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EXECUTIVE SUMMARY 

The overarching objective of the COLUMBUS project is to transfer unexploited knowledge, generated 
by EU funded marine science and technology research, to users resulting in measurable value 
creation; specifically through contributing to the growth of the marine and maritime economy 
and/or the implementation of the Marine Strategy Framework Directive (MSFD). 

Marine knowledge is generated, to a large extent, through monitoring and observation of our seas 
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 and impact 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 repositories provide users with access to data, metadata and derived data-
products. In addition, these data and information systems are also important users of knowledge 
outputs from research projects. As such, they play a crucial role 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 repositories at regional and European level including; EMODnet, COPERNICUS 
Marine Environment and Monitoring Service (CMEMS), SeaDataNet, PANGAEA and the European 
Atlas of the Sea.  

Numerous research projects have contributed to the architecture and data content, products and 
services of these data portals and repositories. These are very valuable initiatives and are collating 
and making available data and/or products for users. Whilst this is a very important step in the open 
innovation value chain, it is the uptake and application of these resources that will demonstrate real 
value creation.  

This report represents the first time that a number of the key European  marine observations data 
and information sharing platforms have been screened and the applicability of their resources 
considered; in the context of Blue Growth,  the implementation of the Marine Strategy Framework 
Directive and the Maritime Spatial Planning Directive (as per the nine COLUMBUS competence node 
areas).  Screening of these over-arching portals indicates that they contain a wealth of resources with 
potential to address many of the gaps and needs identified by the different COLUMBUS competence 
node areas. 

Despite this potential, the report highlights that there is still limited uptake and application of these 
valuable resources by users in the value chain. It further identifies some of the bottlenecks inhibiting 
greater uptake of marine data and information resources and proposes mitigating measures as 
follows: 

¶ The visibility of marine data repositories/portals and the vast resources and tools 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 the wealth of freely available 
data that could reduce their costs or help them develop innovative products. These users 
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may also lie beyond the marine and maritime community. Data repository and portal 
managers need to consider how to reach beyond their current network ς raising awareness 
of their data and products in fora other than the marine monitoring and observation 
community.  

¶ The complexity of the current marine data landscape is confusing for potential users. Existing 
initiatives and data systems at national, regional and European level need to better align 
their systems and, if 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 layers or 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, storing and sharing 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 data-sharing include; the wider use of data-citation indices, 
acknowledgement of data sources, tools and resources to support open-access data sharing 
and data-management for researchers, wider training in data-management and user friendly 
portals and repositories. 

¶ Project limited data repositories or information systems cannot and will not be relied upon 
by users or by data holders wishing to share their data. There is also a lack of clear guidelines 
and obligations for funding recipients to openly share their data in an efficient and useful 
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 data generators should 
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 systems that are fit for actual use and often these are multiple. Direct and 
sector-specific user interactions are necessary to be able to identify the required parameters 
and data layers, scale, resolution and tools required by various users.  End-user needs should 
be considered in all stages of development. 

The screening of major European marine data repositories and portals has highlighted that there is 
still a huge gap between the knowledge that can be derived from available European data 
resources and actual uptake and application by users. It has also exposed a wide range of 
underexploited data resources. These resources merit further investigation in the context of 
COLUMBUS knowledge transfer activities in order to promote the uptake of marine data and data-
products by users, resulting in tangible contributions to Blue Growth and marine environmental 
management. The COLUMBUS Monitoring and Observation Node will undertake specific knowledge 
transfer activities to raise the visibility of these resources, their uptake and application and the role 
of repositories and portals in support of open-access data.  
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The following actions are being undertaken to elaborate knowledge transfer case studies within 
the COLUMBUS Monitoring and Observation Node during the COLUMBUS project: 

¶ 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 management and sharing 
requirements for recipients of public funds;   

¶ Explore innovative ways to attract new users and develop new applications from currently 
available but under-utilised data and information resources; 

¶ Establish contact and collaboration with a selection 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 companies, operating offshore, to explore 
ways to improve their uptake of public data as well as how 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 sites, underwater 
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 how the COLUMBUS monitoring and observation node is interacting with public 
data initiatives and key users to elaborate dedicated transfer activities. In addition, this report also 
exposed a wide range of other underexploited data resources, as well as bottlenecks in data uptake, 
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: 

¶ Development of user-targeted communication materials focusing on user interests targeted 
at the four main target audiences (industry, science, society and policy) such as fact sheets 
highlighting Ψ²Ƙŀǘ Ŏŀƴ ƳŀǊƛƴŜ ƻōǎŜǊǾŀǘƛƻƴ ŀƴŘ Řŀǘŀ products and services do for your 
work/business?ΩΤ leaflets tailored for specific Blue Growth sectors listing the most relevant 
products and services available; and/or pamphlets (e.g. two-sided information sheet) per 
EMODnet portal with an overview of what is available (data and products) to hand out at 
business events; 

¶ More frequent dedicated presentations on European marine data tools and resources at 
stakeholder meetings, business conventions and user workshops:   

¶ Organisation of workshops, training activities or webinars to assist specific 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 marine data. 
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1  Lb¢wh5¦/¢Lhb 

The overarching objective of the COLUMBUS project 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 measurable value creation; specifically, through 
contributing to the growth of the marine and maritime economy and/or the implementation of the 
Marine Strategy Framework Directive (MSFD)1. 

Work Package 3 of COLUMBUS was largely focused on prioritising the key knowledge gaps, 
challenges or bottlenecks relevant to sustainable Blue Growth and the implementation of the MSFD. 
COLUMBUS Work Package 4 is concerned with knowledge supply; the identification and collection of 
knowledge outputs with the potential to address the knowledge gaps, bottlenecks and challenges 
identified in Work Package 3.  

Whilst the main focus of Work Package 4 is to collect knowledge outputs from research projects 
(Task 4.1), this report resulting from Task 4.2 focuses on data portals and repositories as sources of 
knowledge in the form of data, metadata and derived data-products. 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 resulting in tangible contributions to Blue Growth, marine 
environmental management and knowledge-based policy making. 

2 !La{ !b5 {t9/LCL/ h.W9/¢L±9{ 

This report starts from the observation that European marine data portals and repositories 
constitute a critical source of data resources, information and knowledge which is currently largely 
unknown and underexploited (see Chapter 4) by a wide range of Blue Growth actors.  

The overarching aim of this activity and resulting report is therefore to increase the visibility of 
European marine data portals and contribute to the identification of actions and resources that could 
be taken forward for knowledge transfer in support of Blue Growth sectors. 

To achieve this aim, the following specific objectives were formulated:  

- Demonstrate the potential of marine data repositories and portals as a source of marine 
knowledge necessary to underpin Blue Growth (see Chapter 4) 

- Identify major bottlenecks slowing down the uptake and impact of existing marine data 
resources by intermediary (e.g. ocean service providers) and end users (e.g. oil and gas 
sectors, shipping industry) (see Section 4.2) 

- Identify specific needs or gaps in knowledge which require marine observations, data and 
associated tools (see Chapter 5) 

- Identify data, data-products and other relevant information resources and tools with 
potential to address some of the priority gaps and needs of users (see Chapter 6) 

                                                           

1 Directive 2008/56/EC of the European Parliament 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 2008/56/EC http://eur -
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:164:0019:0040:EN:PDF  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:164:0019:0040:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:164:0019:0040:EN:PDF
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- Make recommendations to remove barriers and strengthen the transfer of marine data and 
knowledge resources to key Blue Growth actors. (see Section 7.2) 

- Formulate suggestions for specific knowledge transfer activities that could be considered for 
further action within the framework of the COLUMBUS project (see Section 7.4 ) 

3 !ttwh!/I  

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, data-products and other 
relevant information which may have potential to meet the needs of the main COLUMBUS user 
groups (industry, policy, science, and society). This screening was underpinned by a dual approach to 
first identify end-user needs and secondly to identify relevant repositories and associated resources 
able to address some of the identified needs and gaps.  

When considering the position of data portals and repositories, there are two important components 
for knowledge generation and transfer as is illustrated by Figure 1. Firstly, data, products, or other 
resources can be transferred from portals and repositories to users. Secondly, filling critical gaps in 
these repositories by transferring data, knowledge and technology resources from projects and other 
monitoring and observing activities which would allow them to provide better services and products 
for users can indirectly impact positively on Blue Growth. For this reason, this report considers both 
options to efficiently utilise data portals and repositories: to fill gaps in existing portals and 
repositories as well as to identify resources (data, data-products, services) for transfer from 
repositories to users. 

 

Figure 1 Schematic showing the role of data repositories and portals in knowledge transfer. Two 
routes of knowledge transfer are shown, where the repositories/portals are both users and providers 
of data and information products. 
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4 a!wLb9 5!¢! w9th{L¢hwL9{ !b5 thw¢![{ !{ ! {h¦w/9 hC Ybh²[95D9 

4.1 Marine Data, Marine Knowledge and Blue Growth 

! ǊŜŎŜƴǘ ǊŜǇƻǊǘ ƻƴ ǘƘŜ {ǘŀǘŜ ƻŦ 9ǳǊƻǇŜΩǎ Seas by the European Environment Agency highlighted the 
ǎȅǎǘŜƳŀǘƛŎ ƭŀŎƪ ƻŦ Řŀǘŀ ƻƴ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀǎ ōŜƛƴƎ ŀ ƳŀƧƻǊ ƻōǎǘŀŎƭŜ ǘƻ ŀŎƘƛŜǾƛƴƎ ǘƘŜ 9¦Ωǎ 
Blue Growth ƻōƧŜŎǘƛǾŜǎΣ ǿƘƛŎƘ ŀǎǇƛǊŜ ǘƻ ƎǊŜŀǘŜǊ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ǳǎŜ ƻŦ ǘƘŜ ǎŜŀǎΩ ǇƻǘŜƴǘƛŀƭΦ (EEA 
Report  2/2015) 

Data about the marine environment and the impact of human marine and maritime activities is 
generated to a large extent by Member State funded coastal and ocean observation activities. 
Currently, 9ǳǊƻǇŜΩǎ ƻŎŜŀƴ ƻōǎŜǊǾƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŎŀǇŀōƛƭƛty is relatively advanced but fragmented. 
It includes research vessels, observing and monitoring infrastructures including networks of space-
based, airborne and in situ platforms and sensors, marine stations and data management facilities. 
Until recently, the collection, storage and accessibility of marine observations data has proceeded in 
an uncoordinated and ad-hoc fashion. Marine observation data is generated and collected by a 
myriad of organisations - at local, national and regional level - and for a variety 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, 
and the scientific research community. Increasingly data are also being generated by citizen science 
activities.  

As a result, there is a large degree of variability in spatial and temporal data coverage and many gaps 
exist. The Marine Knowledge 2020 strategy2 of the European Commission recognises the potential of 
9ǳǊƻǇŜΩǎ ǿŜŀƭǘƘ ƻŦ ƳŀǊƛƴŜ ƻōǎŜǊǾŀǘƛƻƴǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ƎǊƻǿǘƘ ƻŦ ŀ ǎǳǎǘŀƛƴŀōƭŜ ƳŀǊƛƴŜ ŀƴŘ ƳŀǊƛǘƛƳŜ 
ΨōƭǳŜ ŜŎƻƴƻƳȅΩ ŀƴŘ ΨΩǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻǿŀǊŘǎ ƳŜŜǘƛƴƎ 9ǳǊƻǇŜΩǎ нлнл ǘŀǊƎŜǘǎ ƻƴ ŜƳǇƭƻȅƳŜƴǘΣ 
innovation, education, social inŎƭǳǎƛƻƴ ŀƴŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦέ ¢ƘŜ ŎǊǳŎƛŀƭ ǊƻƭŜ ƻŦ Řŀǘŀ ƛƴ ƎŜƴŜǊŀǘƛƴƎ 
ƳŀǊƛƴŜ ƪƴƻǿƭŜŘƎŜ ƛǎ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ǘƘŜ ƳŀǊƛƴŜ ƪƴƻǿƭŜŘƎŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀǎ ŦƻƭƭƻǿǎΤ ά¢ƘŜ ŎǊŜŀǘƛƻƴ 
of marine knowledge begins with observation of the sea and oceans. Data from these observations 
are assembled, then analysed to create information3 in the 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 be applied to deliver smart sustainable growth, to 
assess the current health of the marine ecosystem and make predictions for the future or to protect 
Ŏƻŀǎǘŀƭ ŎƻƳƳǳƴƛǘƛŜǎΦέ όCƛƎǳǊŜ 2).  

                                                           

 

2 Marine Knowledge 2020: Marine data and observation for smart and sustainable growth, 8.9.2010 COM(2010) 461 http://eur -
lex.europa.eu/legal-content/EN/TXT/?uri=celex:52010DC0461  

3 CƻǊ ŀ ǊŜǾƛŜǿ ƻŦ ǘƘŜ ǘŜǊƳǎ ΨŘŀǘŀΣΩ ΨƛƴŦƻǊƳŀǘƛƻƴΩ ŀƴŘ ΨƪƴƻǿƭŜŘƎŜΩ ǎŜŜ ½ƛƴǎ нллпΦ  

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52010DC0461
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52010DC0461
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Figure 2. Simplified overview of the marine knowledge value chain illustrating the processes from 
observation to creation and application of marine knowledge 

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. Data are often 
collected for a particular purpose but may have applications beyond the purpose for which they were 
taken. Effective data management, incorporating the assembly, storage, registration, dissemination 
and long-term archiving of quality-controlled 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, pan-European marine data infrastructure, making 
high quality marine data held by public bodies in the EU widely available - based on the principle of 
άŎƻƭƭŜŎǘƛƴƎ Řŀǘŀ ƻƴŎŜ ŀƴŘ ǳǎƛƴƎ ƛǘ ŀǎ Ƴŀƴȅ ǘƛƳŜǎ ŀǎ ǇƻǎǎƛōƭŜΣέ - would save at least one billion Euros 
per year4, as well as opening up new opportunities for innovation and growth, facilitating 
implementation of the Marine Strategy Framework Directive, the Marine Spatial Planning Directive5  
and maritime surveillance activities. It would also help the public and private sectors manage risks 
and uncertainties connected with the sea. Initiatives such as the European Marine Observation and 

                                                           
4 Marine Knowledge 2020 Roadmap  Innovation in the Blue Economy realising the potential of our seas and oceans for jobs and growth  /* 
SWD/2014/0149 final */ http://eur -lex.europa.eu/legal-content/EN/TXT/?uri=SWD:2014:149:FIN  

5  Directive 2014/89/EU of the European Parliament and of the Council of 23 July 2014 establishing a framework for maritime spatial 
planning http://eur -lex.europa.eu/eli/dir/2014/89/oj  

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=SWD:2014:149:FIN
http://eur-lex.europa.eu/eli/dir/2014/89/oj
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Data Network6 (EMODnet) have made strides towards integration with other EU initiatives - namely 
the Copernicus Marine Environmental Monitoring Service7 (CMEMS) and WISE-Marine8 - using 
common standards (such as INSPIRE9) and in compliance with the principles of the Shared 
Environmental Information System (SEIS). 

Towards an integrated, end-to-end European Ocean Observing System 

The EC Marine Knowledge strategy focuses primarily on data and downstream services and less on 
coordinating the observing tools, technologies and infrastructures that are used to collect marine 
environmental data. The development, operation and management of observing infrastructures are 
largely carried out at Member State level in the EU. For this reason, there have been calls to 
ŎƻƻǊŘƛƴŀǘŜ ŀƭƭ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘŜ ƻōǎŜǊǾƛƴƎ ǎȅǎǘŜƳ ƛƴ ŀ Ψ9ǳǊƻǇŜŀƴ hŎŜŀƴ hōǎŜǊǾƛƴƎ {ȅǎǘŜƳ ό9hh{ύΣΩ 
an inclusive, integrated and sustained Pan-European framework connecting the currently unrelated 
components. Currently EuroGOOS and the European Marine Board are working together to promote 
EOOS as a strategic Pan-9ǳǊƻǇŜŀƴ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ŀŘǾŀƴŎƛƴƎ 9ǳǊƻǇŜΩǎ ƻŎŜŀƴ ƻōǎŜǊǾƛƴƎ ŎŀǇŀŎƛǘȅΦ YŜȅ 
components of this framework include standardisation and open-data exchange. 

ά! ǘǊǳƭȅ ƛƴǘŜƎǊŀǘŜŘ 9hh{ ǿƻǳƭŘ ŜƳǇƻǿŜǊ 9ǳǊƻǇŜŀƴ ƴŀǘƛƻƴǎ ǘƻ ǘŀƪŜ ŎƻƴǘǊƻƭ ƻŦ ŀǎǎŜǎǎƛƴƎ ƳŀǊƛƴŜ 
environmental status, predicting future scenarios and making informed decisions about ocean 
governance that balances econƻƳƛŎ ƎǊƻǿǘƘ ǿƛǘƘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴΧŀƴŘ ǿƻǳƭŘ ǳƭǘƛƳŀǘŜƭȅ 
ƭŜŀŘ ǘƻ ƴŜǿ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ƛƴ Ƴŀƴȅ ƳŀǊƛƴŜ ŀƴŘ ƳŀǊƛǘƛƳŜ ǎŜŎǘƻǊǎΦέ Lǘ ǿƻǳƭŘ ŀƭǎƻ άǇǊƻƎǊŜǎǎ 9ǳǊƻǇŜΩǎ 
Ǉƻǎƛǘƛƻƴ ŀǎ ŀ ǿƻǊƭŘǿƛŘŜ ǎŎƛŜƴŎŜ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅ ƭŜŀŘŜǊ ŀƴŘ ŦǳǊǘƘŜǊ ŜǎǘŀōƭƛǎƘ 9ǳǊƻǇŜΩǎ ŎƻƴǘǊƛōǳǘƛƻn 
to global initiatives such as the Global Earth Observation System of Systems (GEOSS), through 
initiatives such as EuroGOOS and Copernicus, the European Programme for the establishment of a 
European capacity for Earth Observation.Φέ (EMB 2013) 

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

9ǳǊƻǇŜΩǎ ŎǳǊǊŜƴǘ ƻōǎŜǊǾƛƴƎ ŎŀǇŀŎƛǘȅΣ ŘŜǎƛƎƴŜŘ Ƴŀƛƴƭȅ ŦƻǊ Ƴƻƴƛtoring and understanding the marine 
environment, must now be developed with user needs in mind, for marine and maritime 
management and policy development, but also addressing the needs of industry and broader 
society. These needs will vary on a sectoral and regional basis and in response to as yet unforeseen 
events. Some of the main challenges in relation to European marine monitoring and observation 
data are considered below.  

                                                           
6 The European Marine Observation and Data Network (EMODnet) is a long term marine data initiative from the European Commission 
Directorate-General for Maritime Affairs and Fisheries (DG MARE) underpinning its Marine Knowledge 2020 strategy. 
http://www.emodnet.eu/  

7 http://www.copernicus.eu/main/marine-monitoring  

8 http://water.europa.eu/  

9 Directive 2007/2/EC of the European Parliament and of the Council of 14 March 2007 establishing an Infrastructure for Spatial 
Information in the European Community (INSPIRE), to support Community environmental policies, and policies or activities which may have 
an impact on the environment. 

http://www.emodnet.eu/
http://www.copernicus.eu/main/marine-monitoring
http://water.europa.eu/
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4.2 Known Marine Data Bottlenecks to Blue Growth  

4.2.1 Main Issues 

Before data can be used in the creation and application of marine knowledge, there are a number of 
conditions and criteria that need to be fulfilled (see summary Box 1). First, collected data must be 
properly processed, stored in appropriate databases and made discoverable. For data to be 
discoverable, the data or the metadata must be made available via an open data repository or data 
portal. Most repositories provide access to data stored in a database at the same location, whereas 
data portals are often aggregators, gathering data or metadata records from a number of 
repositories so the data are stored elsewhere. Repositories can be at the level of an institution, or at 
national, regional, Pan-European or international level. Repositories can maintain, preserve, 
disseminate and add value to data.  

Repositories and portals play an important role in making data discoverable by publishing metadata 
(i.e. data descriptions about the data they hold) and providing search tools. Metadata summarises 
the basic information about the data: the who, what, when, where and how, of the 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, there are many issues that complicate the process. Data are collected in many ways and 
often for a particular purpose, which can result in different standards and vocabularies being used to 
describe, for example, the same geological substrate in different countries. The use of agreed 
common vocabularies and standards supports data discovery and interoperability.  

In relation to marine data, the successive SeaDataNet projects (Section 6.5) funded under the 
Seventh Framework Programme (FP7) made significant progress towards the development of 
controlled vocabularies and standards and have made an important contribution to European marine 
data management. The Ocean Data Interoperability Platform10 όh5LtύΣ ŦǳƴŘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ 9/Ωǎ Ctт 
and Horizon 2020 research programmes have contributed to the application of results of EU projects 
on marine data management to the broader international community. 

  

                                                           
10 The Ocean Data Interoperability Platform (ODIP) contributes to the removal of barriers hindering the effective sharing of data across 
scientific domains and international boundaries http://www.odip.org/    

http://www.odip.org/
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Summary Box 1. From marine data to marine knowledge for Blue Growth: key enablers and 
remaining bottlenecks   

Some of the main aspects that need to be fulfilled to ensure the efficient generation and application 
of marine knowledge from data in support of Blue Growth include:   

- Openness: data needs to openly accessible and free of restrictions of use.   

- Harmonisation: data needs to be stored using agreed standards and common vocabularies 
and made available in formats which allows them to be used and easily combined with 
other datasets easily.  

- Scale and resolution: data needs to be fit for purpose and should be available at the 
appropriate aggregation level, scale and resolution for them to be useful.  

- Data quality and metadata: data needs to be of the highest quality possible and at least be 
accompanied by the necessary information about the origin and quality of the dataset to 
allow users to make judgement as to whether it can be used for the intended purpose  

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

- Easy and user friendly: data needs to be discoverable and downloadable in an easy way 
taking into account the desires of various potential users. search and retrieval tools need to 
be intuitive and provide shortest routes to actual data discovery and retrieval functions with 
clear descriptions on how to use the provided services.  

Aside from the aspects mentioned in Box 1, other important factors are also currently reducing the 
optimal re-use of data resources to generate marine knowledge for growth. These include  

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

(ii) the complexity of the marine data landscape and different data flows;  

(iii) the complexity of the data repositories and portals themselves.  

Data portals and repositories are still largely unknown and underexploited by a vast range of Blue 
Growth actors who rely on marine knowledge during all stages of their activities from planning to 
operation. Significant efforts are still required to better explain the benefits of using already existing 
data resources and increase their visibility. This is not an easy task in view of the high number of 
entities involved in the collection, processing and serving of marine data that is often extremely 
confusing even for those involved in the initiatives. In addition, marine data portals are often highly 
specialised and difficult to use requiring a lot expertise that is to some extent linked to the inherent 
complexity of the data and metadata itself. While portals and systems can do a lot to become more 
user friendly, there will always be a need to provide user support and training. 

Some of the underlying problems include the lack of resources and long-term funding for data 
management and sharing; the lack of knowledge and capacity of the data originator or data holder 
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to manage and serve the data even if he/she would be willing to do so; and the lack of willingness to 
share data due to conflicting interest between providers and users of data. However, it should be 
noted that the main underlying problem is the sustainability of the observing platforms themselves 
i.e. a lack of committed resources to keep the existing platform network maintained at the national 
level. 

In what follows, we focus on current issues related to data sharing and data openness as a major 
barrier to 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 
.ŜǊƭƛƴ ŘŜŎƭŀǊŀǘƛƻƴ ƻƴ άhǇŜƴ !ŎŎŜǎǎ ǘƻ YƴƻǿƭŜŘƎŜ ƛƴ ǘƘŜ {ŎƛŜƴŎŜǎ ŀƴŘ IǳƳŀƴƛǘƛŜǎέ recognised the 
potential of research data as a source of knowledge11. In 2007, the OECD (Organisation for Economic 
Co-Operation and Development) published principles and guidelines for open access to research data 
from public funding12. These principles and guidelines were intended to apply to data gathered using 
public funds for the purpose of producing public knowledge. In 2013, the EC issued a 
communication13 demanding that Member States  put policies in place to ensure that publicly funded 
ǊŜǎŜŀǊŎƘ Řŀǘŀ ōŜ ƳŀŘŜ ΨǇǳōƭƛŎƭȅ ŀŎŎŜǎǎƛōƭŜΣ ǳǎŀōƭŜ ŀƴŘ ǊŜǳǎŀōƭŜ ǘƘǊƻǳƎƘ ŘƛƎƛǘŀƭ Ŝ-ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎΦΩ  

More recently, the growing importance of open (research) data was emphasised in the Draft Council 
ŎƻƴŎƭǳǎƛƻƴǎ ƻƴ Ψƻpen, data-intensive and networked research as a driver for faster and wider 
innovation14ΦΩ  !ƴ hǇŜƴ wŜǎŜŀǊŎƘ 5ŀǘŀ tƛƭƻǘ15 was launched in Horizon 2020 with a view to improving 
and maximising access to and reuse of research data generated by projects. The scope of the pilot 
covers only certain areas of the work programme for 2016 ς 2017. It also includes a number of 
common open-access caveats, allowing projects to opt out at any stage for reasons including; 
potential commercially exploitable results, security issues or rules on personal data protection. 

Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ƘƻǿŜǾŜǊ ǘƻ ŜƳǇƘŀǎƛǎŜ ǘƘŀǘ ƻǇŜƴ ŀƴŘ ŦǊŜŜ ŀŎŎŜǎǎ ŘƻŜǎ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ƳŜŀƴ ΨŜŀǎȅΩ 
access. And open, free and easy access does not necessarily mean that the data are useful (e.g. in 
terms of parameters, scale and resolution, quality, etc.) or immediately useable (e.g. not in a useable 
format or not accessible in a way which allows combination with other data sets) for a given purpose. 

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

12  OECD Principles and Guidelines for access to research data from public funding - ©OECD 2007. Available: 
http://www.oecd.org/science/sci-tech/38500813.pdf  

13 Recommendation  C(2012)  4890  final  to  Member  States  on  Access  to  and  preservation  of scientific  information.  Available: 
https://ec.europa.eu/research/science-society/document_library/pdf_06/recommendation-access-and-preservation-scientific-
information_en.pdf  

14  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/ST-8970-2015-INIT/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-hi-oa-pilot-guide_en.pdf  

http://openaccess.mpg.de/Berlin-Declaration
http://www.oecd.org/science/sci-tech/38500813.pdf
https://ec.europa.eu/research/science-society/document_library/pdf_06/recommendation-access-and-preservation-scientific-information_en.pdf
https://ec.europa.eu/research/science-society/document_library/pdf_06/recommendation-access-and-preservation-scientific-information_en.pdf
http://data.consilium.europa.eu/doc/document/ST-8970-2015-INIT/en/pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-pilot-guide_en.pdf
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4.2.2.2 Data access restrictions 

In 2016, a growing number of national, regional and European marine data and information systems 
are based on the Open Access principle in line with an accelerating trend towards provision of access 
via machine to machine communication which requires openness and interoperability between data 
and systems. However, in reality there are considerable challenges in achieving open, free and easy 
access. These challenges are largely derived from the differing needs and concerns of data holders on 
the one hand, who may wish to put in place restrictions to open and free access to their data, and 
those of data users who want fast, easy and free access to the data on the other hand. In addition, 
data providers have a need to collect information about who and why the data is being used and this 
may also restrict 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 and/or know-how. 
Often data restrictions are linked to the kind of organisation or individual and intended purpose of 
the collected data. Each of the four COLUMBUS end-user groups (science, policy, industry and 
society) are also providers of observation and marine data and each face specific challenges in 
relation to data-sharing. 

Scientists and scientific organisations generate significant amounts of marine data but are primarily 
interested in publishing research results in scientific papers rather than disclosing their underlying 
data. Depending on the policy of the institution or funding body16, the data may or may not be made 
publicly available. Data sharing policies often include some of the following elements: 

¶ Data management plans: where researchers may be required to submit a data management 
plan with their funding proposals. 

¶ Quality and standards: researchers may be required to adhere to international standards 
that will ensure the data is accessible by others. 

¶ Metadata: researchers may be required to generate data documentation and metadata to 
accompany the data so that the data is discoverable and understandable to others. 

¶ Method and timing of data sharing: researchers may be required to make a statement as to 
how and when they will share the arising research data. 

¶ Data preservation: researchers may be required to deposit their data in a long-term 
repository, where available, to ensure the preservation of their data beyond the life-time of 
the project. 

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

                                                           
16 Special clause 29 to the FP7 model grant agǊŜŜƳŜƴǘ ǊŜǉǳƛǊŜŘ ǘƘŀǘ ǇǊƻƧŜŎǘǎ άǇǊƻǘƻŎƻƭǎ ŀƴŘ Ǉƭŀƴǎ ŦƻǊ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜ ŀǊŜ ƛƴ ƭƛƴŜ 
ǿƛǘƘ ǘƘŜ 5ŀǘŀ tƻƭƛŎȅ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴέ ŀƴŘ ŀƭǎƻ ǘƘŀǘ ǇǊƻƧŜŎǘǎ ƳŀƪŜ ŀǾŀƛƭŀōƭŜ Řŀǘŀ ƻŦ ǳǎŜ ŦƻǊ άǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ŘŜǾŜƭƻǇƛƴƎΣ 
implementing and monitoring  envirƻƴƳŜƴǘŀƭ  ǇƻƭƛŎƛŜǎΦέ ¢ƘŜ ǊǳƭŜǎ ǳƴŘŜǊ IƻǊƛȊƻƴ нлнл Ǝƻ ŦǳǊǘƘŜǊΣ ǿƛǘƘ ŎƭŀǳǎŜ нфΦо ΨhǇŜƴ ŀŎŎŜǎǎ ǘƻ 
ǊŜǎŜŀǊŎƘ ŘŀǘŀΩ ǊŜǉǳƛǊƛƴƎ ōŜƴŜŦƛŎƛŀǊƛŜǎ ǘƻ ƳŀƪŜ ŀǾŀƛƭŀōƭŜ ƛƴ ŀ ǎǳƛǘŀōƭŜ ǊŜǇƻǎƛǘƻǊȅ ŀƭƭ ŘŀǘŀΣ ƳŜǘŀŘŀǘŀ ŀƴŘ ƻǘƘŜǊ ǊŜƭŜǾŀƴǘ ƛƴŦƻǊmation used to 
validate their researŎƘ ǊŜǎǳƭǘǎΦ !ƎŀƛƴΣ ōŜƴŜŦƛŎƛŀǊƛŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ άƎƛǾŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜƛǊ ǊŜǎǳƭǘǎ τ on a royalty-free basis τ to EU 
ƛƴǎǘƛǘǳǘƛƻƴǎΣ ōƻŘƛŜǎΣ ƻŦŦƛŎŜǎ ƻǊ ŀƎŜƴŎƛŜǎΣ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎΣ ƛƳǇƭŜƳŜƴǘƛƴƎ ƻǊ ƳƻƴƛǘƻǊƛƴƎ 9¦ ǇƻƭƛŎƛŜǎ ƻǊ ǇǊƻƎǊŀƳƳŜǎΣέ ό/ƭŀǳǎŜ омΦ5). 
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hidden. In some cases, data are not made available because underlying licenses required to carry out 
the survey prevents the release of data even if providers would be willing to share it. In other cases, 
data are not shared for reasons of security and/or personal data protection issues, or because data 
generators may be hesitant to share data to avoid users having an opinion or ƳŀƪƛƴƎ άǿǊƻƴƎέ 
conclusions based on their data (mostly in the case of environmental 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 who has collected the 
data with a competitive advantage. In other instances, the 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 industrial actors, might be seen as reducing costs for 
competitors. The data collected by industry are sometimes a by-product of their work or gathered as 
part of a preliminary baseline screening for environmental impact assessments. As such any 
subsequent data management or dissemination is not a priority for industry and they often do not 
allocate resources to it.  

An informed (marine-literate) society contributes to better governance and protection of the marine 
environment. A wide range of civil society organisations 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. 
Growingly, citizen science initiatives generate marine data (e.g. Marine LitterWatch17 , 
jellywatch.org18, FP7 MicroB3 ǇǊƻƧŜŎǘΩǎ Ocean Sampling Day19). While there may be issues in terms of 
quality and methodology, citizen science projects have the capacity to provide a large amount of 
long-term spatial data at relatively low costs that is often not available via other means. Generally, 
civil society organisations are keen on making their data publicly available but often lack the financial 
or human capacity to do so in an efficient way.   

4.2.2.3 Possible solutions and way forward 

While there may be justified reasons why some data holders have concerns about making data freely 
available there are few legitimate reasons for keeping data hidden after a certain period of time. A 
balance can and should be found between the needs of users and interests of data holders. In some 
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 defined period of time to allow the data-
collectors to exploit fully the data, after which time it must be made freely available. 

Even initiatives like EMODnet that aim to make data freely available are sometimes faced with 
restrictions applied to the data by the data owner. However, 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 data-set to potential users who can contact the data-owner to establish its 
availability for re-use. 

                                                           
17 http://www.eea.europa.eu/themes/coast_sea/marine-litterwatch  

18 http://www.jellywatch.org/  

19 https://www.microb3.eu/osd  

http://www.eea.europa.eu/themes/coast_sea/marine-litterwatch
http://www.jellywatch.org/
https://www.microb3.eu/osd
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The following are some ways forward that could be considered to promote wider sharing of data in 
support of Blue Growth. 

¶ Culture change: Marine data sharing in Europe needs to move from concept to practice and 
there is still a long way to go to achieve this. It would require a major cultural change in 
those involved in collecting, processing, managing, storing and sharing 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 takes effect. 

¶ Leverage data against funding: in cases of public funding, open-access should be mandatory, 
as is the case in many countries around the world such as the USA. The European 
Commission should consider taking a stronger stand to make it obligatory that any data 
collected with public funds must be made freely available except in exceptional 
circumstances. One incentive which the European Commission could consider would be to 
consider reducing or removing the opportunity for future funding if data from current 
projects are not made available in a timely manner. This would involve allocating resources 
to data management and the development of data management plans from the onset of 
research projects. 

¶ Data citation and research performance: data providers from research could be strongly 
encouraged to deposit generated data into a repository when data are clearly identifiable via 
a Digital Object Identifier (DOI) and through establishing a widely implemented data citation 
index. As well as facilitating traceability of data, data citation allows the impact of data to be 
tracked and acknowledges data sources. 

¶ Leverage data against licenses or permits: many offshore operators need to collect data 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 available in an easy to use 
format for others to re-use.    

¶ Acknowledging data holders: 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 acknowledgement to increase the 
visibility 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 services and 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. In some cases, data holders could receive specific services for data access and data 
management for free in return for their data.  

¶ Long term funding: there is a need for long-term sustained funding for thematic and regional 
data repositories to provide security and confidence for data holders willing to provide their 
data. 
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5.1 Establishing Data and Information Needs  

The COLUMBUS ǇǊƻƧŜŎǘ ƛŘŜƴǘƛŦƛŜǎ ΨBlue GrowthΩ ŀƴŘ marine legislation such as the implementation 
of the MSFD as priority areas. Blue Growth20 is the long term strategy of the European Commission to 
supǇƻǊǘ ǎǳǎǘŀƛƴŀōƭŜ ƎǊƻǿǘƘ ƛƴ ǘƘŜ ƳŀǊƛƴŜ ŀƴŘ ƳŀǊƛǘƛƳŜ ǎŜŎǘƻǊǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ 9ǳǊƻǇŜΩǎ 
seas and oceans to deliver innovation and growth and contribute to achieving the goals of the 
Europe 2020 strategy for smart, sustainable and inclusive growth. Sustainable Blue Growth is 
intrinsically linked with, and dependent on, the implementation of the Marine Strategy Framework 
Directive.  

The Blue Growth communication of the EC recognises five high potential growth sectors, namely; 
aquaculture, coastal tourism, marine biotechnology, ocean energy and seabed mining. In addition to 
these priority areas, the more traditional maritime sectors remain very important to, and all of them 
rely heavily on, timely access to high quality data and observations for their planning and operations.  

To be able to organise knowledge transfer activities, the COLUMBUS project is structured into nine 
over-arching themes or focal areas called the COLUMBUS Competence Nodes, which collectively 
encompass all the Blue Growth sectors, in particular the five target areas, and represent the main 
marine and maritime sectors and actors in Europe. These COLUMBUS Competence Nodes and a 
description of the subsectors and thematic areas within the scope of each node is provided below 
(Table 1).  

Table 1. COLUMBUS Competence Nodes covering all Blue Growth sectors  

¶ COLUMBUS 
Competence 
Nodes  

Subsector/Subtheme 

¶ Fisheries ¶ Fisheries Management 

¶ Gear/Technology 

¶ Stock assessment 

¶ Seafood value chain 

¶ Aquaculture ¶ Biofouling 

¶ Breeding and Husbandry 

¶ Quality 

¶ Health and Welfare 

¶ Sustainable aquaculture 

¶ Production 

¶ Supply sector and full value chain 

                                                           
20 COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL 
COMMITTEE AND THE COMMITTEE OF THE REGIONS Blue Growth opportunities for marine and maritime sustainable growth /* 
COM/2012/0494 final */ http://eur -lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52012DC0494  

http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52012DC0494
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¶ Monitoring & 
Observation 

¶ Marine data and information acquisition, storage and access 
systems 

¶ Monitoring and observation technology and systems (e.g. sensors, 
biosensors, bioinformatics, seabed mapping, Ocean observing 
systems, etc.) 

¶ Marine Biological 
Resources 

¶ Biomass 

¶ Biocompounds for applications in e.g. Aquaculture, food, feed, 
biomaterial, biotechnology 

¶ Marine genomics 

¶ Blue biotech 

¶ Marine ecosystem 

¶ Maritime 
Transport & 
Logistics 

¶ Shipbuilding 

¶ Shipping and operations 

¶ Maritime logistics infrastructures 

¶ Operations and Port operations (incl. safety & security, 
surveillance) 

¶ Marine engineering value chains 

¶ Marine Physical 
Resources 

¶ Marine & offshore renewable energy 

¶ Offshore oil & gas 

¶ Marine aggregates 

¶ Deep Sea mining 

¶ Maritime Tourism ¶ Cruise and Cruise supply chains 

¶ Leisure marine activities 

¶ Marine infrastructures 

¶ Leisure boat-building 

¶ Marine engineering value chains 

¶ Coastal tourism 

¶ Marine 
Governance & 
Management 

¶ Coastal & ocean governance and management 

¶ Finance modelling & prediction 

¶ Socio-economics 

¶ Environmental impact assessment 

¶ Water resource management 

¶ Marine spatial planning 

¶ Marine 
Environment & 
Futures 

¶ Oceanography 

¶ Biodiversity 

¶ Climate change and effects on marine environment 

¶ Ecosystem services 
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To ensure that this report is relevant to the objectives of the COLUMBUS project and to capitalise on 
the ǇŀǊǘƴŜǊǎΩ ŜȄǇŜǊǘƛǎŜΣ Řŀǘŀ ǊŜƭŜǾŀƴǘ ƪƴƻǿƭŜŘƎŜ ƎŀǇǎ ŀƴŘκƻǊ ŎƘŀƭƭŜƴƎŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŦƻǊ ŜŀŎƘ ƻŦ 
the nine COLUMBUS Competence Nodes. 

In order to carry-out COLUMBUS Task 3.121 and feed into the deliverable ΨYƴƻǿƭŜŘƎŜ DŀǇǎ ŀƴŘ bŜŜŘǎ 
ƛƴ 5ƛŦŦŜǊŜƴǘ CƻŎǳǎ !ǊŜŀǎΣΩ node lead partners were tasked with developing profiles identifying specific 
challenges inhibiting progress in the sectors encompassed by the overarching COLUMBUS 
Competence Nodes. These profiles were analysed by Partner 16 (Seascape) to identify gaps and 
bottlenecks that could be addressed by improved access and application of monitoring and 
observation data and knowledge.  

In addition, a questionnaire (Annex 2) was sent directly to each partner responsible for a COLUMBUS 
Competence Node as well as to all other partners in COLUMBUS to try and obtain more specific first-
hand information about bottlenecks in relation to finding, using and sharing of data in their own 
marine and maritime sectors. This information was supplemented by further desk-top research by 
Partner 16 and interviews with key stakeholders. 

The results are listed for each COLUMBUS Competence Node in Section 5.3. Due to the broad 
description of some of the Competence Nodes, there is some redundancy amongst the data needs 
identified with certain gaps/bottlenecks identified for more than one subsector. 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 noted that this is a non-exhaustive list of gaps and bottlenecks. 

5.2 Data and Information Needs of Main User Communities 

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

Currently the scientific community is probably the largest group of users and generators of marine 
data. Data provenance is perhaps a bit less important for this community compared with others (e.g. 
public authorities). Given their contribution to the development of the infrastructure, services and 
content of some of the main data repositories and portals, this community is relatively well informed 
about what is available, where and how to obtain it. This is particularly the case for data from other 
scientists and that of public bodies, but perhaps less the case for data from companies.  

Public bodies rely on data for a wide range of purposes from policy preparation up to 
implementation of legal requirements, e.g. in the framework of international, regional or national 
monitoring and environmental reporting obligations. In particular, the latter activities have high 
demands in terms of data collection methodologies, Quality Control and Assurance (QA/QC) and 
metadata. Nevertheless, these organisations still have a lot of scope to both share their data and use 
existing tools and external resources much better.  

                                                           
21 ¢ŀǎƪ оΦм Ψ9ǎǘŀōƭƛǎƘ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ƪŜȅ ŎƘŀƭƭŜƴƎŜǎΣ ōƻǘǘƭŜƴŜŎƪǎΣ ƎŀǇǎ ŀƴŘ ƴŜŜŘǎ ǊŜƭŀǘŜŘ to Blue Growth including MSFD 
Implementation and the revised Common Fisheries Policy by reviewing the latest work carried out by other strategic initiatives. Associated 
5ŜƭƛǾŜǊŀōƭŜ оΦм ΨwŜǇƻǊǘ ƻƴ ƪƴƻǿƭŜŘƎŜ ƎŀǇǎ ŀƴŘ ƴŜŜŘǎ ƛƴ ŘƛŦŦŜǊŜƴǘ ŦƻŎǳǎ ŀǊŜŀǎΦΩ 
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The private sector is not only an important end-user of marine data, information and knowledge, but 
also critical to ensure uptake as an intermediary data user. It is expected that most impact will be 
generated by focusing on transfer to these intermediaries who can then generate added value 
products and services for other users2223. These intermediary companies need to be better informed 
about what is publicly available for them to contribute to Blue Growth. 

Finally, civil society is also an important user of marine data resources but often forgotten. These 
bDhΩǎ ŀƴŘ ǊŜƭŀǘŜŘ ŀŎǘƻǊǎ do not always have the necessary in house expertise to find, retrieve and 
translate the data resources into knowledge products so they need to be better informed about what 
is publicly available and receive tools and training to be able to use these resources.  

5.3 Data and Information Needs for Blue Growth Areas 

The following section lists some of the identified data and information needs together with some of 
the gaps in observing capacity that contribute to these needs. These are listed per COLUMBUS 
Competence Node area.  

5.3.1 Overarching Data and Information Needs Identified by the COLUMBUS Marine Monitoring 
and Observing Competence Node 

CƻǊ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ƻōǎŜǊǾŀǘƛƻƴ ƴƻŘŜΣ ǘƘŜ Řŀǘŀ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŜŘǎ ŀǊŜ ŘƛǾƛŘŜŘ ƛƴǘƻ ΨǎŎƛŜƴǘƛŦƛŎ 
aƴŘ ǘŜŎƘƴƛŎŀƭΩΣ ΨƎƻǾŜǊƴŀƴŎŜ ŀƴŘ ŦǳƴŘƛƴƎΩ ŀƴŘ ΨǎƻŎƛŜǘŀƭΦΩ  These were compiled from a range of 
strategic documents (ABP 2015, EMB 2013, EC 2013, EEA 2015, UNESCO 2012, IOC/INF-1284 ς see 
References) and also from communication with key stakeholders in the field of marine observation 
and monitoring. 

Scientific and Technical Needs: 

¶ There are spatial, temporal and thematic gaps in marine data collection. There is a need for a 
sustained effort in data collection; 

¶ In-situ sensing of oceans is much less developed than remote 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 

operational Global Ocean Observing System; 

¶ New methods and technologies such as genomics and marine acoustics should be explored; 

¶ There are gaps in the knowledge base on the condition of marine ecosystems and marine 

biodiversity and this is hampering progress towards MSFD implementation; 

¶ There is a need to improve knowledge and methods for dealing with data-poor and data-

deficient species given the impacts fisheries and aquaculture may be having on species which 

are not or cannot currently be assessed; 

                                                           

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

23 FixO3 Deliverable 5.2  2014 http://www.fixo3.eu/download/Deliverables/D5.2%20140826_FixO3_-%20FINAL.pdf  

http://www.emodnet.eu/conference
http://www.fixo3.eu/download/Deliverables/D5.2%20140826_FixO3_-%20FINAL.pdf
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¶ There are still important gaps in the mapping of European sea beds; 

¶ Statistical data assimilation and predictive modelling as means of identifying gaps in the 

current observing system are under-utilised; 

¶ There is a need for advanced technology in automated underwater vehicles (AUVs) to 

facilitate high resolution seabed 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 improved cross-sector research in the development of sensors, platforms 

etc. to ensure marine science benefits from innovative technological developments in other 

areas; 

¶ There is a need to consider how to provide wider access to observatory infrastructures, 

particularly to those countries lacking marine research infrastructures; 

¶ There is a need to consider how to integrate and harmonise the current technological, 

procedural and e-infrastructure processes for better integration of European observation 

and monitoring platforms; 

¶ 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 gap 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 

most needed; 

¶ There is a need for mechanisms to establish if the present observation infrastructure is the 

most effective possible - such as via the EMODnet sea basin check-points; 

¶ Challenges common to Big Data include; how to identify the right data, lack of expertise 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 data (and building on initiatives such as EMODnet) there is a need to:  

o Provide wider access to quality-assured, standardised and harmonised marine data, 

products and metadata which are interoperable and free of restrictions on use ς for 

both for public and private users; 

o Collect data once and use it many times; 

o Develop standards across disciplines as well as within them; 

o Process and validate data at different levels - at national, sea-basin and European 

level; 
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o Build on existing efforts where data communities have already organised 

themselves; 

o Develop a decision-making process for priorities that is user-driven so that available 

data are fit-for-purpose; 

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

o Recognise that marine data is a public good and discourage cost-recovery pricing 

from public bodies. 

 

Governance and Funding Needs: 

¶ Some data is not freely available to industry; 

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

¶ There is a need to consider how to foster an open-access data policy amongst researchers 

possibly via incentives such as Digital Objective Identifiers and a data citation index linked to 

performance indicators. Funding agencies and institutions need to make open access data a 

supported and mandatory requirement of publicly funded research; 

¶ There is a need to contribute to a more informed civil society to result in better ocean 

governance and greater transparency bearing in mind stakeholders such as local 

ŎƻƳƳǳƴƛǘƛŜǎ ƻŦǘŜƴ ŘƻƴΩǘ ƘŀǾŜ ŀŎŎŜss to the resources which science and industry have; 

¶ The European landscape of marine research infrastructures governance initiatives is too 

complex and fragmented and this is an obstacle to achieving optimal impact of marine 

research infrastructures; 

¶ Considering oceanographic research vessels as an important component of marine research 

infrastructures, initiatives such as EuroFleets24 and Ocean Facilities Exchange Group25 have 

made some progress towards the coordination of these at European level, however this 

could be further improved to maximise their potential; 

¶ The multiplication of governance frameworks for specific categories of marine research 

infrastructures calls for a strategic framework identifying key societal needs and objectives at 

European level, and providing for a coordinated development of the different initiatives, 

marine research infrastructures, projects and networks ; 

¶ Marine challenges do not stop at national borders and synergies can and must be achieved at 

European level. Member States must ensure that the cost of archiving and managing data is 

properly budgeted for; 

                                                           
24 Eurofleets (1 and 2) are research infrastructures projects under the 7th Framework Programme of the European Commission aiming at 
consolidating the construction of a pan-European distributed research fleet infrastructure with common strategic vision and coordinated 
access to European marine research vessels and equipment. http://www.eurofleets.eu/np4/home.html  

25 hC9D ǊŜǇǊŜǎŜƴǘǎ 9ǳǊƻǇŜΩǎ ƭŜŀŘƛƴƎ ƻŎŜŀƴƻƎǊŀǇƘƛŎ ǊŜǎŜŀǊŎƘ ƻǊƎŀƴƛǎŀǘƛƻƴǎ ŀƴŘ ǇǊƻǾƛŘŜǎ ŀ ŦƻǊǳƳ ǘƻ ŎƻƴǎƛŘŜǊ ōŀǊǘŜǊ ŜȄŎƘŀƴƎŜ ŀƴŘ Ŏƻ-
operation opportunities for the Global and Ocean Class research fleet. http://www.ofeg.org/  

http://www.eurofleets.eu/np4/home.html
http://www.ofeg.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&D for the continued innovation in infrastructure, in 

particular funding for ocean sensors, platforms and cross-sector research. 

Societal 

¶ There is a need for greater cross-sectoral understanding of the complex interactions of the 

ocean with most other branches of 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 end-users ς not just those in the marine and maritime communities ς 

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 hidden. There 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 knowledge; 

¶ End-users needs must be considered to establish if the present observation infrastructure is 

fit -for-purpose. 

5.3.2 Marine Governance and Management 

For the purposes of this report and given the focus of the work of the COLUMBUS marine governance 
and management Competence Node, the following section focuses on two main areas: 
implementation of the Marine Strategy Framework Directive (MSFD) and the Marine Spatial Planning 
Directive (MSPD). 

5.3.2.1 Marine Strategy Framework Directive (MSFD) implementation 

There is a lack of data, in particular, in relation to the following areas: 

¶ Biodiversity Assessments; 

¶ Parameters describing the characteristics of the size spectrum of the benthic community; 

¶ Non-indigenous species; 

¶ Descriptor 10 Marine litter; 

¶ Descriptor 11 Underwater noise/energy. 
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The STAGES project workshop26 was identified as being relevant in the context of this Competence 

Node. Subsequent analyses of the workshop report identified the following challenges for 

implementation of MSFD specific to data needs: 

¶ Lack of long-term data series on biodiversity; 

¶ Lack of data concerning off-shore biodiversity (what data is available is limited to coastal 
waters and is disparate); 

¶ Need for integrative methods enabling valorisation of incomplete and heterogeneous 
monitoring data (biodiversity); 

¶ New indicators based on genomic data (biodiversity); 

¶ Technological developments and miniaturisation of sensors to increase data collection; 

¶ Need for new devices for monitoring and transmission of data from the deep-sea; 

¶ Develop marine ecotoxicology data including for emerging contaminants; 

¶ Need for data on source of energy and noise perturbation and also on baseline ambient 
noise; 

¶ Lack of coherence of data on marine litter, particularly in off-shore areas ςneed for 
opportunistic monitoring; 

¶ Lack of data on some stocks of commercially exploited fish and shellfish; 

¶ Data on by-catch not available or limited; 

¶ Lack of data on hydrographical conditions. 

5.3.2.2 Maritime Spatial Planning Directive (MSPD) implementation 

The development and implementation of Maritime Spatial Planning (MSP) requires the availability of, 

and access to, sound information on the marine environment, and on current and possible future 

maritime human activities. MSP planners need information on their chosen area and its surroundings 

in order to assess its current state and trends, but also to assess potential conflicts and the 

cumulative environmental impacts of human activities, following an ecosystem based approach. The 

availability of high quality, interoperable spatial data has been recognised as a key requirement for 

successful MSP. However, planners rarely require data as such, but the information contained in the 

data, implying a significant difference between raw data and processed data. Physical, 

environmental, economic, social, cultural and also political parameters are likely to come into play in 

                                                           
26  

http://www.stagesproject.eu/images/STAGES/Monitoring_workshop/STAGES_Monitoring%20Worksh
opReport_v4_13.01.2015.pdf 

http://www.stagesproject.eu/images/STAGES/Monitoring_workshop/STAGES_Monitoring%20WorkshopReport_v4_13.01.2015.pdf
http://www.stagesproject.eu/images/STAGES/Monitoring_workshop/STAGES_Monitoring%20WorkshopReport_v4_13.01.2015.pdf
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ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǳǎƛƴƎ άōŜǎǘ ŀǾŀƛƭŀōƭŜ ŘŀǘŀέΣ ōǳǘ ǘƘŜ ŀǾŀƛƭŀōƭŜ Řŀǘŀ όǿƘŜǘƘŜǊ Ǌŀǿ ƻǊ ƛƴǘŜǊǇǊŜǘŜŘύ Ƴŀȅ 

not always provide the necessary information for MSP.  

On the basis of the numerous MSP projects (e.g. BaltSeaPlan27, PartiSEApate28) and the Member 

States Expert Group on MSP itself, ǘƘŜ ǊŜŎŜƴǘ ǎŎƻǇƛƴƎ ǇŀǇŜǊ ά¢ŜŎƘƴƛŎŀƭ {ǘǳŘȅΥ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ Řŀǘŀ ŀƴŘ 

knowledge gaps to implement MSP29έ highlighted a number of common issues regarding data and 

the implementation of the MSP Directive. Some of the following are generic issues related to data 

access and have been explained earlier in this report: 

¶ Awareness and suitability of existing data resources: Numerous national and transnational 

data sources and providers exist that could provide important input to MSP. These, however, 

are often widely dispersed, not always known to planners, and not always suited to the 

specific  needs of MSP. 

¶ Lack of data: !ǎ ƻǳǘƭƛƴŜŘ ŜŀǊƭƛŜǊΣ Ƴŀƴȅ ƛƳǇƻǊǘŀƴǘ Řŀǘŀ ƎŀǇǎ ŜȄƛǎǘ ƛƴ 9ǳǊƻǇŜΩǎ ŎǳǊǊŜƴǘ 
observation and monitoring system, particularly in offshore regions and regions where fewer 
human activities take place. There is also a lack of socio-economic data and information. 

¶ Data quality: Whilst data may be available, they may not be of sufficient quality for 
planning purposes and therefore cannot be used. 

¶ Data availability and ownership: In many cases data sets exist but remain unavailable to the 
public for reasons discussed earlier. These situations may impair the validity and accuracy of 
the plan or result in extra costs if data have to be collected again. 

¶ Importance of metadata: Information about the data is often incomplete or non-
existent, which limits the possible use of the data and its interoperability. 

¶ Relevance of data (related to the quality of data): Much of the existing data h a s  b e e n  
collected and analysed with individual marine applications in mind, but not necessarily 
with a view to combining different data for an MSP process. Therefore, the available 
data, its quality and its analysis need to be assessed for its relevance to the MSP 
process under consideration. 

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

                                                           
27 http://www.baltseaplan.eu/  

28 http://www.partiseapate.eu/  

29 Assistance Mechanism for the implementation of maritime spatial plannƛƴƎ ¢ŜŎƘƴƛŎŀƭ {ǘǳŘȅΥ Ψ9Ǿŀƭǳŀǘƛƻƴ ƻŦ Řŀǘŀ ŀƴŘ ƪƴƻǿƭŜŘƎŜ ƎŀǇǎ ǘƻ 
ƛƳǇƭŜƳŜƴǘ a{tΩ Scoping Paper Client: European Commission Directorate-General for Maritime Affairs and Fisheries Service Contract 
EASME/EMFF/2014/1.3.1.7/SI2.721508 - Call MARE/2014/23 s.Pro & Ecorys 

http://www.baltseaplan.eu/
http://www.partiseapate.eu/
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¶ Interoperability: Data and information must be exchangeable between different actors at 
the local, regional, national and supranational level. The ability to analyse cross-border 
activities and impacts, while reducing data duplication, relies on the possibility to exchange 
and use certain data of the neighbouring countries or regional organisations. Interoperability 
in relation to monitoring programmes for MSFD must be ensured. Close collaboration with 
MSFD data collection increases cost-effectiveness of monitoring and data collection. 

5.3.3 Fisheries 

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

¶ 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 collection/sharing; 

¶ There is a need for improved stock assessment methods; 

¶ Data on invasive species could help establish their potential as new commercial fisheries; 

¶ Identification (need for data) of under-utilised fish resources ς mesopelagic species; 

Á Difficulty in obtaining commercial fisheries data due to personal data protection concerns i.e. 
identifying individual vessels from VMS data; 

Á Commercially sensitive data i.e. Fisheries logbook catch information. 

5.3.4 Aquaculture 

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

¶ Spatial planning- need to adapt existing and develop new management tools and measures 
used for environmental monitoring and optimal siting of aquaculture farms, including a need 
for hydrographic data and geological data to understand the structure and quality of the 
seabed for installation purposes; 

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

¶ Historical and real-time meteorological data to predict waves and currents for optimal design 
and siting of sea cages; 

¶ 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; 

¶ Establish integrative management tools which consider assimilation capabilities, 
hydrodynamic energy and presence of sensitive habitats as a tool for siting, spatial planning 
and ecosystem based management of aquaculture; 

¶ Understand the fate and cumulative effects of persistent agents used in aquaculture and 
minimising their impact on the environment; 

¶ Provide and make available unbiased information on the interaction of aquaculture and the 
environment; 
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¶ There is a lack of consistent and up-to-date data on mariculture sites. This is required for 
maritime spatial planning, particularly by cross border maritime spatial planners. 

5.3.5 Marine Biological Resources 

The following issues were identified where improved data collection or better access to data were 
required: 

¶ There is a need for data for estimating maximum sustainable yield ς species distribution and 
abundance; 

¶ Combined platforms for observation and biodiversity assessment ς  via genomic sensors; 

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

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

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

¶ There is a need 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 

This Node ƛŘŜƴǘƛŦƛŜŘ ΨŎƘŀƭƭŜƴƎŜǎΩ ŀǎ ōŜƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ŘŀƳŀƎŜ ǘƻ ǘƘŜ Ƴŀrine 
environment. These were listed as: 

¶ Marine litter; 

¶ Deep-sea mining (see 3.1.6); 

¶ Ocean acidification. 

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

¶ Information on the state of the environment through advanced observing systems; 

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

¶ Enhanced environmental information services for users; 

¶ There is a need for more synoptic data of climate relevant variables with sufficient temporal 
and spatial resolution. These data are required e.g. for data assimilation exercises in climate 
modelling and reliable predictions as a basis for governmental regulations and political 
decision making; 

¶ There is a lack of reliable data on concentrations of microplastics and the composition of 
polymers within the marine environment; 
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¶ Currently available data on microplastics is heterogeneous in quality and resolution. 

5.3.7 Marine Physical Resources 

Within this node two distinct sectors were explored: 

¶ Marine and offshore renewable energy sector; 

¶ Deep-sea mining sector. 

Relevant to both sectors, the need for improved sharing of monitoring and observation knowledge 
was highlighted. The commercial and competitive nature of industry has historically not supported 
the sharing of knowledge and data, thus research in this area is fragmented and the potential of 
research activities to contribute to growth in the sectors is reduced. 

Data on submarine pipelines are not easily available and/or 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 obtain for dissemination via a public 
portal. 

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

5.3.7.1 Marine Renewable Energy: 

¶ Understanding marine renewable energy pressures on the ocean ς including regional 
baseline; 

¶ Development of models for environmental impacts of marine renewable energy 
technologies; 

¶ Quantifying the resource characteristics in leased sites within an appropriate timescale; 

¶ Develop a standardised method for ocean energy site characterisation and project planning; 

¶ Installation and protection of cables for offshore wind-farms 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: 

¶ Lack of knowledge regarding whereabouts of deposits (e.g. oil, gas, aggregates); 

¶ Investigation of environmental impacts ς baseline data is necessary; 

¶ Data/outputs from ongoing exploration efforts should feed into better maps of sea-bed 
ecosystems; 

¶ There is an urgent need for environmental baseline data to be shared in order to establish 
regional environmental management plans; 

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

Maritime transport and logistics is heavily reliant on adequate and accurate data. The following were 
identified as issues in relation to data availability: 

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

¶ Access to reliable data for rapid response to hazard mitigation (e.g. oil spills); 

¶ AIS data are not freely available; 

¶ Safety of navigation in Arctic areas; 

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

5.3.9 Maritime Tourism 

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

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

¶ Affordable and reliable real-time water quality measurement sampling tools with sufficient 
temporal and spatial concentrations; 

¶ Reliable water quality models of catchments and the near-shore zone; 

¶ Real time public information tools; 

¶ Tracking and quantification of microbial sources; 

¶ Lack of information on marine areas for eco-tourists (e.g. divers) highlighting 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 temperature and the bathymetry of coastal areas; 

¶ Underwater features, such as archaeological 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 Screening of Public Portals to Identify Relevant Marine Data Resources  

The compilation of an initial list of repositories with potentially relevant marine data and information 
was carried out in two steps.  

1. First, Partner 16 carried out initial desk-top research to identify the main Pan-European and 
regional (sea-basin) repositories and to develop an initial list of marine data repositories 
from a selected number of EU Member States as an example30. 

2. Secondly, to validate and supplement the list of repositories, Partner 16 solicited input from 
COLUMBUS partners via an email survey in which they were also asked to provide 
information regarding the use of repositories within their respective communities via a 
questionnaire. The resulting overview of data repositories can be found in Annex 1.  

The breadth and complexity of the marine monitoring and observation landscape and the scope of 
the COLUMBUS Competence Nodes is such that a detailed analysis of all potentially relevant portals 
and repositories would not be possible within the time-scale of this task. For this reason, this report 
provides a more in-depth analyses of a limited number of overarching portals and information 
systems in Chapter 6. These portals and data systems were chosen for a more in-depth screening 
based on a range of criteria as follows: multidisciplinary in thematic coverage, broad geographic 
scope, free access to data, quality controlled and clear metadata. At least one portal targeting each 
of the COLUMBUS end-user groups (science, policy, industry and society) was chosen.  

The selected marine data systems and portals are:  

¶ The seven thematic data portals of the European Marine Observation and Data Network 
(EMODnet) -  www.emodnet.eu  

¶ 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 Sea (ICES) - 
http://ecosystemdata.ices.dk    

¶ PANGAEA® - https://www.pangaea.de  

¶ European Atlas of the Sea - http://ec.europa.eu/maritimeaffairs/atlas/maritime_atlas/  

                                                           
30 It was not possible within the timeframe of this task to develop an exhaustive list of all relevant marine data systems and resources in all 
EU Member States. However, to gain a better understanding of how difficult it would be obtain information about repositories at Member 
State level, an initial list of data repositories was compiled for a selection of countries  with inputs from contacts in these countries. 

http://www.emodnet.eu/
http://marine.copernicus.eu/
http://www.seadatanet.org/
http://ecosystemdata.ices.dk/
https://www.pangaea.de/
http://ec.europa.eu/maritimeaffairs/atlas/maritime_atlas/
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Since each of the portals are themselves an inventory of data, meta-data and products, this report 
focuses on establishing the potential of the relevant repositories to address the end-user needs 
identified in D3.1 ΨReport on knowledge gaps and needs in different focus areasΩ and also on data 
needs or challenges highlighted in the respective COLUMBUS Competence Node profiles, but without 
excluding other options to transfer knowledge in support of Blue Growth. This was carried out in a 
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 Annex 2) 

2. Mapping of the data and information in the portal against the Competence Node gaps and 
bottlenecks. This was carried out by reviewing the information obtained in Step 1 against 
specific gaps/bottlenecks listed in Section 5.3 and recorded in a summary table (Template 2, 
Annex 2) 

3. Identification of valuable data layers and data-products with potential for application and/or 
transfer within the COLUMBUS Monitoring and Observation Competence Node. This 
information was obtained, where possible by interviews with portal coordinators according 
to the questionnaire in Annex 2.  

Because of its multidisciplinary nature and the fact that some of the thematic EMODnet portals are 
overarching portals providing access to underlying portals, the greatest focus was on EMODnet as 
outlined below. 

6.2 The European Marine Observation and Data 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 Marine Observation 
and Data network for the following reasons: 

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

¶ Multidisciplinary: EMODnet is unique in providing access to marine observation data from a 
broad range of thematic areas; 

¶ Maturity level: The end-user base for EMODnet is not yet fully established. This allows 
COLUMBUS to add greater value by screening for under-utilised data and information in 
EMODnet with potential for transfer to end-users. 

The European Marine Observation and Data Network (EMODnet) is a long term initiative launched by 
the European Commission's Directorate-General for Maritime and Fisheries (DG MARE) and a key 
implementation mechanism of its Marine Knowledge 2020 strategy. EMODnet is a network of 
approximately 160 organisations working together to observe the sea, process the data according 
to international standards and make that information freely available as interoperable data layers 
and data products. EMODnet provides access to European marine data across seven thematic areas:  

¶ Bathymetry; 
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¶ Geology; 

¶ Seabed habitats; 

¶ Chemistry; 

¶ Biology; 

¶ Physics; 

¶ Human activities. 

For each of these themes, EMODnet has created a gateway (portal) to a range of data archives 
managed by local, national, regional and international organisations. Through these gateways, users 
have access to standardised observations, data quality indicators and processed data products, 
digital terrain models or sediment maps. EMODnet builds on work already done. 

EMODnet is developing through a step-wise approach and is currently moving into its third and final 
development phase towards the development of multi-resolution sea basin map by 2020. EMODnet 
is also working 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 2020 roadmap recognised the need to 
streamline the data ingestion process. To this end, a tender has recently been launched by EASME 
(Executive Agency for Small and Medium-sized Enterprises) to provide a new process for data 
ingestion or capture which shall provide a service for those public and private entities, who wish to 
share their data but have not yet been able to do so. The service will support these organisations in 
depositing their data for safekeeping and subsequent dissemination in a suitable repository such as 
EMODnet. 

User requirements are a key priority for EMODnet development. In order to fully address these, a 
series of sea basin checkpoints have been initiated. These mechanisms are checking how fit for 
purpose the present observation system at the sea basin level is, and whether it meets the needs of 
public or private users. In doing so, the checkpoints will identify data gaps and duplications.  The first 
checkpoints were established in the Mediterranean and North Sea in 2013, and subsequently, sea 
basin checkpoints for the Arctic, Baltic, Atlantic and Black Sea were established in late 2015.  

The multidisciplinary nature of data made available via EMODnet is a unique feature of EMODnet. 
The central portal is developing a query tool which will allow the user to search within a specified 
geographical area of interest and simultaneously access data layers from the different EMODnet 
thematic portals e.g. combining biological data layers with seabed habitat maps. 

Because of the multidisciplinary nature of EMODnet the following section considers each of its 
thematic portals separately31. 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 gaps/bottlenecks identified in 
the COLUMBUS Competence Nodes. 

                                                           
31 EMODnet coastal mapping portal was launched at the end of December 2015, for this reason it has not been included in the current 
analyses. 
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6.2.1 EMODnet Biology Portal 

The EMODnet Biology Portal provides open access to data on the temporal and spatial distribution 
of marine species and marine species traits from several species groups in all European seas. 
EMODnet Biology is built on two main information systems: The World Register of Marine Species32 
(WoRMS) as the taxonomic backbone and the European component of the Ocean Biogeographic 
Information System33 (OBIS) to integrate and standardise the marine biodiversity observation data. 
EMODnet biology makes available raw observation data, metadata and data products of surveys in 
the water column and on the sea bed from phytoplankton, zooplankton, angiosperms, macroalgae, 
benthos, birds, mammals, reptiles and fish occurring in European marine waters. It also provides data 
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 European biodiversity network connecting 159 institutes sharing biodiversity data using 
common standards and data formats and making available 673 data collections. Despite these efforts 
there remain significant gaps in data availability. To address this, EMODnet Biology actively promote 
an open-access culture. They provide support to data holders wishing to share their data and provide 
them with a Digital Object Identifier (DOI). The team have also made significant efforts to digitalise 
archival data collections. 

Table 2 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 temporal 
and spatial distribution of marine species and species traits from all 
European regional seas. EMODnet Biology is built upon the World Register of 

Marine Species
34  and the European Ocean Biogeographic Information 

System. 

Types of data 
  

Biological data from surveys in the water column and on the sea bed for 
species of phytoplankton, zooplankton, angiosperms, macro-algae, benthos, 
birds, mammals, reptiles and fish occurring in European marine waters 
including species attributes, sampling methods and biological indicators 

Types of products Biological data products, indicating the temporal and spatial trends in 

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

33 The European Ocean Biogeographic Information System ς EurOBIS ς is an online marine biogeographic database compiling data on all 
living marine creatures. http://www.eurobis.org/  

 

http://www.emodnet-biology.eu/
http://www.marinespecies.org/
http://www.marinespecies.org/
http://www.iobis.org/
http://www.iobis.org/
http://www.marinespecies.org/
http://www.eurobis.org/
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abundance of marine life. Decadal patterns in species distribution and 
abundance. 

Services Search, selection, mapping and download 

Geographic Scope
  

All European Seas 

Timeline EMODnet Biology was initiated in EMODnet Phase I (2009-2013). During the 
current Phase II (2013-2016) EMODnet Biology is moving towards a fully 
operational service.  

Operational Structure The EMODnet biology portal is developed and maintained by a consortium of 21 
government agencies and research institutes with national and international 
expertise in marine biological data monitoring and data management. It is led and 
coordinated by Flanders Marine Institute (VLIZ) http://www.emodnet-
biology.eu/partners  

Contacts  http://www.emodnet-biology.eu/contact, info@emodnet.eu 

 

6.2.1.1 EMODnet Biology ς Users and applications 

The main user group for EMODnet Biology to date has been the scientific community. Its relevance 
for supporting legislative frameworks is being developed, as outlined in the EMODnet Biology annual 
ǊŜǇƻǊǘΣ ά²Ŝ ƛŘŜƴǘƛŦȅ ŀƴŘ ŦƻŎǳǎ ƻƴ ōƛƻƭƻƎƛŎŀƭ Řŀǘŀ ǘȅǇŜǎΣ ǎǇŜŎƛŜǎΣ ǎǇŜŎƛŜǎ ŀǘǘǊƛōǳǘŜǎΣ ǎŀƳǇƭƛƴƎ 
methods and biological indicators to support the variety of legislations, and create biological data 
products, indicating the temporal and spatial trends in abundance of marine life to support 
ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƭŜƎƛǎƭŀǘƛƻƴǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜ aŀǊƛƴŜ {ǘǊŀǘŜƎȅ CǊŀƳŜǿƻǊƪ 5ƛǊŜŎǘƛǾŜΦέ Specifically, an EU-
wide assessment of species and communities identified as indicators for descriptors 1, 2, 3, 4 and 6 
of the Marine Strategy Framework Directive was performed. As a result, it is now possible to search 
the EMODnet Biology Data Portal for the relevant speciŜǎ ŀƴŘ ƻōǎŜǊǾŀǘƛƻƴǎ ǳǎƛƴƎ ǘƘŜ άǎpecies 
ƛƳǇƻǊǘŀƴŎŜ ǘƻ ǎƻŎƛŜǘȅέ ǎŜƭŜŎǘƛƻƴΦ EMODnet Biology has also developed Operational Oceanographic 
tǊƻŘǳŎǘǎ ŀƴŘ {ŜǊǾƛŎŜǎ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ȊƻƻǇƭŀƴƪǘƻƴ Řŀǘŀ ǇǊƻŘǳŎǘǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ L/9{Ω 9ŎƻǎȅǎǘŜƳ 
Overviews which describe the trends in pressures and state of regional ecosystems. 

http://www.emodnet-biology.eu/partners
http://www.emodnet-biology.eu/partners
http://www.emodnet-biology.eu/contact
mailto:info@emodnet.eu
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Figure 3. EMODnet Biology data product showing decadal gridded Cod (Gadus morhua) abundance 
illustrating the dramatic decline in the cod stock in the North Sea. http://www.emodnet-
biology.eu/data-products?album=4551&pic=102229  

6.2.1.2  EMODnet Biology: Opportunities for Knowledge Transfer 

There is an opportunity to promote further the products being developed by EMODnet biology in the 
context of MSFD but also in a wider context. EMODnet Biology produce over 60 data products 
indicating the abundance of different marine species. Amongst these products, some provide 
evidence of the negative effects of human activities on the marine environment, for 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 sharing (ABS) 
will bring with it new responsibilities for users of genetic resources. In particular, users (e.g. 
scientists, researchers) will need to be able to demonstrate that any genetic resource they are using 
in the EU has been accessed and is being used in accordance with the national ABS measures in place 
in the country from which the sample originated. This implies a need for traceability on all genetic 
resources. The MicroB3 project developed the ΨM2B3 reporting standardΩ (Ten Hoppen et al., 2015) 
which describes minimal mandatory and recommended contextual data that 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 samples, regardless of the purpose for which they were taken (basic or applied research). 
This is an interesting and timely opportunity, particularly in light of discussions at the UN General 
Assembly regarding a new implementing agreement to the UNCLOS for the protection and 
conservation of biological diversity from areas beyond national jurisdiction. These discussions are 
considering a package of issues, one of which is access and benefit-sharing of marine genetic 
resources. There is an opportunity to influence these discussions to support the freedom of marine 
scientific research and the development of tools such as those described would provide useful 
concrete means of supporting traceability of marine genetic resources without contributing a heavy 
administrative burden on scientists. 

http://www.emodnet-biology.eu/data-products?album=4551&pic=102229
http://www.emodnet-biology.eu/data-products?album=4551&pic=102229
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Table 3 A non-exhaustive list of EMODnet Biology data and products relevant to COLUMBUS 
Competence Nodes and relevant gaps or challenges identified in section 5.3 

COLUMBUS Competence Nodes Details of information in EMODnet Biology portal with potential to 
address gaps and challenges identified in 3.1 

COLUMBUS 
Competence 
Node 

Marine Governance 
and Management  

Data on invasive species 

 

MSFD implementation as outlined below 

Fisheries Benthic survey data 

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

Marine biological 
resources 
(biotechnology) 

Information on species distribution and abundance, including 
microorganisms.  

EMODnet biology have been involved in the development of standards to be 
applied to oceanographic biodiversity sampling which could support 
traceability of genetic resources under the Nagoya Protocol 

Marine 
Environment and 
Futures  

Data products (time series) can contribute to describing trends in pressures 
and state of regional ecosystems 

Marine Physical 
Resources  

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

Maritime transport 
and logistics 

N/A 

Maritime Tourism Identification of species distribution for recreational fisheries and ecotourism 

Marine Strategy 
Framework 
Directive 
Descriptor  

1, 2, 3, 4 ¢ƘŜ Řŀǘŀ ǇƻǊǘŀƭ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ǎŜƭŜŎǘ ŦƻǊ ǘƘŜ ΨǎǘŀǘǳǎΩ ƻŦ ǎǇŜŎƛŜǎ ŦƻǊ 
conservation purposes (IUCN, CITES), whether they are introduced or 
invasive, of fishery or aquaculture interest (FAO), harmful, or used as an 
ecological indicator (MSFD). 

Data can be visualised in map format and administrative boundary layers can 
be added including; exclusive economic zones (EEZ), ICES eco-regions and 
IHO Sea Areas 

Marine Spatial 
Planning 
Directive 

 Portal contains data relevant to Article 8(2)
35

 

- Aquaculture areas, Fishery areas 

                                                           
35 2. In doing so and in accordance with Article 2(3), Member States shall take into consideration relevant interactions of activities and uses. 
²ƛǘƘƻǳǘ ǇǊŜƧǳŘƛŎŜ ǘƻ aŜƳōŜǊ {ǘŀǘŜǎΩ ŎƻƳǇŜǘŜƴŎŜǎΣ ǇƻǎǎƛōƭŜ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǳǎŜǎ ŀƴŘ ƛƴǘŜǊŜǎǘǎ Ƴŀȅ ƛƴclude: aquaculture areas, fishing areas, 
installations and infrastructures for the exploration, exploitation and extraction of oil, of gas and other energy resources, of minerals and 
aggregates, and for the production of energy from renewable sources, maritime transport routes and traffic flows, military training areas, 
nature and species conservation sites and protected areas, raw material extraction areas, scientific research, submarine cable and pipeline 
routes, tourism, underwater cultural heritage. 
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6.2.2 EMODnet Chemistry Portal 

EMODnet Chemistry is the largest thematic consortium of the EMODnet network with 46 institutes 
working together to collect, standardise and make available information and products for groups of 
chemical variables covering all European sea-basins. EMODnet Chemistry provides access to marine 
chemistry data sets 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 states. Data harvesting and products generation are organised at regional level and 
the majority of the data is available via open-access.  

 

Table 4 EMODnet Chemistry Overview 

EMODnet Chemistry 

Full Name European Marine Observation and Data Network Chemistry Portal 

Description The portal will give access to marine chemistry data sets and data products specifically 
implemented to support the Marine Strategy Framework Directive for the five EMODnet regions 
(Baltic Sea, North Sea area, Atlantic Sea area, Black Sea and Mediterranean Sea) which will be 
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 

¶ Silicates 

¶ organic matter. 

Types of data-
products 

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

Time series data visualised as dynamic plots which can be customised in order to display vertical 
profiles of chemical properties in time- or depth-ranges selected by the user. 

Spatial interpolated data products are provided as 10-year running averages to allow rapid 
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visualisation of temporal trends; 

Services Search functions to search for, visualise and download data sets and data-products. Quick 
ΨǎŜŀǊŎƘ ŦƻǊ ŎƘŜƳƛŎŀƭǎ ōȅ ǊŜƎƛƻƴΩ ŦǳƴŎǘƛƻƴΣ ŀƭƭƻǿǎ ǎŜŀ ōŀǎƛƴ ƭŜǾŜƭ ǎŜŀǊŎƘ ŦƻǊ ŎƘŜƳƛŎŀƭ Řŀǘŀ ŀƴŘ 
visualisation of all data points for that region on a map.  

Geographic 
Scope  

All European Seas 

Timeline EMODnet Chemistry was initiated in EMODnet Phase I (2009-2013). During the current phase 
EMODnet Chemistry is moving towards a fully operational service.  

Operational 
Structure 

The EMODnet Chemistry portal is developed and maintained by a network of 46 European 
institutes from 29 coastal countries, comprising 32 partners and 14 sub-contractors. Partners 
include National Oceanographic Data Centers (NODCs), monitoring agencies responsible for 
national monitoring programs for nutrients and hazardous substances and research institutes 
acquiring data on nutrients and contaminants in the marine environment. EMODnet Chemistry is 
coordinated by OGS (Instituto Nazionale di Oceanografia e di Geofisica Sperimentale), Division of 
Oceanography  

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

 

6.2.2.1 EMODnet Chemistry ς Users and applications 

EMODnet CƘŜƳƛǎǘǊȅΩǎ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ǇǊƻǾƛŘŜ Ŧƛǘ-for-purpose data for MSFD implementation.  
This is being achieved by maintaining a regular and open dialogue with MSFD actors such as the 
Regional Sea Conventions and by optimising EMODnet Chemistry services and products for specific 
MSFD indicators. A problem with advancing the dialogues between data repository actors and MSFD 
actors has been trying to establish at what level within the relevant organisations the dialogue 
should be taking place. High-level dialogue is useful in the first instance and to maintain overview of 
the process, however it has become increasingly necessary for dialogue to take place at the relevant 
technical levels. For this to happen, there is a need to identify the appropriate actors at member 
state level, in the Regional Sea Conventions and in the EMODnet community. 

  

http://www.emodnet-chemistry.eu/partners.html
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Table 5 A non-exhaustive list of EMODnet Chemistry data and products relevant to COLUMBUS 
Competence Nodes and relevant gaps or challenges identified in Section 5.3 

COLUMBUS Competence Nodes Details of information in EMODnet Chemistry portal with potential to 
address gaps and challenges identified in 3.1 

COLUMBUS 
Competence Node 

Marine Governance 
and Management  

MSFD as outlined below 

Fisheries Information on pollutants to assess status of fishing areas 

Aquaculture Data on chemical contaminants to contribute to appropriate siting of 
aquaculture farms. 

Marine biological 
resources 

Information on chemical contaminants relevant to culturing of biological 
resources 

Marine 
Environment and 
Futures  

Data parameters with relevance to climate change (partial pressure of 
oxygen and carbon dioxide) and eutrophication (chlorophyll) 

Marine Physical 
Resources  

N/A 

Maritime transport 
and logistics 

N/A 

Maritime Tourism Information on contaminants in touristic marine areas 

Marine Strategy 
Framework Directive 

Descriptor 

5, 8, 9 Data layers to support main actors in MSFD reporting specifically towards D5, 
eutrophication, D8 concentration of contaminants and D9 contaminants in 
seafood. 

Marine Spatial 
Planning Directive 

 Information relevant to Article 10
36

 

 

                                                           
36 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 information, necessary for 
maritime spatial plans. 

2. The data referred to in paragraph 1 may include, inter alia:(a)environmental, social and economic data collected in accordance with 
Union legislation pertaining to the activities referred to in Article 8; (b) marine physical data about marine waters. 
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6.2.2.2 EMODnet Chemistry ς Opportunities for Knowledge 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 
environmental management and protection activities. In this context, COLUMBUS could 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 different countries in Europe are 
handling their data collection, storage, assessment and reporting responsibilities with the aim of 
streamlining and organising these data flows more efficiently. 

6.2.3 EMODnet Bathymetry Portal 

EMODnet Bathymetry portal collects and provides access to bathymetric survey data and a derived 
product; a harmonised medium resolution bathymetry Digital Terrain Model (DTM) of all sea basins 
in European waters. The DTM can be browsed and downloaded via the portal. The portal provides 
access by discovery 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 EMODnet DTM product. Access to 
the survey data sets is both open and restricted, ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ Řŀǘŀ ƻǿƴŜǊΩǎ ǇƻƭƛŎȅΦ Agreed 
standards and common vocabularies have been adopted for data, data products and metadata 
formats. The portal follows INSPIRE and OGC standards for providing discovery, viewing, 
downloading and wider interoperability services. EMODnet Bathymetry is moving towards high 
resolution DTMs and some coastal areas are already available at high resolution. Data gaps remain 
however and more data (bathymetric survey data) would improve the model and its use.  

 

Figure 4. EMODnet Bathymetry high resolution DTM of Tyrrhenian Sea near Sicily ς Italy and South 
Italy 
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In the context of this report it is important to note that the EMODnet Bathymetry portal has been 
built using the SeaDataNet37 (FP7) Common Data Index (CDI) infrastructure with its network of 
distributed data centres, which has been adopted and adapted to provide an integrated and 
harmonised overview and access to the survey data sets that were gathered by the project. The CDI 
metadata files describe bathymetric survey measurements, following the ISO19115 ς 19139 
metadata standards, and are supported by SeaDataNet controlled vocabularies. The SeaDataNet 
Sextant38 catalogue service has also been adapted as a discovery service for providing details about 
ŎƻƳǇƻǎƛǘŜ 5¢aΩǎ ǘƘŀǘ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ ǎƻƳŜ Řŀǘŀ ŎŜƴǘǊŜǎ ƛƴǎǘŜŀŘ ƻŦ ōŀǎƛŎ ǎǳǊǾŜȅ Řŀǘŀ ǎŜǘǎΦ The 
SeaDataNet II project (FP7) continued the work of SeaDataNet.  

Table 6 EMODnet Bathymetry Overview 

                                                           
37 SeaDataNet, is the pan-European infrastructure for ocean & marine 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. 

38 Sextant, catalogue servƛŎŜ ǳǎŜŘ ǘƻ ǇǊƻǾƛŘŜ ŘŜǘŀƛƭǎ ŀōƻǳǘ /ƻƳǇƻǎƛǘŜ 5¢a Řŀǘŀ ǎŜǘǎΦ Lǘ ŀƭƭƻǿǎ ǘƻ ŘƛǎŎƻǾŜǊ ŀƴȅ /ƻƳǇƻǎƛǘŜ 5¢aΩǎ ŀǎŀƛƭŀōƭŜ 
and used for the EMODnet DTM instead of bathymetry survey data sets. The location is given by a Lat-Lon box in a map and descriptions 
are given of each Composite DTM with information for what, when, how, and who. 

EMODnet Bathymetry  

Full Name and 
website  

European Marine Observation and Data Network Bathymetry Portal 

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

Description EMODnet bathymetry portal provides access to data and data products on 
the topography of the seabed, as depth from the sea surface to the seafloor. 

Types of data 
  

Provides access to bathymetric survey data sets (open and restricted) for all 
sea basins in Europe. Also makes available data layers on shipwrecks and 
underwater features. 

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

Services Bathymetry offers discovery, viewing and downloading services for 
individual and combined survey data layers and Digital Terrain Models as 
well as information about the underlying data sets used to compile the DTM. 

Geographic Scope
  

All European sea basins. 

Timeline Building on the EMODnet Bathymetry portal developed during Phase I 
(2009-2013), EMODnet Bathymetry is currently in the 2nd Phase of 
development (2013 ς 2016) and is enhancing and expanding existing services 

http://www.emodnet-hydrography.eu/
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6.2.3.1 EMODnet Bathymetry ς Uses and applications 

EMODnet Bathymetry is one of the most recognised of the EMODnet portals, with its DTM product 
currently the best of its kind. GEBCO39, the world leader in the development of bathymetric survey 
data sets currently uses EMODnet BathymetryΩǎ 5¢a in its global digital bathymetry product. Marine 
service providers are using EMODnet bathymetry DTMs to support their commercial marine data 
products and provide a full coverage surface to fill gaps found in commercial bathymetry data. 
EMODnet Bathymetry also provides bathymetric data for the generation of modelled seabed habitat 
maps. 

Table 7 A non-exhaustive list of EMODnet Bathymetry data and products relevant to COLUMBUS 
Competence Nodes and relevant gaps or challenges identified in Section 5.3 

COLUMBUS Competence Nodes Details of information in EMODnet Bathymetry Portal with potential 
to address identified gaps and challenges 

COLUMBUS 
Competence 
Node 

Marine Governance 
and Management  

See MSFD and MSP below 

Fisheries Seabed maps to contribute to improved knowledge of where to fish for 
which species.  

Aquaculture Provides bathymetric information for optimal siting of aquaculture farms. 

Marine biological 
resources 

Information on seabed topography for identification of underwater features 
relevant to sampling of microbes from extreme environments. 

Marine 
Environment and 
Futures  

Provides a bathymetric background layer for numerous informative maps of 
marine environmental features. 

                                                           
39 http://www.gebco.net/  

to move, together with the six other EMODnet sub-portals, towards an 
operational service with full coverage of all European sea-basins. 

Operational 
Structure 

The EMODnet Bathymetry portal is developed and maintained by a 
consortium of 24 European partners; these comprise members of the 
SeaDataNet consortium together with marine research institutes, the 
hydrographic survey community, and industry. EMODnet Bathymetry is 
coordinated by Marine Information Service MARIS, Netherlands. 

Contacts  Via http://www.emodnet-bathymetry.eu/  

http://www.gebco.net/
http://www.emodnet-bathymetry.eu/
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Marine Physical 
Resources  

Hydrographic data relevant to ocean energy site characterisation and 
development of suitable mooring systems. 

Maritime transport 
and logistics 

Navigational information. 

Maritime Tourism Provides a layer on underwater features and wrecks which are of interest to 
recreational divers and fishermen. 

Marine Strategy Framework Directive 

Descriptor (Annex 1) 

Information relevant to D6, Seafloor integrity and D7 hydrographical 
conditions. 

Marine Spatial Planning Directive Article 6e & Article 10
40

  

6.2.3.2 EMODnet Bathymetry: Opportunities for Transfer 

EMODnet bathymetry DTM has numerous applications as a background layer for products developed 
by marine service providers. Discussions with service providers at Oceanology International 2016 
identified an interest by some service providers in accessing the data layers on ship wrecks and 
underwater features. These are of interest for the production of e-charts for local fishermen and 
recreational divers. In terms of transfer of data to EMODnet bathymetry, more bathymetric survey 
datasets are required. 

6.2.4 EMODnet Human Activities Portal 

EMODnet Human Activities is the most recent addition to the series of EMODnet thematic portals. It 
aims to map the spatial extent and intensity of a wide array of marine and maritime activities in EU 
waters and to become the main entry point for spatial data on these activities in Europe.  

EMODnet Human Activities does not collect new data but assembles, harmonises and makes 
available the wealth of data on human activities in Europe that already 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 significantly reduces 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 maximise their use by a 
multitude of stakeholders (policy makers, researchers, students, spatial planners, etc.). Besides 

                                                           
40 Article 6 Minimal requirements for maritime spatial planning (e) organise the best use of available data in accordance with Article 10 

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 information, necessary for 
maritime spatial plans. 

2. The data referred to in paragraph 1 may include, inter alia: 

(a)environmental, social and economic data collected in accordance with Union legislation pertaining to the activities referred to in Article 
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 user-friendly overview of where activities are taking place. 

Table 8 EMODnet Human Activities Overview 

EMODnet Human Activities Overview 

Full Name and 
website 

European Marine Observation and Data Network, Human Activities Portal. 
http://www.emodnet.eu/human-activities  

Description EMODnet Human Activities makes available information on the geographical 
position, spatial extent and attributes of a wide array of marine and maritime 
human activities throughout Europe.  

Types of data 
  

Aggregate extraction, Dredging, Fish catches, Hydrocarbon extraction, Major 
ports, Mariculture sites, Ocean energy facilities, Telecommunication cables, 
Protected areas, Waste disposal (solids, including dredge material, dumped 
munitions, marine constructions), Wind farms, Other forms of area 
management/designation, Status of bathing waters, Offshore Installations, 
Hydrocarbon licenses and bidding blocks. 

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

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

Geographic Scope All European Sea Basins. 

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

Operational 
Structure 

EMODnet Human Activities is a relatively small consortium of 8 partners and is 
coordinated by COGEA, Italy  http://www.cogeaspa.it/.  

Contacts  http://www.emodnet-humanactivities.eu/support.php#contact apititto@cogea.it. 

 

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

Unlike the other EMODnet portals, Human Activities is cross-cutting 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 group. As the portal becomes fully 
operation it will contribute to better informed, evidence-based decision making, and reduce the 
indirect costs related to retrieving data currently scattered across multiple sources. For example, 
before the Human Activities portal was operational, in order to obtain information on oil and gas 
boreholes in Europe a user would have to survey at least 19 sources to find this  information. This 
process is extremely time consuming; considering different languages, different units of 
measurements, different projections, different formats, etc. Human Activities now provides this 
information as a single harmonised layer, in addition to information on licences and platforms. 

 

Figure 5. Screenshot from EMODnet Human Activities portal indicating active bore holes for 
hydrocarbon extraction and showing other available data- layers 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 include vessel density traffic maps that require AIS data and 
information on offshore mariculture sites. The former information is either difficult to obtain from 
public source or available from other sources but at a prohibitive cost. In addition, a key principle of 
EMODnet (Human Activities) is not to pay for data as this cost would eventually have to be 
transferred on to users. The data on mariculture sites is required, in particular by spatial planners. 
However, data on these sites is difficult to obtain, as it has to be acquired on a country-by-country 
basis but often countries do not have a single national source for this information and as such it can 
be very time-consuming and challenging to collate. Previously human activities obtained data from 
ǘƘŜ Ctт Ψ9ǳǊƻ{ƘŜƭƭ project41, which developed a map based viewer making available data on shellfish 
production sites.  This site has not been maintained since the project ended. The Horizon 2020 
project BlueBridge42 may prove interesting as a source of new data.  

As a result of interaction between Seascape and Bord Iascaigh Mhara (BIM)43, at the COLUMBUS 
partner meeting in March 2016, BIM provided data ƻƴ LǊŜƭŀƴŘΩǎ ƳŀǊƛŎǳƭǘǳǊŜ ǎƛǘŜǎ directly to Human 
Activities who were able to update their information. At Oceanology International 2016 there was 
interest by several companies in obtaining data from human activities. One in particular wishes to 
follow-up, as the portal develops, to obtain information for provision to ports and harbours on the 
activities happening in and around them. Commercial data on pipelines and cables is difficult to 
access. Seascape along with their Competence Node partner VLIZ have been engaging with industry 
actors to explore some of the issues around open-access data sharing by industry. This will be 
continued throughout the COLUMBUS project. The human activities layer on cultural heritage is of 
interest for maritime tourism. It may be interesting to explore the data made available via the 
SplashCos44 project on submerged archaeology for inclusion in this portal. 

  

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

42 The horizon2020 project BlueBridge which is BlueBRIDGE - Building Research environments fostering innovation, decision making, 
governance and education - is a European project aimed at providing innovative data services to scientists, researchers and data managers 
to address key challenges related to sustainable growth in the marine and maritime sectors http://www.bluebridge-vres.eu/about-
bluebridge  

43 Bord Iascaigh Mhara is the coordinator of the COLUMBUS project, www.bim.ie  

44 SPLASHCOS, a research network (2009ς2013) 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 the sea level rise at 
the end of the Last Glacial. 

http://www.euroshell-net.eu/Project/Approach
http://www.bluebridge-vres.eu/about-bluebridge
http://www.bluebridge-vres.eu/about-bluebridge
http://www.bim.ie/
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Table 9 A non-exhaustive list of EMODnet Human Activities data and products relevant to COLUMBUS 
Competence Nodes and relevant gaps or challenges identified in Section 5.3 

COLUMBUS Competence Nodes Details of relevant data, meta-data, information, data products or portal 
services with potential to address identified gaps and challenges 

COLUMBUS 
Competence 
Node 

Marine Governance 
and Management  

See MSFD and MSP below. 

 

 

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

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

Information on mariculture sites. 

Marine biological 
resources 

N/A 

Marine 
Environment and 
Futures  

Developing information on temporal variation and intensity indices of a series of 
geographically defined human activities 

Marine Physical 
Resources  

Information on existing and previous installations to contribute to site 
characterisation and project planning 

Maritime transport 
and logistics 

Information for port authorities on relevant activities happening in and around 
ports 

Maritime Tourism Data layers on bathing water quality 

Data layer on cultural heritage 

Marine Strategy Framework 
Directive 

Descriptor (Annex 1) 

Specifically, D11 Introduction of energy, however provides information on the 
spatial extent of human activities which are relevant to all descriptors. 

Marine Spatial Planning Directive Human Activities portal uniquely makes available information on a range of 
marine and maritime human activities throughout all European sea-basins. 
Previously this information tended to be available on a per country, regional or 
sector-by-sector basis. 
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6.2.5 EMODnet Geology Portal 

EMODnet Geology portal provides harmonised data on seabed substrate and bedrock geology, 
including information on coastal behaviour, aggregate deposits and geological events such as 
earthquakes, landslides and volcanoes. EMODnet Geology encompasses 36 organisations from 30 
countries and consists of the geological survey organisations of all of the maritime countries of the 
European Union. This partnership ensures 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 Sea) are provided to the project. The inclusion of organisations from Iceland, Norway 
and Russia, expands information access to the North Atlantic Ocean and to the margins of the Arctic 
(Barents Sea and White Sea). EMODnet geology is built on information primarily held by the project 
partners, but connects to other owners of information using Web Map Services (WMS)and in doing 
so ensures that information that is held elsewhere is not duplicated.  

A characteristic of EMODnet-Geology is that the main focus is on harmonised interpreted map 
information rather than the underlying data. However, the web delivery system is designed to be 
able to access data catalogues of information held by each partner organisation and therefore more 
detailed information (maps and data) can potentially be accessed at national level. 

EMODnet Geology provides some multi-resolution maps, but to ensure a harmonised, continuous 
map with no gaps, they also provide a broad scale map at lower resolution. 

Table 10 EMODnet Geology Overview 

EMODnet Geology 

Full Name and website European Marine Observation and Data Network, Geology Portal 

Description EMODnet Geology portal provides harmonised data on seabed 
substrate and bedrock geology, including information on coastal 
behaviour. 

Types of data ¶ Seabed substrate 

¶ Sediment accumulation rate 

¶ Sea-floor (bedrock) lithology 

¶ Sea-floor (bedrock) stratigraphy 

¶ Coastal behaviour 

¶ Mineral occurrences (e.g. oil and gas, aggregates, metallic 
minerals) 

¶ Geological events and probabilities (e.g. earthquakes, 
submarine landslides, volcanic centres) 

Types of products Harmonised, interpreted map information assembling the above 
data. 

Services Search, download and visualisation services. 
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Geographic Scope  All European regional sea basins (including the entire Baltic, 
Greater North Sea, Celtic Seas, Bay of Biscay and the Iberian Coast, 
Macaronesia and the Adriatic Sea) and extending to the North 
Atlantic Ocean and the Arctic margins (Barents and White Sea). 

Timeline The current EMODnet-Geology Project started in October 2013 and 
will run for 3 years, ending in October 2016 at which point the 
tender will be reissued. 

Operational Structure EMODnet Geology encompasses 36 organisations from 30 
countries and consists of the geological survey organisations 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 Geology products are of interest to a range of users in government, commercial sectors 
and research organisations. One example of application was where EMODnet Geology provided 
seabed substrate data to planners for the development of the regional plan for the trade- and sea 
area of the Gulf of Finland. Information on coastal change is obviously of considerable interest to 
coastal managers, particular in vulnerable coastal areas. Commercial operators have expressed an 
interest in the mineral data available via EMODnet Geology. 

 

Figure 6.  EMODnet Geology map showing coastal change 

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

















































































































