposing options for new
funding models and the development of guidelines for data managenagat sharing
requirements for recipients of public funds;

Explore innovative ways to attract new users and develop new applications from currently
available but undeutilised data and information resources;

Establish contact and collaboration with aesglon of SMEs to better understand how to
reach and serve this growing community of intermediary data product and service providers;

Establish contact and collaboration with large companmgserating offshore to explore
ways to improve their uptake gfublic data as well asow to feed more privately collected
data on to public data repositories;

Explore outputs of ongoing or completed EU research projects to fill priority gaps and needs.
More and/or improved data is needed notably on mariculture sitemyderwater
archaeological sites, coastal change and coastal management and from benthic surveys.

Support the exploitation of the huge potential offered by citizens as providers of quality
controlled crowdsourced data.

Section 7.2 details hothe COLUMBUS®onitoring and observatiomode is interacting with public

data initiatives and key users to elaborate dedicated transfer activitiasaddition, his report also
exposed a wide rangef other underexploited data resourceas well as bottlenecks in datgptake,

which are beyond the scope of work in the COLUMBUS project but which could be taken forward by
public marine observation and data sharing initiatives to raise the visibility of their resources and
promote their uptake. These include:

1

Developnent of usertargeted communication material$ocusing on user interests targeted

at the four main target audienceg@ndustry, science, society and pmyl) such as fact sheets
highlightngW2 KI G OFy YI NARYS prodack Nl séricego for yor R U |
work/business®@ [€aflets tailoredfor specific Blue Growth sectors listitlge most relevant

products and services availabland/or pamphlets (e.g. tweided information sheétper
EMODnet portal with an overview of what is available (data and productfahd out at

business events

More frequent ckdicated presentations on European marine data tools and resources at
stakeholder meetingdyusiness conventions anger workshops

Organisation ofworkshopstraining activitiesor webinarsto assist spedif user communities
to make better use of the available data and information tools and resources

Implementation of the Guidelines for best practices for marine and coastal observatories to
engage with industry to improve the uptake and sharing of mareta.d

* ok This project has received funding from the European Union’s Horizon 2020 research and innovation programme

* under grant agreement No 652690. This output reflects the views only of the author(s), and the European Union
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The overarching objective of tHeOLUMBUSrgject is to transfer unexploited knowledge which has
been generated by EU funded science and technology research to actors with the potential to
capitalise on the knowledge and bring about msurable value creationspecifically,through
contributing to the growth of the marine and maritime economy &mdthe implementation of the
Marine Strategy Framework Directive (MSED)

Work Package 3 oCOLUMBUSvas largely focused omrioritising the key knowledge gaps,
challenges or bottlenecks relevant to sustainaBlae Growthand the implenentation of the MSFD.
COLUMBUW®/ork Package 4 is concerned with knowledge supply; the identification and collection of
knowledge outputs with the potential to adess the knowledge gaps, bottlenecknd challenges
identified in Work Package 3.

Whilst the main focus of Wk Package4 is to collect knowledge outputs from research projects
(Task 4.1), this report resulting from Task 4.2 focuses on data portals positagies as sources of
knowledge in the form of data, metadata and derived dptaducts. This is important because there

is still a huge gap between the available knowledge that can be derived from European data
resources and actual uptake by users tt#ag in tangible contributions tdBlue Growth marine
environmental management and knowledgased policy making.

2 I'La{ ' b5 {W9/ILCHLY{ h.

This report starts from the observation that European marine data portals and repositories
constitute a criticabource of data resources, information and knowledge which is currently largely
unknown and underexploited (séghapterd) by a wide range ddlue Gowth actors.

The overarching aim of this activity and resulting report isréf@re to increase the visibility of
European marine data portals asdntribute to the identificatiorof actions and-esources that could
be taken forward for knowledge transfer in supportRifie Growthsectors.

Toachieve this aimthe following specifi objectives were formulated:
- Demonstrate the potentiabf marine data repositories and portals as a source of marine

knowledgenecessary to underpin Blue GrowteeChapter4)

- Identify major bottlenecks slowg down the uptake and impact of existing marine data
resources by intermediarfe.g. ocean service providerahd end userqe.g. oil and gas
sectors, shipping industry$eeSection4.2)

- ldentify specific neesl or gaps in knowledge which require marine observations, data and
associated tools (seéhapterb)

- ldentify data, datgproducts and other relevant information resources and tools with
potential to address somef the priority gaps and needs of users (&&apter 6)

! Directive 2008/56/EC of the European Rarlent and of the Council of 17 June 2008 establishing a framework for community action in
the field of marine environmental policy (Marine Strategy Framework Directive) DIRECTIVE 200856 @ur -
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:164:0019:0040:EN:PDF

JTEE This project has received funding from the European Union’s Horizon 2020 research and innovation programme
* * under grant agreement No 652690. This output reflects the views only of the author(s), and the European Union
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- Make recommendations to remove barriers and strengthen the transfer of marine data and
knowledge resources to ké8lue Growthactors. (se€ection7.2)

- Formulate suggestions for specific knowledge transfer activities that could be considered for
further action within the framework of th€ OLUMBU@roject (seeXction7.4)

3 1ttwh! /|

To achieve the above objectives, the core of the work leading to this report involved a systematic
screening of the main European marine data repositories to identify data;ptatducts and other
relevant information which may have potentitd meet the needs of the mai€COLUMBUSser
groups (industry, policy, sciencand society. This screening was underpinned by a dual approach to
first identify enduser needs and secondly to identify relevant repositories and associated resources
able toaddress some of the identified needs and gaps.

When considering the position of data portals and repositqrileere are two important components

for knowledge generation and transfas is illustrated byrigure 1 Firsty, data, products, or other
resouces can be transferred from portals and repositories to users. Secditlithg critical gaps in
these repositoriedy transferring data, knowledge and technology resources from projects and other
monitoring and observing activitiaghich would allow then to provide better services and products
for userscan indirectly impact positively dBlue Growth For this reason, this report considers both
options to efficiently utilise data portals and repositoriefo fill gaps in existing portals and
repositories as well asto identify resources(data, dataproducts servicey for transfer from
repositories tousers.

Feedback

Fill data gapsand
improve architecture
and services or

products. A g
Observation Repositories

and monitoring ] |V

Application of data or
data-products

I Users;
2

activities; 1 research, public
research projects, bodies, industry
public bodies and and civil society
industry

Figurel Schematic showing the role of data repositories and portals in knowledge transfer. Two
routes of knowledge transf are shown, where the repositories/portals are both users and providers
of data and information products.

JEEE This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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4.1 Marine Data, Marine Knowledgeand Blue Growth

I NBOSyYyid NBLRZNI 2Seashykhs Eu{oﬁelarﬂvircﬂﬁent%@elﬁ@hlﬂjh@@the
aeatsSyYraao trol 2F¥ REGEF 2y GKS YFENRYS sym\ E)/YS
Blue Growth2 6 2SO0l A 0S4as 6KAOK F&ALANB G2 3INBIGERA YR &
Repat 2/2015)

Data about the marine environment and the impact of human marine and maritime activities is
generated to a large extent bilember State funded coastal and oceabsenation activities
Currently 9 dzZNR2 LJISQa 2 OSt y 206 a S Nijis sélatively ddvanded huNginérdeNS O L.
It includes research vessels, observing and monitoring infrastructooésdng networks of space
based, airborne and in situ platforms and serssonarine stations and data management facilities.
Until recently,the collection, storage and accessibility of marine observations data has pexteed

an uncoordinated and atloc fashim. Marine observation data is generated and collected by a
myriad of organisations at local, national and regional levelnd for avariety of reasons. Marine
data can be generated as a result of marine environmental monitoring obligations, the activities of
maritime industries, reporting obligations of public bodies responsible for managing activities at sea,
andthe scientific reseath community Increasingly datare alsobeing generated by citizen science
activities.

As a resultthere is a large degree of variability in spatial and temporal data coverage and many gaps
exist. The Marine Knowledge 2020 strategf/the European Comissionrecogniseshe potential of
9dzNR LISQa ¢SIfGK 2F YIFENAYS 20aSNBFGA2ya G2 Tl OAfA

WofdzS 802y2YeQ FyR wQi2 O2yiNAOdziS (261 NRE YS¢
innovation, education, social®f dza A2y FyR OfAYFGS OKIFIy3aSdég ¢KS O
YENAYS (y26fSR3IS Aa KAIKEAIKGSR Ay GKS YINAYS |

of marine knowledge begins with observation of the sea and oceans. Data from these oloservati
are assembled, then analysed to create informatibnthe form of data products such as GIS maps,
time-series models and ultimately knowledge on the state or our seas and oceans, their variability
and vulnerability. Subsequently the knowledge can pgliad to deliver smart sustainable growth, to
assess the current health of the marine ecosystem and make predictions for the future or to protect
O2Fadlt O2YY®YAUGASade 6 CAIdzNB

2Marine Knowledge 2020: Mine data and observation for smart and sustainable growth, 8.9.2010 COM(2G10http://eur -
lex.europa.eu/legaicontent/EN/TXT/?uri=celex:52010DC0461

SC2NJ I NBGASE 2F G(KS GSN¥a WRIGEZQ WAYT2NXYIGA2YQ YR Wly2sf SRISQ &
JTEE This project has received funding from the European Union’s Horizon 2020 research and innovation programme
* * under grant agreement No 652690. This output reflects the views only of the author(s), and the European Union
Tk cannot be held responsible for any use which may be made of the information contained therein.

9


http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52010DC0461
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52010DC0461

COLUMBUSdbverable NumberD4.2

COLUMBUS

KNOWLEDGE TRANSFER FOR BLUE GROWTH

| a3

p

i Marine ;i I ; : i ‘I‘"H”"ii ;i IH“” ;
* Research
Improved observations and data « Assessing, forecastingand

Figure2. Simplified overview of the marine kmedge value chain illustrating the processes from
t I * Informed policy and
environmental
risk prevention

observation to creation and application of marine knowledge
* Industry
management
* Informed society

However data generated via marine observation and monitoring activities can only be used in the
creation and application of marine knowledgeétitan be found, accessed and used. Dataoften
collected for a particular purpose but may have applications beyond the purpose for thbickvere

taken. Effective data management, incorporating the assembly, storage, registration, dissemination
and longterm archiving of qualitcontrolled data, according to agreed standards, maximises the
potential uses of the data. This will be discussed further in Section 1.2 below.

It has been estimated that an effective integrated, gamopean marine data infrasicture, making

high quality marine data held by public bodies in the EU widely avaidtalsed on the principle of

GO02tt SOGAYy3 RIFEGE 2y 0S | YR -dnuldl saz atldast dnd billiort Bads G A Y S :
per yeaf, as well as opening up we opportunities for innovation and growth, facilitating
implementation of the Marine Strategy Framework Directive, the Marine Spatial Planning Ditective

and maritime surveillance activities. It would also help the public and private sectors manage risks

and uncertainties connected with the sea. Initiatives suclthasEuropean Marine Observation and

#Marine Knowledge 2020 Roadmapnovatia in the Blue Economy realising the potential of our seas and oceans for jobs and gtowth
SWD/2014/0149 final *http://eur -lex.europa.eu/legatontent/EN/TXT/?uri=SWD:2@:149:FIN

° Directive 2014/89/EU of the European Parliament aricthe Council of 23 July 2014tablishing a framework for maritime spatial
planninghttp://eur -lex.europa.eul/eli/dir/2014/89/0j

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Data Network (EMODne) have made strides towardstegrationwith other EU initiatives namely
the Copernicus MarineEnvironmental MonitoringServicé (CMEMS) and WISEMarine® - using

common standards (such as INSP)R&nhd in compliance with the principles of the Shared

Environmental Information System (SEIS).

Towards an integrated, endlo-end European Ocean Observing System

The EC Marine Knowledge stratdfigguses primarily on data and downstream services and les
coordinating the observing tools, technologies and infrastructures that are used to collect n
environmental data. The development, operation and management of observing infrastructurs
largely carried out at Member State level in the EU. For this reason, there have been ¢
O22NRAYLFGS ff O2YLRySyida 2F GKS 20aSNDA YO
an inclusive, integrated and sustainPdnrEuropean framework amecting the currentlyunrelated
components. Currently EuroGOOS and the European Marine Board are working together to p
EOOS as a strate@@@an9 dzZNB LISy FNJI YSg2N] F2N I RAFIyOAy
components of this framework inaie standardisation and opetiata exchange.

G! GNMHzZ e AydSaNIYGSR 9hh{ 62dz R SYLI2ZGSNI 9
environmental status, predicting future scenarios and making informed decisions about
governance that balances e@®A O INB UK 6AGK SYy@ANRBYYSyl
fSIR (2 yS¢ 2LILRNIdzyAGASAE Ay YlIyeé YINARYS
LR2aAbGA2yY |a | g2NI R6ARS aOASYyOS IyR (SOKy
to global initiatives such as the Global Earth Observation System of Systems (GEOSS),
initiatives such as EuroGOOS and Copernicus, the European Programme for the establishr]
European capacity for Earth Observat®@§EMB 2013

So whilst here is increasing momentum towards unlocking the potential of marine observat
there are currently many impediments inhibiting maximal use of the wealth of European m
observation data.

9dzNR LISQa OdzZNNBy G 20 aSNIA Y Forigyahdiutdarsiahding tReSndahin
environment, must now be developed with user needs in mind, for marine and mar
management and policy development, but also addressing the needs of industry and b
society. These needs will vary on a sectoral egional basis and in response to as yet unfores
events. Some of the main challenges in relation to European marine monitoring and obsel
data are considered below.

®The European Marine Observation and Data Network (EMODnet) is a long term marine data initiative from the European Commission
DirectorateGeneral for Maritime Affairs and Fisheries (DG MARE) underpinning its Marine Knowledge 2020 strategy.

http://www.emodnet.eu/

7 http:/Avww.copernicus.eu/main/marinemonitoring

8 http://water.europa.eu/

°Directive 2007/2/ECof the European Parliament and of the Council of 14 March 2007 establishing an Infrastructure for Spatial
Information in the European Community (INSPJREupport Community environmental policies, and policies or activities which may have

an impact on e environment.
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4.2 Known Marine Data Bottlenecks to Blue Growth
4.2.1 Main Issues

Before data can be egl in the creation and application of marine knowledge, there are a number of
conditions andcriteria that need to be fulfiledseesummaryBox J. First, collected data must be
properly processed, stored in appropriate databases and mddeoverable Fa data to be
discoverable, the data or the metadata must be made availablawizpen datarepository or data
portal. Most repositories provide access to data stored in a database at the same location, whereas
data portals are often aggregatgrgathering data or metadata records from a number of
repositories so the datare stored elsewhere. Repositories can be at the level of an institution, or at
national, regional, PanEuropean or international level. Repositories can maintain, preserve,
disseminate ad add value to data.

Repositories and portals play an important role in making data discoverable by publistiadata

(i.e. data descriptions about the data they hold) and providing search tools. Metadatenarises

the basic information about the datdahe who, what, when, where and how, tife collected data
Metadata allows the data to be found and subsequently retrieved, either manually via a user
interface with search tools or by a machine/computer via machine to machine communications.

However, thee are many issuethat complicate the process. Datae collected in many ways and
often for a particular purposeyhichcan result in differenstandards and/ocabularies being used to
describe, for example, the same geological substrate in differenntc@s. The use ohgreed
common vocabulariesnd standardssupports data discovery andteroperability.

In relation to marine data, the successive SeaDataNet projects (Se&Bprfunded under the

Sventh Framework Programme (FP7) made significant rpesgtowards the development of

controlled vocabularies and standards and have made an important contribution to European marine

data management. The Ocean Data Interoperability Platfoarth 5Lt 0 = Fdzy RSR { KNP dz3A ¥
and Horizon 2020@esearchprogranmes have contributed to the application of results of EU projects

on marine data management to the broader international community.

®The Ocean Data Interoperability Platform (ODIP) contributes to the removal of barriers hindering the effective shariagacfaat
scientific domains and international boundarigtsp://www.odip.org/
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Summary Box IFrom marine data to marine knowledge fdslue Growth key enablers and
remaining bottlenecks

Some of thamain aspectshat need to befulfilled to ensure theefficient generationand application
of marine knowledgdrom data in support oBlue Growthnclude:

- Opennessdata needs to openly accessible and free of restrictions af use

- Harmonsation: data reeds to be stored using agreed standards and common vocabu
and made available in formats which allows them to be used easlly combined with
other datasets easily

- Scale and resolutiondata needs to be fit for purpose and should be availablehat
appropriate aggregation level, scale and resolutiontti@m to be useful

- Data quality andmetadata data needs to be of the highest quality possible and at leas
accompanied by the necessary information about the origin and quality of the datiag
allow users to make judgemeas towhether it can be used for the intended purpose

- Interoperability: data should be easy to combine with data drawn from ot
systems/sources and in a wéyat satisfies the growing demand for exchange via mact
to machine communication.

- Easy and user friendlydata needs to be discoverable and downloadable in an easy
taking into account the desires of various potential ussesarch and retrieval toolseed to
be intuitive andprovide shortest routes to actuabdh discovery and retrieval functions wi
clear descriptions on how to use the provided services.

Aside from theaspects mentionedn Box 1 other important factors are also currently reducing the
optimal reuse of data resources to gersge marine knowedge for growthThese include

(1) the lack of visibility of the data and information systems and associated tools and
resources

(ii) the complexity of the marine data landscapand different data flows
(iir) the complexity of thedata repositories and portalshemselves

Data portals and repositories are still largely unknown and underexploited by a vast raByigeof
Growth actors who rely on marine knowledge during all stages of their activities from planning to
operation.Significant efforts are still required better explain the benefits ofusingalready existing

data resourcesand increase tha visibility. This is not an easy task in view of the high number of
entities involved in the collection, processing and serving of marine theattis often extremely
confusing even for those involved in the initiatives. In addition, marine data patalsften highly
specialisedand diffiault to userequiring a lot expertis¢hat is to some extent linked to thmherent
complexity of the data and metadat#self. While portals and systems can do a lot to become more
user friendly, there will always bergeed to provide user support and training

Some of theunderlying problemsinclude the lack of resourcesaand longterm funding for data
management and sharinghe lack of knowledgeand capacityof the data originator or data holder

JTEE This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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to manage and serve the data even if he/she would be willing to do so; arlddkef willingness to
share datadue to conflicting interest between providers and users of d&tawever, itshould be
noted that the main underlying problem is the sustainability of the observing platforms themselves
i.e. a lack otommitted resources to keep the existing platform network maintained at the national
level.

In what follows we focus oncurrent isuesrelated to data sharing and data openness as a major
barrierto Blue Growth

4.2.2 Open Access and Data Restrictions
4.2.2.1 Towards open access

In recent years there has been a broad international movement towards open access to data. The
SNIAY RSOLBNFr G 0HDBaay dahYy26f SRIS Aatogriskdhe { OA Sy C

potential of research data as a source of knowledge 2007, the OECD (Organisation for Economic

CaoOperation and Development) published principles and guidelines for open accesearah data

from public fundind®. These principles and guidelines were intended to apply to data gathered using

public funds for the purpose of producing public knowledge. In 20the@ EC issued a

communicatior® demandingthat Member States put policiés placeto ensure that puincIy funded

NBEaASFNOK RFEGF 06S YIRS WLzt AO0fte IDOFAEAGNBED(G dzWS &

More recently, the growing importance of open (research) data was emphasised in the Draft Council
O2 y Of dza Ap2ry dataidtefisival@nd networked research as a driver for faster and wider
innovation‘® Q L'y hLISy wiaxasSiauntte in BdriZoh 2020 Avithza friew to improving
and maximising access to and reuse of research data generated by projects. paeotdoe pilot
covers only certain areas of the work programme for 2@1B8017. It also includes a number of
common operaccess caveats, allowing projects to opt out at any stage for reasons ingluding
potential commercially exploitable results, secuiggues or rules on personal data protection.

LG A& AYLRNIFYyd K26SOSNI 2 SYLKFaArAasS GKIFG| 2L8y
access And open, free and eaccessdoes not necessarily mean that the daiee useful (e.g. i

terms of paramegrs, scale and resolution, quality, etc.) or immediately useable (e.g. not in a ugeable
format or not accessible in a way which allows combination with other data sets) for a given purpose.

™ Berlin Declaration (2003) Berlin Declaration on Open Access to Knowledge in the Sciences and Humanities. Available:
http://openaccess.mpg.de/BerliDeclaration

2 OECD Principles and Guides for access to research data from public funding ©OECD 2007 Available:
http://www.oecd.org/science/sciech/38500813.pdf

*Recommendation C(2012) 4890 final to Member StatesAccess to and preservation swientific information. Available:
https://ec.europa.eu/researi/sciencesociety/document library/pdf 06/recommendatieaccessand-preservationscientific

information_en.pdf

* Draft Council conclusions on open, data intensive and networked research as a driver for faster and wider innovation
http://data.consilium.europa.eu/doc/document/S8970-2015INIT/en/pdf

15

Guidelines on Open Access to Scientific Publications and Research Data in Horizon 2020
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-oa-pilot-guide en.pdf
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4.2.2.2 Data access restrictions

In 2016 a growing number of national, geonal and European marine data and information systems
are based on the Open Access principlénewith an accelerating trend towards provision of access
via machine to machine communication which requires openness and interoperability between data
andsystems. However, in reality there are considerable challenges in achieving open, free and easy
access. These challenges are lardelyved from the differing needs and concerngdataholderson

the one hand who may wish to put in place restrictions @pen and free access to their datand

those ofdata users who want fast, easy and free access to the data on the otherIhaautition,

data providers have a need to collect information about who and why the data is being used and this
may also resict easy access.

There are many different reasons why data originators are not keen on sharing data, including for
reasons of national security, commercial sensitivity, privacy or lack of resources d&ndimhow.

Often data restrictions are linked to ¢hkind oforganisationor individual and intended purpose of

the collected data. Each of the fo@OLUMBU®Nd-user groups (science, policy, industry and
society) are also providers of observation and marine datd each fae specific challenges in
relation to datasharing.

Scientists and scientific organisatiorgenerate significant amounts of marine data lawe primarily
interested in publishing research results in scientific papers rather than disclosing their underlying
data. Depending on the policyfahe institution or funding body, the data may or may not be made
publicly availableData sharing policies often include some of the following elements:

1 Data management plangihereresearchersnay berequired to submit a data management
plan with theirfunding proposals.

1 Quality and standardsresearcheramay berequired to adhere to international standards
that will ensure the data is accessible by others.

1 Metadata researchers may be required to generatatal documentation and metadata
accompanythe data so that the data idiscoverable andinderstandableo others.

1 Method and timingof data sharingresearchersnay berequired tomake a statement as to
how and when they will share the arising research data.

1 Data preservation:researchersmay be reqired to deposit their data in a lonrterm
repository, where available, to ensure the preservation of their dagond the lifetime of
the project.

Significant amounts of marine data are generatecbblic bodies in support of policy development
and impgementation. Increasingly public bodies are making data available but large amounts remain

% Special clause 29 to the FP7 model graMBgS Y Sy i NBIj dzA NBR G KI 0 LINR2SOGa aLINRG202fa YR L
gAGK GKS 5FaGF t2tA08 2F GKS 9dNBLISIY |yAz2zyé I|yR |faz2z GKFG LINRES
implementing and monitoring endry Y Sy i | f L2t AOAS&ADE ¢KS Nz $S& dzy RSNJI | 2NART 2y wHAawun
NEaSINOK RFEGFQ NBIdANAY3A 0SySTFAOALFNRSE (2 YIF1S I @ métionawuseStoAy | & dzA
validate their resedd K NB adzZ Gad ! AL AYySE 06SYSTFAOALF NR S& 1 loND royhliBilpaddadish Ro BU2 &G 3IA BS

AyaliAhGdzianzyasr 62RASazE 2FFAOSa 2N ISy OASaz F2NI RSO .2LAYIAS AYLIE SY
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hidden.In some caseslataare not madeavailablebecauseaunderlyinglicenses required to carry out

the surveyprevents the release of data even if providevgould be willingto share it. In other cases

data are not sharedfor reasons ofsecurity andor personal data prtection issuesor becausedata

generators may be hesitant to share data to avoid udeasing an opinion o' {1 Ay 3 a g NRyY 3
conclusions based on tiradata fnostlyin the case ofenvironmental monitoring and reporting).

Maritime industry produces lots of useful data but sharing is not a common practice. In some cases
the data can be considered to be of strategic interest, providing the company whodtlected the

data with a competitive advantage. In other instancdse data may no longer be of strategic
advantage to the company who collected the data but because the data has often been acquired at a
cost, making it freely available to other inddat actors, might be seen as reducing costs for
competitors. The data collected by industare sometimes ay-product of their work or gathered as

part of a preliminary baseline screening for environmental impact assessments. As such any
subsequent datananagement or dissemination is not a priority for industry and tbétgn do not
allocate resources ti.

An informed (marinditerate) society contributes to better governance and protection of the marine
environment. A wide range dfivil society orgaisations actively use but also collect marine data,
either directly or via participation in projects, to support their work ranging from environmental
advocacy to capacity building and protecting interests of sensitive communities and populations.
Growingy, citizen science initiatives generate marine data (e.g. Marine LitterWatch
jellywatch.ord®, FP7MicroB3LINE 2 Génitr Sainplinday'®). While there may be issues in terms of
quality and methodology,itizen science projects have the capacity to provadéarge amount of
longterm spatialdata at relatively low costshat is often not availablevia other meansGenerally,

civil society organisations are keen on making their data publicly availabt#tbatiack the financial

or human capacity to do sa an efficient way.

4.2.2.3 Possible solutionand way forward

While there may bejustified reasonswhy somedata holders have concerns abaubking data fredy
available there are few legitimate reasofts keeping data hidden after a certain period of tinfe.
balance can and should be found between the needs of users and interests of data hioldense
instances issues with regard to exploitation for commercial reasons or even for further research can
be overcome by putting a moratorium on the data, a definperiod of time to allow the data
collectors to exploit fully the data, after which time it must be made freely available

Even initiatives like EMODn¢fhat aim to make data freely available are sometimes faced with
restrictions appliedo the data by he data ownerHowever, making data sets discoverable even if
restrictions apply to their use, can prevent unnecessary duplication of effort and resources. It also
flags the existence of the datet to potential users who can contact the datener to esablish its
availability for reuse.

7 hitp://www.eea.europa.eu/themes/coast_sea/maririitterwatch

8 http://www.jellywatch.org/

' https://www. microb3.eu/osd
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The following are some ways forwattdait could be considered to promote wider sharing of data in
support ofBlue Growth

)l

Culture changeMarine data sharing in Europe needs move from concept to practice and
there is sl a long way to go to achieve this. It would requaemajor cultural changein
those involved in collecting, processing, managing, storing and sharing Riataotional
campaigns and clear signals from all policy levels as well as from all majorrosieiép
communities are required to ensure this shift in attitude takdfect.

Leverage data against fundingn caseof public fundingppenaccesshould be mandatory

as is the case in many countries around theorld such asthe U\ The European
Commission should consider taking a stronger stand to make it obligatory that any data
collected with public funds must be made freely availaldgcept in exceptional
circumstancesOne incentive which the European Commission could consider would be to
conside reducing or removing the opportunity for future funding if data from current
projects are not made availabla a timely mannerThis would involvallocating resources

to data managementnd the development of data management plans from the onset of
research projects.

Data citation andresearchperformance data providers from research could be strongly
encouraged to deposijenerateddatainto a repositorywhen data are clearly identifiable via
a Digital Object Identifier (DOI) atitrough establishinga widely implemented data citation
index.As well as facilitating traceability of data, data citation alléknesimpact of data to be
trackedand acknowledges data sources.

Leverage data against licenses or permitsany offshore operators need to colledata and
assess environmental impact of their activities, either prior to the activity to obtain a license
or during the activity to maintain it. These data should be made availabla @asy to use
format for others to reuse.

Acknowledging data holdes: making data sharing obligatory is not enough. There is a need
for a more positive message to encourage providers to share their data with clear indication
of the benefits including a system of proper crediting and acknowledgemaeincrease the
visiblity of the data holders. In some cases, data providers and sharing systems could set up
formal agreements or Memorandum of Understanding which may be useful for data holders
to justify their efforts towards their own funders.

Providing servicesind tools for data holders data holders should receive better guidance
and support if they are willing to share data but lack the technical or financial resources to do
so. h some cases, data holdersould receivespecificservices for data accessigdata
managenent for free in return for their data.

Long term fundingthere is a need for lonterm sustained fundingor thematic and regional
data repositoriego provide security and confidence for dataolders willing to provide their
data.
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5.1 Establishing Data and Information Needs

TheCOLUMBUSINE 2 S O BluRGrgiltd Tlinge legislation such ake implementation
of the MSFD as priority areaBlue Growtis the long term strategy of the European Commission to

suplkl2 NIi adzaGrAYylFofS INRGUK AY

0KS YINAYS

FYR YE NX

seas and oceans to deliver innovation and growth and contribute to achieving the goals of the
Europe 2020 strategy for smart, sustainable and inclusive gro@thtainable Blue Growth is
intrinsically linked with and dependent onthe implementation of the Marine Strategy Framework

Directive.

The Blue Growthcommunication of the E@cognisedive high potential growth sectors, namely;
aquaculture, coastal tounis, marine biotechnology, ocean energy and seabed mitingdditionto
these priority areasthe more traditional maritime sectors remain very important &amd all of them
rely heavily ontimely access to high quality data and observations for theinmitag and operations.

To be able tmrganiseknowledge transfer activities, theOLUMBUSroject is structured into nine
over-arching themes or focal areazlled the COLUMBUSompetence Nodes, which collectively
encompass althe Blue Growthsectors, inparticular the fivetarget areas, and represent the main
marine and maritime sectors and actors in Europe.sEHeOLUMBU®Eompetence Nodeand a
description of the subsectors and thematic areas within the scope of each node is prieakied

(Tablel).

Tablel. COLUMBUGompetence Nodevering alBlue Growthsectors

1 Fisheries

Fisheries Management

Gear/Technology

Stock assessment

Seafood value chain

1 Aquaculture Biofouling

Breeding and Husbandry

Quality

Health and Welfare

Sustainable aquaculture

Production

A=A A=A A=A A|A A=A

Supply sector and full value chain

% COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SO
COMMITTEE AND THE COMMITTEE OF THE REGIONS Blue Growth opportunities for marine and maritime sustainable growth /*
COM/2012/0494inal */ http://eur -lex.europa.eu/legatontent/EN/ALL/?uri=CELEX:52012DC0494
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Climate change and effects on marine environment

1 Monitoring & 1 Marine data and information acquisition, storage and acc
Observation systems
1 Monitoring and observation technology and systems (e.g. sen:
biosensors, bioinformatics, seabed mapping, Ocean obsel
systems, etc.)
1 Marine Biological  Biomass
Resources 1 Biocompounds for applications in e.g. Aquaculture, food, fe
biomaterial, biotecimology
1 Marine genomics
7 Blue biotech
1 Marine ecosystem
1 Maritime 1 Shipbuilding
Transport & 1 Shipping and operations
Logistics f  Maritime logistics infrastructures
1 Operations and Port operations (incl. safety & secul
surveillance)
I Marine engineeing value chains
1 Marine  Physica 1 Marine & offshore renewable energy
Resources 9 Offshore oil & gas
T Marine aggregates
1 Deep Sea mining
1 Maritime Tourism 1 Cruise and Cruise supply chains
9 Leisure marine activities
T Marine infrastructures
91 Leisure boabuilding
I Marine engineering value chains
1 Coastal tourism
1 Marine 1 Coastal & ocean governance and management
Governance & 9 Finance modelling & prediction
Management 1 Socieeconomics
1 Environmental impact assessment
I Water resource management
1 Marine spatial planning
1 Marine 1 Oceanography
Environment & 1 Biodiversity
Futures q
1

Ecosystem services
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To ensure that this report is relevant to the objectives of @@LUMBUSBroject and tocapitaliseon

thelLJ NIy SNEQ SELISNIA&ASE RIEGE NBtSOIyd 1y2é6f SR3IS 3
the nineCOLUMBUGompetenceNodes

In order to carryout COLUMBUSask 3.1 andfeed intothe deliverableWYy 2 ¢ f SR3IS DI LA |y
Ay 5 AT TS NE yhide legiantzérswerditBsked it developingrofiles identifying specific

challenges inhibiting progress in the sectoesicompassed by the overarchinGOLUMBUS
Competence NodesTheseprofiles were analysed by Partner 1@Seascape)o identify gapsand

bottlenecks that could be addressed by improved accemsd application ofmonitoring and

observation data and knowledge

In addition,a questionnaireAnnex 3 was sent directly to eagbartner responsible for €OLUMBUS
CompetenceNode as well as tall other partners inCOLUMBU® try and obtainmore specific first

hand information about bottlenecks in relation to finding, using and sharing of data in their own
marine and maritime sectorsThis information was supplemented by further desk researchby
Partner 16 and interviews with key stakeholders.

The results are listedor each COLUMBU®&ompetence Node in Section5.3. Due to the broad
description of some of th€ompetence Nodeghere is some redundancyamongst the data needs
identified with certain gaps/bottlenecks identifigdr more than onesubsector Also in many cases

the data gaps or bottlenecks refer to an absence of data due to a need for enhanced monitoring and
observation It should be notedhat this is a norexhaustive list of gaps and bottlenecks.

5.2 Dataand Information Need®f Main User Communities

There are roughly four major categories of professional users of marineagiat@ata products and
services each looking for data for differemgurposes and therefore reflect different requirements
both in the types, scale and quality of data.

Currently he scientific communityis probably thelargest group olisers and generatos of marine
data. Data provenancis perhas a bit less importanor this community compared with others (e.g.
public authorities) Given their contributiorto the development of the infrastructure, servicasd
content of some ofhe main data repositories and portals, this community is relatively well informed
about what is availablewhere and how to obtain .ifThis isparticularly the case fodata from other
scientistsand that of public bodies, but perhaps less the case for data from companies.

Public bodiesrely on data for a wide range of purposefrom policy prearation up to
implementation of legal requirements, e.g. in the framework of international, regional or national
monitoring and environmental reporting obligatiangn particular the latter activities have high
demands in terms of data collection methddgies, Quality Control and Assurance (QA/Qas)d
metadata.Nevertheless, these organisations still havidt of scope tdoth share their data andse
existing tools anexternalresources much better

¢l al odm WwWoallofAaK |y 20SNBASs 2F GKS 1oSBlue Grénthtincdng M5sD o2 GGt S
Implementation and the revised Common Fisheries Policy by reviewing the latest work carried out by other strategicanfissiveiated
58t AGSNI6fS odm WwSLERNI 2y 1y2¢6fSR3IS IFLA YR yYySSRa Ay RAFFSNBy G
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Theprivate sectoris not only an important end-use of marine data, information and knowledgeut

also critical to ensure uptake as an intermediary data ulteis expected that most impact will be
generated by focusing on transfer to these intermediaries who can then generate added value
products and srvices for other usef&>. These intermediary companieged to be better informed
about what is publicly availabfer them to contribute toBlue Growth

Finally, dvil societyis also an important user of marine data resources but often forgotten. These
bDhQa | yR N6 hot ainvdy hdveltiieshdtBssary in house expettisind, retrieve and
translate the data resources into knowledge products so thesdio be better informed about what

is publicly availabland receive tools and training to ladle to use these resources.

5.3 Dataand Information Needdor Blue GrowthAreas

The following section lists some of the identified datad information needsogether with some of
the gaps in observing capacity that contribute to these needs. These tad fisr COLUMBUS
Competence Node area

5.3.1 Overarching Dataand Information Needs Identifiedby the COLUMBUS®larine Monitoring
and ObservingCompetenceNode

C2NJ GKS Y2yAdG2NRAYy3 YR 204SNDIiA2Yy y2RSS GKS RI(
ayR G(SOKYAOIf QX W3I2@SNYI yTh&e wepe RompiledoR ayahge off Yy R Wa
strategic documentsABP 2015EMB 2013EC 2013EEA 2015UNESCO 2012, IOCANFBAC see

Referencepsand also from communication with key stakeholders in tle&fof marine observation
and monitoring.

Scientific and TechnicdNeeds

1 There are spatial, temporal and thematic gapsnarine data collection. There is a need for a
sustained effort in data collectign

In-situ sensing of oceans is much less developehtremote sensing from satellites

There is a need to incorporate both coastal and open ocean observations

There is a need for high precision and accurate biogeochemical sensors to contribute to an

operationd Global Ocean Observing System;

1 New methods ad technologiesuch aggenomics and marine acoustics should be explpred

1 There are gaps in the knowledge base on the condition of marine ecosystems and marine
biodiversity and this is hampering progress towards MSFD implementation

1 There is a need to imprve knowledge and methods for dealing with d@@or and data
deficient species given the impacts fisheries and aquaculture may be having on species which
are not or cannot currently be assessed

E R

22 @/ plidating the Foundations and Building the Future. First EMODnet Open Conference: Summary Report (May 2016)
http://www.emodnet.eu/conference

% Fixd Deliverable 5.22014http://www.fixo3.eu/download/Deliverables/D5.2%20140826 Fix@820FINAL.pdf
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There are still important gaps in the mapping of Europeantszs
Statistical data assimilation and predictive modelling as means of identifying gaps in the
current observing system are undetilised
There is a need for advanced technology in automated underwater vehicles (AUVs) to
facilitate high resolution sgbed mapping in remote areas
Whilst AUVs and drones have potential as observation platforms, their use for these
purposes presents challenges in terms of security, particularly if used close to trans
jurisdictional boundaries
There is a need for improvestosssector research in the development of sensors, platforms
etc. to ensure marine science benefits from innovative technological developments in other
areas
There is a need toomsider how to provide wider access to observatory infrastructures,
particularly to those countries lackingarine research infrastructures
There is a need toomsider how to integrate and harmonise the current technological,
procedural and enfrastructure processes for better integration of European observation
and monitoringplatforms,
Oceans observing platforms can be extended to include novel and/or indirect observation
platforms such as vessels of opportunity and divers. Use of the latter could also contribute to
citizen science and ocean literacy initiatives
There is a g@p between industry and science in ocean observation and monitoring. An
improved industry/science interface would guide scientific research towards greater societal
relevance and focus knowledge creation on areas where new technologies and products are
mos needed
There is a need for mechanisms to establish if the present observation infrastructure is the
most effective possiblesuch as via the EMODnet sea basin chaikts;
Challenges common to Big Data include; how to identify the right data, laekpeftise to
implement big data applications, synchronisation across data sources, data accessibility and
integration, ownership issues, security concerns with regard to data protection and a rapidly
changing technology landscape
In relation to marine da (and building on initiatives such as EMODnet) there is a need to:
o Provide wider access to qualiassured, standardised and harmonised marine data,
products and metadata which are interoperable and free of restrictions orgudee
both for public and pvate users;
0 Collect data once and use it many times;
o Develop standards across disciplines as well as within them;
o0 Process and validate data at different levelat national, seeébasin and European
level;
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0 Build on existing efforts where data communitidsave already organised
themselves;

o Develop a decisiomaking process for priorities that is usgtiven so that available
data are fitfor-purpose;

0 Accompany data with statements on ownership, accuracy and precision;

0 Recognise that marine data is a puldicod and discourage coestcovery pricing
from public bodies.

Governance and Fundingeeds

1 Some data is not freely available to industry

1 Data generated by/for industry may not be freely available to other potential users

1 There is a need to consider haw foster an operaccess data policy amongst researchers
possibly via incentives such as Digital Objective Identifiers and a data citation index linked to
performance indicatorsfunding agencies and institutions need to make open access data a
supportedand mandatory requirement of publicly funded resegrch

1 There is a need to contribute to more informed civil society toesult in better ocean
governance and greater transparendyearing in mind takeholders such as local
O2YYdzy Al ASa 27T sStytheReBol@ds wHich @i8ncd aBddrfslustry have

i The European landscape ofarine research infrastructuregovernance initiatives is too
complex and fragmented and this is an obstacle to achieving optimal impaetadhe
research infrastructures

1 Congdering oceanographic research vessels as an important componenaiofie research
infrastructures initiatives such as EuroFle®tand QGrean Facilities ExchangeGroup®™ have
made some progress towards the coordination of these at European, leeelever his
could be further improved to maximise their potential

1 The multiplication of governance frameworks for specific categoriesnafine research
infrastructurescalls for a strategic framework identifying key societal needs and objectives at
European leve and providing for a coordinated development of the different initiatives,
marine research infrastructuregrojects and networks

1 Marine challenges do not stop at national borders and synergies can and must be achieved at
European level. Member Statesust ensure that the cost of archiving and managing data is
properly budgeted far

**Eurofleets (1 and 2) are researcfirastructures project under the 7th Framework Programme of the European Commissining at
consolidating the construction of a pdturopean distributed research fleet infrastructure with common strategic vision and coordinated
access to European marine research vessels and equiphignt/www.eurofleets.eu/np4/home.html

PhCO9D NBLINB&aSyida 9dNBLISQa fSHFRAY3I 20SFHy23INILIKAO NBaSHNDK 2NHFYyAAal
operation opportunities for the Global and Ocean Class research figgpt/www.ofeq.org/
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There is a need for sustainable financing at an EU level so as to extract maximum value from
the efforts of individual Member States

There is a need for investment in R&Br the continued innovation in infrastructure, in
particular funding for ocean sensors, platforms and cisestor research

Societal

T

5.3.2

There is a need for greater cressctoral understanding of the complex interactions of the
ocean with most other branchesf science, as well as the major influence of the ocean in
issues of societal importance

There is a need for greater awareness raising and promotion of initiatives such as EMODnet,
amongst all potential endisersg not just those in the marine and marite communitiesg

to highlight the wealth of available marine data with potential for application in numerous
areas

Valuable marine knowledge (data and information) generated by academic institutions,
projects or industrial stakeholders can remain hidd€here is a need for raising awareness
amongst marine data generators of the benefits to utilising data repositories for
safeguarding, adding value and maximising the potential of their knowjedge

Endusers needs must be considered to establish if the presbservation infrastructure is
fit-for-purpose

Marine Governance and Management

For the purposes of this report and given the focus of the work ofX@& UMBU®arine governance
and management Competence HNde, the following section focuses on two mairreas
implementation of the Marine Strategy Framework Directive (M3#idYhe Marine Spatial Planning
Directive (MSPP

5.3.2.1 Marine Strategy Framework Directivd[SFD) implementation

There is a lack of data, in p@aular, inrelation tothe following areas:

1

1
1
1
1

Biodiversity Assessments

Parameters describing the characteristics of the size spectrum of the benthic community
Norrindigenous species

Descriptor 10 Marine litter

Descriptor 11 Underwater noisenergy
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The STAGES project worksHapas identified as beig relevant in the context of thi€ompetence
Node. Subsequent analyses of the workshop report identified the following challenges for
implementation of MSFD specific to data needs:

1 Lack of longerm data serie®n biodiversity;

1 Lack of data concerning eshore biodiversity (what data is available is limited to coastal
waters and is disparatg)

1 Need for integrative methods enablingalorisation of incomplete and heterogeneous
monitoring data(biodiversity);

New indicators based on genomic déaodiversity);
Technological developments antiniaturisationof sensors to increase data collectjon
Need for new devices for monitoring and mimission of data frorthe deep-sea;

Develop marine ecotoxicology data imding for emerging contaminants;

= =4 4 -4 -2

Need for dataon source of energy and noise perturbation aaldo on baseline ambient
noise;

1 Lack of coherence of data on marine litter, particularly in-shibre areas¢need for
opportunistic monitoring;

1 Lack of data on some stocks of commetgiakploited fish and sHlfish;
1 Data on bycatch not available or limited;
1 Lack of data on hydrographical conditions.

5.3.2.2 Maritime Spatial Planning Directive (ME) implementation

The development and implementation bfaritime Spatial PlannindSB requires the availhility of,

and access to, sounéhformation on the marine environment, and on current apdssible future
maritime humanactivities. MSP planners need information on their chosen area and its surroundings
in order to assess its current state and trends, but also to sssgmtential conflicts and the
cumulative environmental impacts of human activities, following an ecosystem based appfb&ch.
availability of high quality, interoperable spatial data has bessognisedas a key requiremerfor
successful MSPHowever, panners rarely require data as such, but the information contained in the
data, implying a significantdifference between raw data and processed data. Physical,
environmental, economic, social, cultural and also political parameters are likely to conyaaptn

26

http://www.stagesproject.eu/images/STAGES/Monitoring workshop/STAGES Monitoring%20Worksh
opReport v4 13.01.2015.pdf
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not always provide the necessary information for MSP.

On the basis of the numerous MSP projects (e.g. BaltSé4PRartiSEApatd and the Member
States Expert Group on MSP its@IfkK S NB OSy i aO02 LAy 3 LI LISNJ 4¢ SOKY A Ol
knowledge gaps tamplement MSP% highlighteda number of common issues regarding data and
the implementation of the MSP DirectivBomeof the following @e genericissues related to data
accessaind have beeexplainedearlier in this report:

1

Awareness and suitability of existm data resourcesNumerousnational and transnational
data sources and providers exist that could provide important input to MIS%eT however,

are often widely dispersed, not always known to planners, and not always suited to the
specific needs of MSP.

Lack of data:! & 2dzif AYSR SIFINIASNE YIyeé AYLRNILFYDG
observation and monitoring systemarticulaly in offshore regions and regions where fewer
human activities take place. There is also a lack of smmiaomic data and information.

Data quality: Whilst data may be availabjahey may not be of sufficiengudity for
planning purposesand therefore cannot be used.

Data availability and ownership:In many cases data sets exisit remain unavailable to the
public for reasons discussed earli€hese situations may impair the validity and accuracy of
the plan or result in extra costs if data have todedlected again.

Importance of metadata Information about the data is often incomplete or non
exigent, which limits the possble use of the data and its interoperability.

Rekvance of data (relatedto the qudlity of data): Much of the existing dathas been

collected and analysedwith individua marine applications in mind, but not necessarily
with a view to combiningdifferent data for an MSP process Therefore, the available
data, its qudity and its analysisneed to be assessedfor its relevanceto the M

processunder consideration.

Scope: Dependng on the origin of the collection programme, data collections may be
defined within political or administrative borders instead of ecosysem borders, thus
limiting the applicabilityof an ecosysem-based approach. Shce environmental processes
and human activities extend beyond national borders, this should be taken into account
when considering the scope of data collection

T hitp://www.baltseaplan.eu/

28 http://www.partiseapate.eu/

# pssistance Mechanism for the implementation of maritime spatial flayird ¢ SOKYy A OF f { G dzReéY WO Gl f dzt GAzZY
A Y LX S Y S ySopim PapeClient: European Commission Director&eneral for Maritime Affairs and Fisheries Service Contract
EASME/EMFF/2014/1.3.1.7/S12.7215@ll MARE/2014/23 s.Pro &dgys
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1 Interoperability: Data and information must be exchangeable between different acabrs
the local, regional, national and supranational level. The ability to analyse-lmoodsr
activities and impacts, while reducing data duplication, relies on the possibility to exchange
and use certain data of the neighbouring countries or regionahmisgtions. Interoperability
in relation to monitoring programme®r MSFD must be ensured. Close collaboration with
MSFD data collection increases cefectiveness of monitoring and data collection.

5.3.3 Fisheries

Some of the issues in relation to fisheriwbere there is a need for better access to data are the
following:

1 Need for seabed mapping to improve the knowledge of where to fish for which species.
There is a need for stakeholder feedback to support the design of data collesttaming

1 There is a eed for improved stock assessment methpds

i Data on invasive speciesuld helpestablish their potential as new commercial fisheries
9 Identification (need for data) of undattilised fish resourcegs mesopelagic species
A

Difficulty in obtaining commerciaisheries data due togrsonal data protection concerns i.e.
identifying individual vessels from VMS data

A Commercidly sensitive data i.e. Fisheries logbook catch information
5.3.4 Aquaculture

Some of the gaps and challenges identified in the aquaculture nbdeenmproved access to data is
required are the following:

1 Spatial planningneed to adapt existing and develop new management tools and measures
used for environmental monitoring and optimal siting of aquaculture farinmguding a need
for hydrographicdata and geological data to understand the structure and quality of the
seabed for installation purposgs

Chemical data to ensure suitable quality and pH of the water column for fish production

Historical and realime meteorological data to predict wavesid currents for optimal design
and siting of sea cages

9 Evaluate the assimilative capabilities per volume and area of sea floor of coastal ecosystems
and the critical loading rates of biogenic wastes for main water types

1 Establish integrative managementools which consider assimilation capabilities,
hydrodynamic energy and presence of sensitive habitats as a tool for siting, spatial planning
and ecosystem based management of aquacutture

1 Understand the fate and cumulative effects of persistent agenedug aquaculture and
minimisingtheir impact on the environment

1 Provide and make available unbiased information on the interaction of aquaculture and the
environment
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1 There is a lack of consistent and-tgpdate data on mariculture sites. This is reqdirfor
maritime spatial planning, particularly by cross border maritime spatial planners

5.3.5 Marine Biological Resources

The following issues were identified where improved data collectiobetter access to data were
required:

1 There is a need for data for tgmating maximum sustainable yielgspecies distribution and
abundance

Combined platforms for observation and biodiversity assessmerna genomic sensoys

Lack of data for marine organisms in general compared to medical and agronomic sector
although tis is increasing currently

1 There is often a lack of geographical location data (GPS coordinates) for sequence data
(barcoding data)

1 There is a significant lack of data on benthic communities making generation of seabed
habitat maps difficult

1 There is aeed for environmental data to be linked with genetic data to facilitate traceability
of genetic resources under the Nagoya Protocol.

5.3.6 Marine Environment and Futures

ThisNode A RSY G AFASR WOKIffSy3aSaQ a o0SAy3 IMéABAGAS
environment. These were listed as:

1 Marine litter;
T Deepsea mining (see 3.1.6)
T Ocean acidification

Relevant to these areas, the following knowledge gaps were identified to which improved access to
monitoring and observation data/knowledge could cdbtite:

1 Information on the state of the environment through advanced observing systems

1 Assessments of risks, impacts and vulnerabilities, through regional and decadal analysis and
prediction

Enhanced environmental information services for users

There isa need for more synoptic data of climate relevant variables with sufficient temporal
and spatialresolution. These data are required e.g. for data assimilation exercises in climate
modelling and reliable predictions as a basis for governmental regulatads political
decision making

1 There is a lack of reliable data on concentrations of microplastics and the composition of
polymers within the marine environment
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1 Currently available data on microplastichié&erogeneousn quality and resolution.
5.3.7 Marine Fhysical Resources
Within this node two distinct sectors were explored

1 Marine and offshore renewable energy sector

1 Deepsea mining sector

Relevant to both sectorshe need for improved sharing of monitoring and observation knowledge
was highlighted. Theommercial and competitive nature of industimas historicallynot suppored

the sharing of knowledge and datthus research in this area is fragmented and the potential of
research activities to contribute to growth in the sectors is reduced.

Data onsubmarine pipelines are not easily available dod not accurate. This information has
potential for many users, particularly in relation to marine spatial planning. This data however is
usually the property of a commercial party and is not easy to obtairdifssemination via a public
portal.

There is a need for marine monitoring and observation data to contribute to destimct sector as
follows:

5.3.7.1 Marine Renewable Energy

1 Understanding marine renewable energy pressures on the oogancluding regional
baseline

1 Development of models for environmental impacts of marine renewable energy
technologies

Quantifying the resource characteristics in leased sites within an appropriate timgscale
Develop sstandardisednethod for ocean energy sitharacterisatiorand project planning

Installation and protection of cables for offshore wifedms requires data on underwater
topography and seabed soil type as well as predictions on how these will change with time

5.3.7.2 Deep Sea Mining
1 Lack of knowledge regarding wherealis of depositge.g. oil, gas, aggregates)
T Investigation of environmental impactsbaseline data is necessary

1 Data/outputs from ongoing exploration efforts should feed into better maps of-lsth
ecosystems

1 There isan urgent need for environmentalaiseline data to be shared in order to establish
regional environmental management plans

1 Monitoring results of first extraction projects should be widely shared.
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Maritime Transport and Logistics

e transport and logistics is heavily reliant on adaiguand accurate data. The followimgere

identified as issues in relation to data availability

1
1
1
1

1
5.3.9

More hydrographic data provided by private operators will supplement the work of national
hydrographic offices and would positively benefit safety of navigatio

Access to reliable data for rapid response to hazard mitigation (e.g. oil;spills)
AIS data are not freely availeb

Safety of navigatioin Arctic areas

Need for more data on human activities in and around ports and harbours

Maritime Tourism

The folowing issues were identified in relation to a need for improved access to data:

1
1

= =4 4 -

The need to ensure high quality coastal and recreational bathing water quality

Affordable and reliable realme water quality measuremergamplingtools with sufficient
temporal and spatial concentrations

Reliable water quality models of catchments and the rezore zone
Real time public information toagls
Tracking and quantification of microbial sources

Lack of information on marine areas for ewwrists (e.g. divershighlighting interesting
coastal or underwater features

Protection against coastal erosion requires assimilation of data on historical meteorological
events that contributed to significant erosion. Such data includes water current and wind
flows, water tenperature and the bathymetry of coastal areas

Underwater features, such as aggvlogical remains
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Having identified some of the main issues and needs in relation to marine data in support of Blue
Growth,the following section will consider some of the resources currently available which may have
potential to address some of the needs outlined above.

6.1 Sceeningof Public Portalgo Identify Relevant Marine Data Reswoces

The compilation o&ninitial listof repositories with potentially relevamharinedata and information
wascarried outin two steps.

1. First, Rrtner 16 carried outnitial desktop researcho identify the mainPanrEurgean and
regional (seabasin) repositoriesand to develop an initialidt of marinedata repositories
from a seleted number of EU Member States as an exafiple

2. Secondlyto validate and supplement the list of repositories, Partner 16 soligitpdt from
COLUMBUSartners via an email survey in which they were also askedprtvide
information regarding the use of repositories within their respective communities via a
guestionnaire Theresultingoverview of data repositories can be found inn&x1.

The breadth and complexity of the marine monitoring and observationds@pe and the scope of
the COLUMBUSompetence Nodeis such that a detailednalysisof all potentially relevant portals
and repositories would not be possible within the tirseale of tlis task For this reasonthis report
provides amore indepth analyse of a limited number of overarching portals and information
systems inChapter6. These portals and data systems were chosenafenore in-depth screening
based on a range of criteria as followaultidisciplinaryin thematic coverage, broad geographic
scope, free access to data, quality controlled and clear metadata. At least one tpogetingeach

of the COLUMBUE&nd-user groups (science, policy, industry and society) was chosen.

The selected marine data systems and plsrae:

1 The seven thematicata portals of the European Marine Observation and Data Network
(EMODnet} www.emodnet.eu

1 COPERNICUS Marine and Environmental Monitoring Service (CMEMS)
http://marine.copernicus.eu

SeaDataNet http://www.seadatanet.org

Data Portal of the Intergovernmental Council for the Exploration of the 3€&¥ -
http://ecosystemdata.ices.dk

PANGAER®- https://www.pangaea.de

European Atlas of the Seattp://ec.europa.eu/maritimeaffairs/atlas/matime_atlas/

%1t was not possible within the timeframe of this task to develop an exhaustive list of all relevant marine data systeesoarzes in all
EU Member States. However, gain a better understanding of how difficult it would be obtain informatidroat repositories at Member
State level, annitial list of data repositories was compiled for a selection of countrigth inputs from contacts in these countries
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Since each of the portals are themselves mrentory of data, metadata andproducts, this report
focuses on establishing the potential of the relevant repositories to address theusgrdneeds
identified in D3.1'Report on knowledge gapnd needs in different focus are@snd also on data
needs or challenges highlighted in the respec@@LUMBUGompetence Nde profiles but without
excluding other options to transfer knowledge in supportBifie Growth This was carried out ia
step-wise process.

1. High level screening of the repositories to obtain an overview of the content. This
information was gathered from examining the portals, reading annual reports and relevant
papers and recorded in a summary table. (Template 1 Aghex

2. Mapping d the data and information in the portal against tli®mpetenceNode gaps and
bottlenecks. This was carried out by reviewing the information obtained in Step 1 against
specific gaps/bottlenecks listed 8ection 5.3and recorded in a summary table (Templa,
Annex2)

3. Identification of valuable data layeend data-productswith potential for application and/or
transfer within the COLUMBUS dhitoring and Observation Competence HNde. This
information was obtained, where paossible by interviews with portadrdinators according
to the questionnaire in Annex.

Because of its multidisciplinary natuamd the fact that some of the thematic EMODnet portals are
overarching portals providing access to underlying poyttidle greatest focus was on EMODraet
outlined below.

6.2 The European Marine Observation afthta Network (EMODnet)

The primary focus in terms of the identification of interesting opportunities for knowledge transfer
from European data repositories and portals is on EMODnet as the key European ®laseation
and Data network for the following reasans

i Overarching As an aggregator of marine data, EMODnet makes available data and
information which is held at national or regional level in many different repositpries

9 Multidisciplinary: EMODnet is ugue in providing access to marine observation data from a
broad range of thematic areas

1 Maturity level: The enduser base for EMODnet is not yet fully established. This allows
COLUMBUS to add greater value by screefimgunderutilised data and inform&on in
EMODnet with potential for transfer to endsers.

The European Marine Observation and Data Network (EMODnet) is a long term initiative launched by
the European Commission's Director&eneral for Maritime and Fisheries (DG MARE) and a key
implemertation mechanism of its Marine Knowledge 2020 strategy. EMODnet is a network of
approximatelyl60 organisations working together to observe the sea, process the data according

to international standards and make that information freely available as inteeypble data layers

and data productsEMODnet provides access to European marine data across seven thematic areas

1 Bathymetry
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Geology
Seabed habitats
Chemistry
Biology

Physics

Human activities.

= =4 4 a4 - -

For each of these themes, EMODnet has created a gatép@yal) to a range of data archives
managed by local, national, regional and international organisations. Through these gateways, users
have access tstandardisedobservations, data quality indicators and processed data products,
digital terrain modelsor sedimentmaps EMODnet builds on work already done.

EMODnet is developing through a stefise approach and is currently moving into its third and final
development phase towards the development of muégolution sea basin map by 2020. EMODnet
is alsoworking towards encouraging other marine knowledge providers to share their data, including
those from research, public monitoring bodies and the private sector, in order to create a common
platform for access to marine data. The Marine Knowledge 2020mmapdecognisedthe need to
streamline the data ingestion process To this enda tender has recently been launched by EASME
(ExecutiveAgencyfor Smalland Medium-sized Enterprises)to provide anew process for data
ingestion or capturavhichshallprovide a service for those public and private entities, who wish to
share their data but have not yet been able to do.sbhe service will support these organisations in
depositingtheir data for safekeepingand subsequentdissemination in a suitable repositosych as
EMODnet.

User requirements are a key priority for EMODnet development. In order to fully address these, a
series ofsea basin checkpointhave been initiated. These mechanisau® checkinghow fit for
purposethe present observatiorsystemat the sea basin levels, and whether it meets the needs of
public or private userdn doingso, the checkpoints will identifgatagaps and duplications The first
checkpointswere established in théediterranean and North Seain 2013 and subsequentlysea

basin checkpoints for tharctic, Baltic, Atlantic and Black Seavere establishedh late 2015

The multidisciplinary nature of data made available via EMODnet is a unique feature of EMODnet.
The central portal is developing a query tadghich willallow the user tosearch within a specified
geographical area of interest argimultaneously access data laydrem the different EMODnet
thematic portalse.g. combining biological data layers with seabed habitat maps.

Because othe multidisciplinary nature of EMODnetthe following section considers each i$
thematic portals separately. A general overview of each portal is provided along with a summary of
data and information in the portal with the potential to address the dapstlenecks identifiedin

the COLUMBUGompetence Nodes

¥ EMODnet coastal mapping portal was launched at the end of December 2015, for this iehas not been included in the current
analyses.
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6.2.1 EMODnet Biologyortal

TheEMODnet Biologfortal provides open access to datm the temporal and spatial distribution

of marine species and marine species trailom several species groups in all European seas
EMODnet Biologis built on two main information system$heWorld Register of Marine Speciés
(WoRMS) as the taxonomic backbone and the European component of the Ocean Biogeographic
Information Systerit (OBIS) to integrate anstandardisethe marine biodiversity obsertian data.
EMODnet biology makesvailable raw observation data, metadata and data products of surveys in
the water column and on the sea bed from phytoplankton, zooplankton, angiospenatsoalgae
benthos, birds, mammals, reptiles and fish occurringunopean marine waters. #iso provideslata
products indicating trends in abundance of selected species, including a range of indicator species.
EMODnet Biology has resulted in a wealth of publicly available biodiversity data. There now exists a
mature Eiropean biodiversity network connecting 159 institutes sharing biodiversity data using
common standards and data formats and making available 673 data collections. Despéefforts

there remainsignificant gaps in data availabilififo address tis, BMODnet Biology actively promote

an openaccess culture. They provide support to data holders wishing to share their data and provide
them with aDigital Object Identifier (DQIYheteam have also made significant efforts to digitalise
archival data collgmns.

Table2 EMODnet Biology Overview

EMODnet Biology

Full Name and website European Marine Observation and Data Network Biology Portal

http://www.emodnet-biology.eu/

Description The EMODnet biology data portal provides free access to data on tem
and spatial distribution of marine species and species traits from
European regional seas. EMODnet Biology is built uponvibrel Register of
Marine Species * and the European Ocean Biogeographic Information

System.

Types of data Biological data from surveys in the water column and on the sea be
species of phytoplankton, zooplankton, angiesps, macrealgae, benthos
birds, mammals, reptiles and fish occurring in European mawagers
includingspecies attributes, sampling methods and biological indicators

Types of products Biological data products, indicating the temporal and spatial deerin

¥ The aim of a World Register of Marine Species (WoRMS) is to provide an authoritative and comprehensive list of names of marin
organisms, including information on synonynhttp://www.marinespecies.org/

*The European Ocean Biogeographic Information Syst&uarOBIS; is an online marine biogeographic database compiling data on all
living marine creaturesttp://www.eu robis.org/
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abundance of marine life. Decadal patterns in species distribution

abundance
Services Search, selection, mapping and download
Geographic Scope All European Seas
Timeline EMODnet Biology was initiated in EMODnet Phase | €20Q28). During th

current Phase Il (2013016) EMODnet Biology is moving towards a f
operational service.

Operational Structure The EMODnet biology portal is developed and maintained by a consortium |
government agencies and research institutes with national antérnational
expertise in marine biological data monitoring and data management. It is led
coordinated by Flanders Marine Institute (VLIZhttp://www.emodnet-
biology.eu/partners

Contacts http://www.emodnet-biology.eu/contactinfo@emodnet.eu

6.2.1.1 EMODnet Biology, Users and applications

The main user group for EMODnet Biology to date has been the sdetifimunity Its relevance

for supporting legislative frameworks is being developadoutlined in the EMODnet Biology annual
NBLZ2NIXZ 2SS ARSYyGATe YR F20dza 2y o0A2ft23A0Ff F
methods and biological indicatote support the variety of legislations, and create biological data
products, indicating the temporal and spatial trends in abundance of marine life to support
SYGANRYYSyGlrt tS3aratlrdirzya AyOf dzR BpedficallylsaU-al NAy S
wide assessment afpecies and communities identified as indicators for descriptors 1, 2, 3, 4 and 6

of the Marine Strategy Framework Directive was perform&sl.aresult, it is now possible to search

the EMODnet Biology Data Portal for the relevant $pec | YR 203 SNIJI| pedied y &  dza A
AYLERZNIF YOS G2 BMOOAeSHIobghasals idé/épd @grational Oceanographic

t NERdzOGa FTYyR {SNBAOSa Ay GKS FT2N¥Y 27F 1 22L)X |yl
Overviews which describe theends in pressures and state of regional ecosystems.
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Figure3. EMODnet Biology data product showing decadal gridded Cod (Gadus morhua) abundance
illustrating the dramatic decline in the cod stock in the North Se#://www.emodnet-
biology.eu/dataproducts?album=4551&pic=102229

6.2.1.2 EMODnet Biology: Opportunities foknowledge Transfer

There isanopportunity to promote further the products being deloped by EMODnet biology in the
context of MSFLbut also in a wider context. EMODnet Biology produce over 60 data products
indicating the abundace of different marine species.nmfongst these productssome provide
evidenceof the negativeeffects of humaractivities on the marine environmentor example These

and their potential application need to be promoted to potential users.

The implementation of the Nagoya Protocol on access to genetic resources and benefit EhB&)g

will bring with it new reponsibilities for users of genetibesources In particular users €.g.
scientists, researchers) will need to be able to demonstrate that any genetic resource they are using
in the EUhas been accessed andoising used in accordance with the natiodd Smeasures in place

in the country from which the sample originated. This implies a rfeedraceability on all genetic
resources.The MicroB3 projectieveloped thet12B3reporting standar@Ten Hopperet al., 2015)
which describes minimahandatory and ecommended contextual datthat should accompany a
marine microbial sample. EMODnet partners contributed to the development of this standard.
Opportunities exist to extrapolate these minimal contextual data which should be collected with all
biological samles, regardless of the purpose for which they were taken (basic or applied research).
This is an interesting and timely opportunityarticularly in light of discussions at the UN General
Assembly regarding a new implementing agreement to the UNCLOShdomprotection and
conservation of biological diversity from areas beyond national jurisdicibiese discussions are
considering a package of issuame of which is access and bensfiaring of marine genetic
resources There is an opportunity to influee these discussions to support the freedom of marine
scientific research and the development of tools suchtlasse described would provide useful
concrete means of supporting traceability of marine genetic resources without contributing a heavy
administative burden on scientists.
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Table 3 A nonexhaustive list of EMODnet Biology data and products relevanE@.UMBUS
Competence Nodesd relevant gaps or challenges identified@ction5.3

COLUMBUSompetence Nodes

Details of inbrmation in EMODnet Biology portal with potential to

address gaps and challenges identified in 3.1

COLUMBUS Marine Governance Data on invasive species
Competence and Management
Node

MSFD implementation as outlined below

Fisheries

Benthic survey data

Aquaculture

Biodiversity data relevant to siting of cages to ensure no damage to si
and biodiversity

Marine biological

Information on species distribution and abundance, includ

resources microorganisms.

(biotechnology) EMODnet biology have beénvolved in the development of standards to t
applied to oceanographic biodiversity sampling which could sup
traceability of genetic resources under the Nagoya Protocol

Marine Data products (time series) can contribute tosdabing trends in pressure

Environment and  and state of regional ecosystems

Futures

Marine Physical
Resources

Data for development of baseline environmental impact assessments
both deepsea mining and marine renewable energy activities.

Maritime transport
and logistics

N/A

Maritime Tourism

Identification of species distribution for recreational fisheries and ecotour

Marine Strategy 1,2.3, 4
Framework

Directive

Descriptor

¢KS RIFEGEF LRNLIFE tf26a GKS dzaSN,
conservation purpses (IUCN, CITES), whether they are introducec
invasive, of fishery or aquaculture interest (FAO), harmful, or used a
ecological indicator (MSFD).

Data can bevisualisedn map format and administrative boundary layers c
be added including; exdive economic zones (EEZ), ICESreggions and
IHO Sea Areas

Marine Spatial
Planning
Directive

Portal contains data relevant to Article 8'@)

- Aquaculture areag-ishery areas

%2.1n doing so and in accordance with Article 2(3), Member States shall take into consideration relevant interactionsies$ actiitses.

2 AGK2dzi LINB2dzRA OS 2

aSYoSNI { Gl dSaqQ 02 YLSdudeyaquidiltire adgagishingiafess,

installations and infrastructures for the exploration, exploitation and extraction of oil, of gas and other energy resofime®rals and
aggregates, and for the production of energy from renewable souroasfime transport routes and traffic flowsnilitary training areas,
nature and species conservation sites and protected ameas material extraction areascientific researchsubmarine cable and pipeline

routes,tourism, underwater cultural heritage.
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6.2.2 EMODnet Chemistriportal

EMODnet Chemistry the largest thematic consortia of the EMODnet network with 46 institutes
working together to collectstandardiseand make available information and products for groups of
chemical variables covering all European-Basins.EMODnet Chemistry provides access to marine
chemistry data ets and data products related to eutrophication and marine contaminants, based
upon inputs gathered and collated from national monitoring efforts and research activities in all
European coastal stateBata harvesting and products generation arganisedat regional level and

the majority of the datds availableviaopenaccess.

Table4 EMODnet Chemistry Overview

EMODnet Chemistry

Full Name European Marine Observation and Data Network Chemistry Portal

Description The portal vill give access to marine chemistry data sets and data products speci
implemented to support the Marine Strategy Framework Directive for the five EMODnet re
(Baltic Sea, North Sea area, Atlantic Sea area, Black Sea and Mediterranean Seajjlwigc
made available following INSPIRE and OGC standards.

Types of data EMODnet Chemistry provides data on the following;

pesticides & biocides
antifoulants
heavy metals
hydrocarbons
radionuclides
fertilisers

acidity

dissolved gasses
plastics
Chlorophyll
Slicates

organic matter.

= =4 -8 -4 _a_a_48_-4a_-4_-49_-49_-2

Types of data Spatial data products made available as integrated maps for easy viewing of geoc
products distribution of specific parameters.

Time series dataisualisedas dynamic plots which can loestomisedn order to display vertica
profiles of chemical properties in timer depthrranges selected by the user.

Spatial interpolated data products are provided H3year running averageto allow rapid
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visualisatiorof temporal trends;

Services Search functions tcsearch for,visualiseand download data sets and dapeioducts. Quick
WASIENOK FT2NJ OKSYAOIta o0& NBIA2YQ TFdzy Ol A
visualisatiorof all data points for that region on a map.

Geographic All Europea Seas
Scope

Timeline EMODnet Chemistry was initiated in EMODnet Phase | €2009). During ie current phase
EMODnet Chemistry is moving towards a fully operational service.

Operational The EMOMet Chemistry portal is developed and maintained byhetwork of 46 Europeal

Structure institutes from 29 coastal countries, comprising 32 partners and l4centractors. Partners
include National Oceanographic Data Centers (NODRsg)itoring agenciegesponsible for
national monitoring programs for nutrients and zexdous substances and research institu
acquiring data on nutrients and contaminants in the marine environment. EMODnet Cheisi
coordinatedby OGS (Instituto Nazionale di Oceanografia e di Geofisica Sperimentale), Div
Oceanography

http://www.emodnet-chemistry.eu/partners.html

6.2.2.1 EMODnet Chemistrg Users and applications

EMODnetcK SYA &G NB Qa YI Ay 2 of@-Pubposk deda fok BISFD Bnpldridd@agoh RS T A
This is beingachieved by maintaining a regular and open dialogue with MSFD actors such as the
RegionalSa Gonventions and by optimising EMODn@iemistry services and products for specific

MSFD indicators. A problem with advancing the dialogues between data repasitong and MSFD

actors has been trying to establish at what level within the relevant organisations the dialogue
should be taking place. Higavel dialogue is useful in the first instance and to maintain overview of

the process, however it has becomer@asingly necessary for dialogue to take place at the relevant
technical levels. For this to happen, there is a need to identifyagmgropriate actors at member

state level, in theRegionalSeaConventions and in the EMODnet community.
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Table5 A nonexhaustive listof EMODnet Chemistry data and productdevant to COLUMBUS
Competence Nodesd relevant gaps or challenges identifiecdirtiors.3

COLUMBUGompetence Nodes Details of information in EMODnet Chemistry portal withigntial to

address gaps and challenges identified in 3.1

COLUMBUS Marine Governance MSFDas outlinedbelow
CompetenceNode and Management
Fisheries Information on pollutants to assess status of fishing areas
Aquaculture Data on chemical contaminant® contribute to appropriate siting o

aquaculture farms.

Marine biological  Information on chemical contaminants relevant to culturing of biolog

resources resources
Marine Data parameters with relevance to climate chan@martial pressure of
Environmentand  oxygen and carbon dioxifland edrophication (chlorophyll)

Futures

Marine Physical N/A

Resources

Maritime transport /A
and logistics

Maritime Tourism  Information on contaminants in touristic marine areas

Marine Strategy _ 58,9 Data layers to support main actors in MSFD reporting specifically toward
Framework Diretive eutrophication, D8 concentration of contaminants and D9 contaminant
Descriptor seafood.

Marine Spatial Information relevant to Article 19

Planning Directive

% Article 10 Data use and sharing

1. Member States shall organise the use of the best available data, and decide how to organise the sharing of informati&aryrfeces
maritime spatial plans.

2. The data referred to in paragraph 1 may include, inter @jenvironmental, social and economic data collected in accordance with
Union legislation pertaining to the activities referred to in Articl¢l§marine physical data about marine waters.
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6.2.2.2 EMODnet Chemistrg Opportunities forknowledge Transfer

Data, maps and indices on chemical pollutants and nutrients in European seas and coastal areas
could be used more in the framework of the Marine Strategy Framework Directive or other marine
envirormental management and protection activitiel this context, COLUMBUSould consider

looking at one of the Regional Sea Conventions such as OSPAR and their assessment process by
focusing on a specific indicators or parameter to shed light on how differ@amtries in Europe are
handling their data collection, storage, assessment and reporting responsibilities with the aim of
streamlining andrganisinghese data flows more efficiently.

6.2.3 EMODnet BathymetryPortal

EMODnet Bathymetry paoat collects and prades access tbathymetric survey data and a derived
product, a harmonisedmedium resolutionbathymetry Digital TerraiModel (DTM)of all sea basins

in European waters. The DTM can be browsed and downloaded via the portal. The portal provides
access by dcovery and a shopping process to all the underlying and assembled bathymetric survey
data sets in a uniform way. These survey data sets originate from hydrographic and research
organisations in Europe and are used as input for generating the EMODnepi@@tt. Access to

the survey data sets is both open and restricttdDO2 NRAY 3 (G2 (GKSAgrRedil 26y
standards and common vocabularies have been adopted for data, data psodndt metadata
formats. The portal follows INSPIRE and OGC standfandsproviding discovery, viewing,
downloading and wider interoperability serviceBMODnet Bathymetry is moving towards high
resolution DTMs and some coastal areas are dliyeavailable at high resolutiobata gapsremain
however andnore data (bathymeic survey data) would improve the model and its use.

Figure4. EMODnet Bathymetry hlgh resolution DTM of Tyrrhenlan Sea near¢Stelly and South
Italy
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In the context of this report it igmportant to note that the EMODneBathymetry portal has been

built using the SeaDataNé(FP7) Common Data Index (CDI) infrastructure with its network of
distributed data centreswhich has been adopted and adapted to provide an integrated and
harmonised overview and access to the survajadsets that were gathered by the project. The CDI
metadata files describe bathymetric survey measurements, following the 1S018§119139

metadata standards, and are supported by SeaDataNet controlled vocabularies. The SeaDataNet
Sextant® catalogue serge has also been adapted as a discovery service for providing details about
O2YLRaAGS 5¢aQa GKIG FNB LINPOPARSR o0& a2mé& Rl Gl
SeaDataNet Il project (FRcontinued the work of SeaDataNet.

Table6 EMODnet Bathymetry Overview

EMODnet Bathymetry

Full Name and European Marine Observation and Data Network Bathymetry Portal

website http://www.emodnet-hydrography.eu/

Description EMODnet bthymetry portal provides access to data and data products
the topography of the seabed, as depth from the sea surface to the seaf

Types of data Provides access to bathymetric survey data sets (open and restricted)
sea basins in Europelsd makes available data layers on shipwrecks
underwater features.

Types of products Provides access to harmonised medium resolution bathymetry Digite
Terrain Model of all sea basins in Europe

Services Bathymetry offers discovery, viewing and ddeading services fo
individual and combined survey data layers and Diditatain Models as
well as information about the underlying data sets used to compile the C

Geographic Scope  All European sea basins

Timeline Building on the EMODnet Bathytng portal developed during Phase
(20092013), EMODnet Bathymetry is currently in thé® Phase of
development (2013 2016) and is enhancing and expanding existing sen

%" SeaDataNet, is the pafuropean infrastructure for ocean & maei data management sponsored within FP7 (grant agreement 283607,
1/10/2011-30/9/2015) connecting at present more than 100 national oceanographic data centres and marine data centres from 35
countries riparian to all European seas.

BSextant, catalogue sekvOS dza SR G2 LINROARS RSGFAf & Foz2dzi /2YLRaAGS 5¢a RIEGE &€
and used for the EMODnet DTM instead of bathymetry survey data sets. The location is given-bgrallaat in a map and descriptions
are given 6each Composite DTM with information for what, when, how, and who.
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to move, together with the six other EMODnet spbrtals, towards an
operationalservice with full coverage of all European $esins

Operational The EMODnet Bathymetry portal is developed and maintained L

Structure consortium of 2 European partners; these comprise members of
SeaDataNet consortium together with marine resdwa institutes, the
hydrographic survey community, and industry. EMODnet Bathymeti
coordinated by Marine Information Service MARIS, Netherlands.

Contacts Viahttp://www.emodnet-bathymetry.eu/

6.2.3.1 EMODrrt Bathymetry¢ Usesand applications

EM@Dnet Bathymetry is one of the mostcognisedof the EMODnet portals, with its DTM product
currently the best of its kindGEBC®, the world leadeiin the development of bathymetric survey
data setscurrently uses HODnetBathymetnQ & B dtsaglobaldigital bathymetry productMarine
service providers are using EMODnet bathymetry DTMs to support their commercial marine data
products and provide a full coverage surface to fill gégpand in commercial bathymetry da.
EMODneBathymetry also provides bathymetric data for the generation of modelled seabed habitat
maps.

Table7 A nonexhaustive list oEMODnet Bathymetry data and products relevantG@LUMBUS
Competence Nodesd relevant gapsr challenges identified iBectiorb.3

COLUMBUSompetence Nodes  Details of information in EMODnet Bathymetry Portal with potent

to address identified gaps and challenges

COLUMBUS Marine Governance See MSFD and MSP helo
Competence and Management
Node
Fisheries Seabed maps to contribute to improved knowledge of where to fish for

which species.

Aquaculture Provideshathymetric informationfor optimal siting of aquaculture farms.

Marine biological  Information on seabed topography forddtification of underwater features

resources relevant to sampling of microbes from extreme environments

Marine Provides @athymetricbackgroundayerfor numerous informative maps of
Environment and  marine environmental features.

Futures

9 http://www.gebco.net/
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Marine Physical Hydrographic data relevant to ocean energy sit@racterisatiorand
Resairces development of suitable mooring systems

Maritime transport  Navigational information
and logistics

Maritime Tourism  Provides a layer on underwater features and wrecks whieho&interest to
recreational divers and fishermen

Marine Strategy Framework Directive  |nformation relevant to D6, Seafloor integrity and D7 hydrograph
Descriptor (Annex 1) conditions

Marine Spatial Planning Directive Article 6e & Article 18

6.2.3.2 EMODnet Bathymetry: Opportunities for Transfer

EMODnet bathymetry DTM has numerous applicaiasa background layer for products developed
by marine service provider Discussions with service providers at Oceanology International 2016
identified an interes by some service providers in acdegsthe data layers on ship wrecks and
underwater features. These are of interest for the production afharts for local fishermen and
recreational diversin terms of transfer of data to EMODnet bathymetngore bathymetric survey
datasets are required.

6.2.4 EMODnet Human ActivitieBortal

EMODnet Human Activities is the most recent addition to the series of EMODnet thematic .dortals
aims to map the spatial extent and intensity of a wide array of marine and maritinngtiast in EU
waters andio become the main entry point for spatial data tireseactivities in Europe.

EMODnetHuman Activities does not collect new dabait assembles, harmonises and makes
available the wealth of data on human activities in Europe #legady exists but which is difficult

and laborious to access. The main advantage is that information on many and various human
activities in European waters is available at the same time, in the same place and in an interoperable
format. This significantlreduces the time taken for an operator to obtain the information they need.

The information provided through the portal is collated from a variety of sources, harmonised and
made interoperable. Data are free and free of any restrictions on use, to risexitieir use by a
multitude of stakeholders (policy makers, researchers, students, spatial planners, etc.). Besides

“0 Article 6 Minimal requirements for maritime spatial planning (€) organise the best use of available data in accordaAdicieith0
Article 10 Data use and sharing

1. Member States shall organise the use of the best available data, and decide how to organise the sharing of informat&aryrfeces
maritime spatial plans.

2. The data referred to in paragraph 1 may includeer alia:

(a)environmental, social and economic data collected in accordance with Union legislation pertaining to the activitied tefgrrticle
8; (b) marine physical data about marine waters.
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making available data for download, the portal also features an interactive map, through which users
can have a quick and uskrendly oveview of where activities are taking place

Table8 EMODnet Human Activities Overview

EMODnet Human Activities Overview

Full Name and European Marine Observation and Data Network, Human Activities P
website http://www.emodnet.eu/humanactivities
Description EMODnet Human Activitiemakes available information on the geographic

position, spatial extent and attributes of a wide array of marine and marit
human activities throughout Europe.

Types of data Aggregate exaction, Dredging, Fish catches, Hydrocarbon extraction, M
ports, Mariculture sites, Ocean energy facilities, Telecommunication cg
Protected areas, Waste disposal (solids, including dredge material, du
munitions, marine constructions), Wind rfas, Other forms of arex
management/designation, Status of bathing waters, Offshore Installat
Hydrocarborlicensesand bidding blocks.

Types of products Particular attention is given to providing, when possible, historical time seri
indicate thetemporal variation of activities such as fishing and port traffic. T
when data was provided together with attributes to indicate the intensity of e
activity will also be included.

Services The portal allows users to view, query and download datd metadata from
public and private sourcesfrom throughout Europe via a single entry porta
providing access to data that has been harmonised into interoperable for
including agreed standards, common baselines or reference conditions
assessmets of their accuracy and precision.

Geographic Scope All European Sea Basins

Timeline Human Activities is a relatively recent EMODnet activity, initiated in 2013
this phase of its development will run until 2016 at which point a new tender
bereleased.

Operational EMODnet Human Activities is a relatively small consortium of 8 partners &

Structure coordinated by COGEA, Itaiytp://www.cogeaspa.it/.

Contacts http://www.emodnet-humanactivities.eu/support.php#contact apititto@cogea.it.
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6.2.4.1 EMODnet Human Activities: Users and Applications

Unlike the other EMODnet portalsluman Actiities is crosutting in terms of thematic areas and

as such has potential applications for diverse stakeholders. With the implementation of the marine
spatial planning directive, planners are increasingly a key user graufhe/portal becomes fully
operation it will contribute to better informed, evideneleased decision making, and reduce the
indirect costs related to retrieving data currently scattered across multiple souke@sexample,
before the Human Atvities portal was operational, in order tobtain information on oil and gas
boreholes in Europe a user would have to survey at least 19 sources tthiinéhformation. This
process is extremely timeconsuming considering different languages, different units of
measurements, different projeains, different formats, etcHuman Ativities now provides this
information as a single harmonised layar addition toinformation on licenceand platforms.
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Figure 5. Screenshot from EMODnet Human Activities portal indicatictive bore holes for
hydrocarbon extraction and showing other available déasers in the legend.
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6.2.4.2 EMODnet Human Activities: Opportunities for Transfer

There are many opportunities for transfer both to and from the Human Activities portal. Layers with
high potential for application includesessel density traffic mapshat require AIS data and
information on offshore mariculture site’he former information igither difficult to obtain from
public source oavailablefrom other sourcedut at aprohibitive cost. In addition, a kgyrinciple of
EMODnet(Human Activities is not to pay for data ashis costwould eventually have to be
transferredon to users.The data on mariculture sites is required, in particular by spatial planners.
However, @ta on these sites is difficult to obtain, as it $ito be acquired ora countryby-country
basis but often countries do not havesmglenational sourcefor this information and as such it can

be very timeconsuming andhallengingto collate Previously iman acivities obtained data from
0KS Ct 1 piloddNEhichkdSvielbped a map based viewer making available data on shellfish
production sites. This site has not been maintained since the project eridex.Horizon 2020
project BlueBridg® may prove inteesting as a source of new data.

As a result of interaction ddiween Seacape and BordascaighMhara (BIMY?, at the COLUMBUS
partner meetingin March 2016 BIM provided dat2 y L NBf I Yy RQa diMedtiNtd Mudzani dzNB
Activities who were able to updattheir information.At Oceanology International 2016 there was
interest by several companies in obtaining d&tam human activities. One in particular wishes to
follow-up, as the portal deelops to obtain information for provision to ports and harbouns the
activities happening in and around ther@ommercial data on pipelines and cables is difficult to
access. Seascape along with tH@mpetenceNode partner VLIZ have been engaging with industry
actors to explore some of the issues around opegessdata sharing by industry. This will be
continued throughout theCOLUMBUS§roject. The human activities layer on cultural heritage is of
interest for maritime tourism.lt may be interesting to explore the data made available via the
SplashCd$ project onsubmergedarchaeologyor inclusion in this portal.

“ http://www.euroshell-net.eu/Project/Approach

“2The horizon2020 project BlueBridge whichBisieBRIDGE Building Research environments fostering innovation, decision making,
governance and educatioris a European project aimed at providimpdvative data services to scientists, researchers and data managers
to address key challenges related to sustainable growth in the marine and maritime satfmv/évww.bluebridge-vres.eu/abou-

bluebridge
“Bord lascaigh Mhara is the coordinator of the COLUMBUS prajeut,bim.ie

“ SPLASHCOS, a research network @mIB) funded by the European Union's COST scheme (Cooperation in Science and Technology) to
coordinate and promote research on the underwater landscapes and archaeology of the continental shelf drowned by thé ssa #ve
the end of the Last Glacial.
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Table9 A nonexhaustive list of EMODnet Human Activities data and products relevant to COLUMBUS
Competence Nodes and relevant gaps or challenges identified in Section 5.3

COLUMBBCompetence Nodes Details of relevant data, metdata, information, datgproducts orportal

services with potential to address identified gaps and challenges

COLUMBUS Marine Governance See MSFD and MSP below
Competence and Management
Node

Fisheries Fisheries zones and catches by FAO statistical area, mariculture data on finf
production site

Aquaculture Information on renewable energy installations, cultural heritage sites, major
ports, aggregate extraction, telecommunication cables, wasteodiah wind
farms and off shore installations relevant for optimal siting of aquaculture cac

Information on mariculture sites

Marine biological N/A

resources

Marine Developing information on temporal variation and intensitdices of a series of
Environment and geographically defined human activities

Futures

Marine Physical Information on existing and previous installations to contribute to site
Resources characterisatiorand project planning

Maritimg t_ransport Information for pat authorities on relevant activities happening in and around
and logistics ports

Maritime Tourism Data layers on bathing water quality
Data layer on cultural heritage

Marine  Strategy = Framework

e Specifically D11 Introduction of energyhowever provides information on th
Directive

spatial extent of human activities which are relevant to all descriptors.
Descriptor (Annex 1)

Marine Spatial Planning Directive  yyman Activities portal uniquely makes available information on a rang

marine and maritime human activitiethroughout all European sedaasins.
Previously this information tended to be availalde a per country, regional o
sectorby-sector basis.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No 652690. This output reflects the views only of the author(s), and the European Union
cannot be held responsible for any use which may be made of the information contained therein.

48



COLUMBUSdbverable NumberD4.2

ECOLUMBUS

/5 KNOWLEDGE TRANSFER FOR BLUE GROWTH

6.2.5 EMODnet Geologfortal

EMODnet Geology portal providdsarmoniseddata on seabed substrate and bedrock geology
including information on coastabehaviour aggregate deposits and geological events such as
earthquakes, landslides and volcano&ODnet Geology encompasses 36 organisations from 30
countriesand consists of the geological survey organisations affatie maritime countries of the
European UnionThis partnershignsures that data from all of the European regional seas (including
the entire Baltic, Greater North Sea, Celtic Seas, Bay of Biscay and the Iberian Coast, Macaronesia
and the Adriatic Seare provided to the projecfTheinclusion oforganisationsrom Iceland Norway

and Russiagxpand information access téhe North AtlanticOceanandto the marginsof the Arctic
(BarentsSeaand White Sea) EMODnet geology is built on information printareld by the project
partners, but connects to other owners of information using Web Map Services (&l 8) doing

so ensures that information that is held elsewhere is daplicated

A characteristic of EMODnR&eology is that the main focus is omrimonised interpreted map
information rather than the underlying data. However, the web delivery system is designed to be
able to access dateataloguesof information held by each partner organisation and therefore more
detailed information (maps and dataan potentially be accessed @ational level.

EMODnet Geologprovides some mukiesolution maps, but to ensure a harmonised, continuous
map with no gaps, they also provide a broad scale map at lower resalution

Table10 EMODnetGeology Overview

EMODnet Geology
Full Name and website European Marine Observation and Data Network, Geology Por
Description EMODnet Geology portal providdsrmoniseddata on seabed
substrate and bedrock geology, including information on coa
behaviour.
Types of data 1 Seabed substrate
 Sediment accumulation rate
1 Seafloor (bedrock) lithology
1 Seafloor (bedrock) stratigraphy
I Coastal behaviour
1 Mineral occurrences (e.g. oil and gas, aggregates, me

minerals)

1 Geological events and probabilitieg.g. earthquakes
submarine landslides, volcanic centres)

Types of products Harmonised, interpreted map information assembling the ab
data.
Services Search, download andsualisatiorservices
T This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Geographic Scope All European regional sea basins I{iding the entire Baltic
Greater North Sea, Celtic Seas, Bay of Biscay and the Iberian
Macaronesia and the Adriatic Sea) and extending to the N
Atlantic Ocean and the Arctic margins (Barents and White Sea

Timeline The current EMODnNéBeologyProject started in October 2013 ar
will run for 3 years, ending in October 2016 at which point
tender will be reissued.

Operational Structure EMODnet Geology encompasses 36 organisations from
countries and consists of the geological survey ogmions of all
of the maritime countries of the European Union.

Contacts http://www.emodnet-geology.eu/emodnet/srv/eng/contact

6.2.5.1 EMODnet Geology: Users and Applications

EMODnet Geologproducts are of interest to a range of users in government, commercial sectors
and research organisation®©ne example ofipplicationwas whereEMODnet Geology provided
seabedsubstrate data to plannerfor the development of the regional plan for the tter and sea
area of theGulf of FinlandInformation on coastal change is obviously of considerable interest to
coastalmanagers particular in vulnerable coastal areddommercial operators have expressed an
interest in the mineral data available via EM@DGeology.

Figure6. BEMODnetGeology map showing coastal change
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