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The ocean matters to all of us: it regulates our climate, provides us with food 
and energy and supports thousands of jobs in the tourism sector. Maximising 
these benefits, whilst at the same time minimising the hazards it poses, demands 
large amounts of high-quality information. Much of this comes from ships, 
one of the oldest ways of observing the ocean, with Europe currently spending 
around €100 Million per year on collecting this information. Despite this colossal 
investment there is no systematic programme aimed at bringing these activities 
together to reduce costs and maximise their impact. EuroGO-SHIP aims to 
innovate every level of the value chain that links observations at sea to societal 
benefit. We have:

a.	 Built a community of practitioners across Europe, and demonstrated the 
practical benefits of working together to reduce costs and maximise quality,

b.	 Determined and demonstrated key services that hydrographers across 
Europe need, which they do not get at the national level,

c.	 Built relationships with other key observing systems to determine how 
EuroGO-SHIP can most effectively deliver these services within the European 
Research Infrastructure Landscape.

The next phase of EuroGO-SHIP will build on these actions to: 

a.	 Broaden the community to engage all seagoing nations in Europe,

b.	 Test operational structures to deliver the key services identified,  

c.	 Co-design the financial model and governance structures needed for a 
sustainable EuroGO-SHIP to operate from 2030 onwards in support of 
European Marine Science.

01 Summary

Credit: Marine Institute, photo by Tomasz Szumski
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The ocean delivers significant benefits 
to humanity; it regulates our climate, 
provides us with food and energy and
is a major site of recreation and tourism. 
At the same time, it poses significant 
hazards: sea-level rise and ocean 
acidification threaten infrastructure and 
fisheries and pollutants from land can 
modify coastal water quality leading to 
hazardous conditions and ocean anoxia. 
Minimising these risks and maximising 
the benefits demands large amounts of 
high-quality observations delivered in a 
timely manner to key end users in
an accessible form.

Ships are a major source of this 
information, due to their ability to 
profile the whole water column, 
undertake complex and difficult 
analyses in real-time, and provide 

gold standard ground truthing for 
autonomous instruments and satellites. 
This way of observing the ocean, termed 
hydrography, is a bedrock of the ocean 
observing system which nearly every 
marine nation relies on: in Europe 
alone ships deliver about 10,000 days 
of hydrographic observations per year 
at a collective cost estimated as €100 
Million per year.

Despite the colossal scale of this 
investment, there is no structure 
designed to support this activity at a 
European level to drive standards up 
and costs down by working together 
and allow European citizens to have 
access to more high-quality ocean 
information at lower cost.

EuroGO-SHIP seeks to fill this gap.
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Value chain: Scheme of the conceptual structure of the services provided by the RI toward the final goal of 
scientific excellence and increased value of data.

Delivering high quality observations at sea from ships is a complex undertaking: 
•	 Water samples need to be collected and analysed 
•	 Data from automated instruments need to be calibrated 
•	 Data streams need to be assembled and transmitted to secure data repositories
•	 Archived streams need to be made available – ideally in near real-time to support key 

applications such as weather forecasting
EuroGO-SHIP has the ambition to support European Researchers and Scientists in delivering every 
stage of this ‘value chain’.

Administration and Operation of RI

Pan-European Collaboration

EuroGO-HUB: Centralized Platform/Repository

Specialist Training and Capacity Building

Community Engagement and Advocacy

Shared Capabilities and Facilities

Expert Groups (EOVs, Data Flow)

DATA COLLECTION AND QUALITY

Persistent IDs, NRT data support, data 
collection support

Tools for cruise planning and cruise execution, 
BPs and SOPs, endorsement process, access 
to shared capability/capacity, on shore 
analysis, primary quality control

NRT data transmission, doi, catalogue, data 
pipeline for countries without NODC, FAIRify 
data, data pipeline maintenance, intercom-
parison exercises, secondary quality control

DATA ACCESS AND USABILITY

Quality and Excellence

Data Life Cycle

CORE ACTIVITIES (Value Chain)

SUPPORT ACTIVITIES
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MAPPING TO STATEMENT
of REQUIREMENT

Better use 
of better data

Innovation 
potential

VALUE FOR 
CUSTOMERS

EuroGO-SHIP Contributions to International Initiatives
In order to maximise synergies between European and Global observing networks EuroGO-SHIP is closely 
aligned with the international GO-SHIP programme, a component of the Global Ocean Observing System 
which Europe is a major contributor to, and which is the primary source of data that we rely on to track 
deep ocean heat and carbon uptake by the ocean and thus the ocean’s major role in regulating climate.

Almost all ocean observing is organised 
and delivered at the nation state level, with 
European nations having taken the decision 
to cluster similar activities within different 
countries into networks. As these mature, 
they become formal legal entities referred 
to as Research Infrastructures that can pool 
resources to deliver services needed by 
disparate groups and thus realise the full 
benefits of working together. EuroGO-SHIP is 
partway through this journey – here we report 
the key results of our initial work and describe 
a vision for future implementation. 

A fundamental question that EuroGO-SHIP 
asked is ‘what services do hydrographers 
need to deliver high-quality observations?’ 
Answering this question demanded a high 
degree of engagement with the community, 
and we have therefore invested heavily in 
understanding the scale of the community 
across Europe. This has allowed us to determine 
what people need and to test the delivery of 
some initial concepts. Finally we have built 
the relationships with others that we will need 
to codesign the optimal structure in the next 
phase of the programme.



EuroGO-SHIP: Observing the Ocean for Europe

6

There are 29 countries in Europe 
with access to the ocean: nearly all 
of whom we have made contact with 
to understand their hydrographic 
programme. These range in scale from 
regional activities in the marginal seas 
to big open ocean activities in the 
major Atlantic and Mediterranean 
facing countries. Overall, we estimate 
that around 600 hydrographic cruises 

take place a year, comprising 10,000 
days at sea with an estimated cost 
of 100MEuro. An operation of this 
scale clearly has diverse requirements 
however some clear themes emerged 
in what hydrographers around Europe 
want and need to deliver the key data 
streams that are used by scientists and 
policy makers.

03 Building a 
Community

Training: Key activities such 
as undertaking basic chemical 
observations are challenging to do to 
the highest international standards.   

Reference materials: We have some 
very real and live issues with the 
European supply of reference materials 
needed to measure ocean acidification, 
the ocean storage of carbon and 
eutrophication (nutrient enrichment 
of the coastal zone which can impact 
water quality and biodiversity). 

Protocols: Obtaining and accessing 
up-to-date best practices to ensure

These include:

that data quality is maximised and costs minimised.

Data: Clear data pipelines to efficiently transfer data to end users and to allow 
individual groups to compare their own data with that from neighbouring countries.  

Leadership and advocacy: Many European hydrographers do not sit within any 
regional network leading to them feeling underrepresented within the European 
Ocean Observing System and their voice not being heard at a national level.

EuroGO-SHIP consorti um

contacts outside EuroGO-SHIP consorti um
consultati ons outside EuroGO-SHIP consorti um
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EuroGO-SHIP has been piloting several of these key services to 
determine how they might work in practice

Training: Joint work at sea has enabled best practices to be shared and equipment 
loans across borders have demonstrated that pooling resources to jointly buy and 
operate equipment is a viable solution to the challenges many face in owning and 
operating expensive specialised equipment.

04 Testing Services 
and Their Delivery

Salinity training and facility sharing
Salinity is one of the key variables that characterises the physical and chemical properties 
of seawater and requires laboratory analysis of water samples collected by Niskin 
bottles for calibration to the highest accuracy. These measurements themselves require 
expensive equipment and expert knowledge – resources that are not always affordable 
and available. During a dedicated activity around a GeoEcoMar cruise in July 2023 in the 
Black Sea, EuroGO-SHIP partners NOC and IEO collaborated to provide both facilities 
(a salinometer for use onboard, salinity sampling and analysis supplies, and access to 
replicate analysis facilities) and in-person training for GeoEcoMar personnel, to build 
GeoEcoMar’s capacity to obtain sample data for calibrating CTD salinity. The activity 
successfully demonstrated that pooling resources leads to observing systems or member 
countries having access to a larger pool of technical expertise than they could afford alone.

Credit: Marta Álvarez Rodríguez & Teo Dormusat
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Reference materials: It is crucial that Europe maintains strategic autonomy in its 
ocean observing system: currently key materials are sourced from the US and work 
within EuroGO-SHIP has shown that a European wide facility to produce these 
materials is a very viable proposition.

Data: Real-time data transfers offer the prospect of improving operational models 
in real-time. This is technically possible and work in the first phase expanded the 
pool of European vessels delivering this  leading to enhanced ocean models.

Leadership: For the first time EuroGO-SHIP researchers have been funded to 
represent ship-based hydrography in further big European grants evolving the 
observing system. These include the development of a pan-observing system 
European Technical Support Centre in AMRIT and working with EuroArgo and 
ICOS in the TRICUSO project to optimise observations of Southern Ocean carbon 
uptake, a key part of the climate system and feeding directly into European science 
excellence.  More such projects are in the pipeline.

Carbon reference materials
Reliable estimates of key indicators such as ocean acidification and global trends of 
anthropogenic carbon in the deep sea are based on measurements of discrete water 
samples for total dissolved inorganic carbon. To ensure the quality of such measurements 
carbon reference materials (RM) – standard sea water that is calibrated for its dissolved 
inorganic carbon – are critical. However, the provision of RMs is precarious – there is 
only a single provider, and supply is limited and costly. EuroGO-SHIP partner GEOMAR 
(Kiel, Germany) produced a batch of stable in-house RM for marine inorganic carbon 
to be distributed to the EuroGO-SHIP partners. They also explored more cost-effective 
solutions to shipping and distributing the RMs in costly glass bottles. The use of plastic 
bags showed promising results, reducing costs significantly while at the same time offering 
flexibility and space efficiency. This activity clearly showcased the potential to produce 
in-house reference materials while at the same time demonstrating that producing and 
distributing is resource- and time-consuming and needs to be shared and coordinated 
between multiple laboratories.

Real-time Data
More high-quality observations assimilated into ocean models = better ocean 
forecasts = better weather forecasts

Real-time research vessel data adds value to forecasts because the vessels often make 
observations in regions that are not well observed by other platforms (e.g. in sea-ice 
covered regions or in shallow coastal regions). One of EuroGO-SHIP’s aims is to encourage 
and support more vessels submitting real-time data. By 2024, EuroGO-SHIP scientists have 
helped three new vessels to adopt the process: The Sir David Attenborough, Corystes 
and Plymouth Quest, operated by the UK, and detailed discussions with Ireland’s Marine 
Institute to install a real-time data transfer system on their vessel are ongoing.
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We have identified a clear need for 
the European hydrography community 
to be able to access services to 
improve the products and knowledge 
they deliver to European citizens. 
But how can we deliver these most 
economically? Collaborating with other 
Research infrastructures (RIs) could be 

part of the solution. We explored this 
possibility in a workshop we convened 
which revealed that there is some 
overlap of the services proposed by 
EuroGO-SHIP with services provided 
by other RIs. In addition all RIs showed 
strong support for EuroGO-SHIP and 
willingness to partner on some services.

05 Working with
Other RIs

Research Infrastructure Workshop
For the first time, EuroGO-SHIP brought together representatives from 22 actors in the  
European Marine Research Infrastructure landscape including key European marine data 
aggregators for a workshop in Venice in June 2024. The aim was to facilitate networking 
between ocean-observing Research Infrastructures, to explore how EuroGO-SHIP can 
support the observing community and to clarify how EuroGO-SHIP fits into the existing 
European Research Infrastructures landscape. Existing services and their potential overlap 
with EuroGO-SHIP were assessed and gaps identified which clearly highlighted the need 
for a Research Infrastructure tailored to ship-based hydrography.

Credit: SSBE Credit: SSBE

Adapted image from the JERICO Report ‘The joint European Research Infrastructure
Network for Coastal Observatories: Achievements and Strategy for the Future’ published in 2015

EuroGO-SHIP:
A new infrastructure

for European ship-based 
hydrography
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What a EuroGo-SHIP structure might look like

EuroGO-SHIP has reached a critical point in its evolution – we know there is a 
large community that needs support and that some other structures exist that 
can possibly supply this help – but what is the optimal way forward? In the next 
phase EuroGO-SHIP will explore this focussing on three key themes:

Building a community: We aim for a much broader engagement via the 
establishment of technical task teams, possibly working with other Research 
Infrastructures, a much stronger presence in regional and European scale 
conferences with dedicated side events.

Testing operational structures: the establishment of an annual summer school, 
on board a ship, if possible, with the production of reference materials moving 
beyond the pilot stage into a semi operational capacity. 

Developing a governance structure: working with other Marine Research 
Infrastructures to find a governance and financial model that uses the best of 
what already exists to give European hydrographers their own voice within the 
broader community.

06 What’s Next?

Word cloud from consultati on with nati onal representati ve based on answers to the 
questi on: Why do you make hydrographic observati ons?

Legislation and policy questions
Observations from hydrography provide both high quality information for the assessment 
reports of the Intergovernmental Panel on Climate Change (IPCC) and bring value to 
directive decision research such as that for the EUs Marine Strategy Framework and 
Water Directives. EuroGO-SHIP’s consultations with European hydrographers have 
shown that research, monitoring and directive-driven commitments are the main 
motivations for conducting hydrographic observations. Monitoring is largely related to 
key environmental parameters such as water mass properties, stratification, ecosystem 
status and biogeochemistry to provide a solid basis to quantify anoxia, ocean acidification 
and eutrophication in European coastal waters.
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