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Publishable Summary for 18NET04 ForClimateOcean
Support for a European Metrology Network for Climate and Ocean
Observation
Overview
Understanding climate change and enabling economic growth through the European Union’s “Integrated
Maritime Policy” (IMP) and innovative climate services, requires reliable observations of climate and ocean
parameters. This 5-year project is carrying out a review of metrological requirements for the climate and ocean
communities and establishing the European Metrology Network (EMN) for Climate and Ocean Observation as
a recognised single focal point for stakeholders. It will also define a strategic research agenda (SRA) for the
EMN to facilitate aligned and coordinated research by the metrology community to meet stakeholder needs
and disseminate training materials to improve mutual understanding between metrologists and stakeholders.
Need
The 2015 Paris Agreement seeks to limit the rise in temperature of the Earth to well under 2 °C above preindustrial levels (aim below 1.5 °C) to significantly reduce the risks and impacts of climate change.
Governments and international organisations need to make complex, inter-related decisions to meet this
ambitious target. Such decisions require reliable climate models and a robust, integrated, global climate
observing system. The Global Climate Observing System (GCOS) has defined approximately 54 Essential
Climate Variables (ECVs) each with challenging measurement accuracy targets, to enable the global, multidecadal observation of small climate trends on data that is noisy due to natural variability, e.g. weather,
volcanoes.
The European Union’s IMP focusses on ‘Blue Growth’ – harnessing the potential of Europe’s oceans, seas
and coasts to stimulate economic development within environmental boundaries. Economic activities using
the ocean resources need to be supported by the capacity of ocean ecosystems to sustain them. Assessment
of the status and changes in marine systems are needed to inform economic activity decisions. The EU Marine
Strategy Framework Directive (2008) recommends ‘the adoption of methodological standards’ and the
European marine communities are establishing a community-driven coordinating framework, the European
Ocean Observing System (EOOS) in response to the observation needs for both environmental and economic
activities and decisions. The EOOS is based on the observation of Essential Ocean Variables (EOVs) which
include both the ocean ECVs and additional parameters that are important for other ocean activities.
To provide robust, interoperable and long-term data records, both GCOS and EOOS must be underpinned by
the core metrological principles of traceability to an agreed standard, uncertainty analysis and comparison.
The Quality Assurance Framework for Earth Observation (QA4EO), the World Meteorological Organization’s
Global Atmosphere Watch (WMO-GAW) and the EOOS Steering Committee all encourage the application of
metrological techniques.
Further to this, the metrological community needs to collaborate with ECV and EOV experts, to offer
metrological services that enable ‘in the field’ (or in space) measurements with ‘fit-for-purpose’ uncertainties
tailored to meet demanding observational environments. Metrological principles should also be applied to the
detailed analysis of large-scale data records. Previous European Metrology Projects (ENV04, ENV53,
14SIP04 and 16ENV03) are already having impact; however, the scale of the challenge (responding to all
ECVs) needs further European coordination of metrological capabilities to ensure all priority requirements can
be addressed.
European Metrology Network for Climate and Ocean Observation
The EMN for Climate and Ocean Observation will be established with three sections, based on the GCOS
classification of ECVs: Atmosphere, Ocean and Land. All sections support climate needs and reflect the
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broader economic needs related to oceans. The Ocean theme will also have an emphasis on the full range of
EOVs. The Land theme will be combined with the broader Earth Observation theme which will incorporate
‘remote sensing’ methods in general (satellites, aircraft, etc.) and their validation for all thematic domains:
Land, Ocean and Atmosphere. The EMN will support these three sections and will also establish a platform to
support harmonisation within and between the three sections. This project is needed because the EMN covers
an extremely broad scientific area and many stakeholders. The EMN is of high societal importance and needs
to provide impact to the community as quickly as possible. Therefore, this project will support the EMN in doing
this and will engage and respond to the needs of a broad range of stakeholders.
Objectives
The aim of the project is to accelerate the establishment of a strong, collaborative and long-term self-sustaining
EMN that understands and responds to stakeholder requirements. The project addresses the following
objectives:
1. To establish a forum for an ongoing dialogue to understand metrological needs related to the three
themes of the EMN (Land, Ocean and Atmosphere) and those of overseeing organisations operating
in all three themes. Facilitating engagement with stakeholders including: policy makers, scientists and
engineers (instrument builders, monitoring networks, modellers, and information service developers),
research organisations, space agencies, EU bodies such as EOOS, JPI Oceans and Copernicus and
international coordinating bodies such as WMO, GEO, GCOS, CEOS, etc.
2. To create a European focal point (one-stop-shop) for the provision of metrological guidance and
associated services available for the climate and ocean observation user communities. To provide
links and summaries of on-going and concluded national and coordinated research (e.g. EMPIR and
other H2020 relevant research) and a directory of available services and expertise tailored to
stakeholder needs.
3. To establish a strategic research agenda (SRA) for European Metrology in the Atmospheric, Terrestrial
and Oceanic Observation areas to ensure that, for all appropriate (~50) ECVs and EOVs traceability
to the SI or to a community reference can be supplied by at least one of the European NMIs or DIs.
The SRA will define research priorities, strategies and roadmaps for metrology to develop the
necessary knowledge and infrastructure and to interact with all the relevant international networks and
coordination bodies. The SRA will cover the three ECV areas, include a section on cross-cutting
techniques such as Earth Observation and will explicitly consider synergies between the different
themes. The SRA will also create the conditions for the long-term operation of the EMN including
interaction with the Central Facilities offered by the WMO, and other relevant metrology expertise
beyond the NMIs and DIs.
4. To disseminate training material on uncertainty estimation and analysis tailored to climate and
oceanographic sciences through: e-learning, webinars, video, face-to-face courses and providing
‘thesaurus like’ content to clarify and standardise key terminology.
Results
Objective 1: Engagement with stakeholders and stakeholder needs review
The project will perform two thorough reviews of climate and ocean community stakeholder requirements so
that these can inform the SRA. Both reviews (2019 and 2021) will determine community needs and establish
the infrastructure for a long-term dialogue between metrology and direct and broader stakeholder communities.
The first review was carried out during late 2019 and early 2020. This involved the following activities:
• We held a stakeholder mapping workshop with the members of the EMN to identify a full list of (~250)
stakeholder organisations and prioritised them according to their interest, importance and attitude to
our network.
• We prepared six online surveys, each asking a different community about the role metrology could
play in that community. These were advertised through our existing networks and through Twitter and
LinkedIn. Four surveys were responded to, with 55 responses in total including at least 10 from people
we had not previously engaged with.
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We reviewed the literature of the user communities, including reports of previous workshops, some
which metrologists had led, others that were organised by the communities. We also looked for
strategies, position papers and in the scientific literature. We reviewed ~15 such documents
We attended stakeholder meetings and discussed our survey with stakeholders at those meetings.
This included the ACTRIS meeting, Ocean Obs 2019 and the CEOS WGCV IVOS meetings.
We wrote a stakeholder needs report that summarised the findings of these surveys.

The stakeholder needs report will be made available to some of our key stakeholders during July 2020 and
more publicly later in the year.
Objective 2: Creating a European Focal Point
So that climate and ocean community stakeholders can have easy access to information about the knowledge,
experience and capabilities of European NMIs, the project will develop a web-portal that provides searchable
information on relevant NMI/DI capability, structured according to the ECVs/EOVs (rather than traditional
metrological disciplines). The project will also perform a gap analysis, comparing NMI/DI capability with the
stakeholder needs to consider where these needs are met or not met by the European metrology community.
This gap analysis will be structured around the ECVs/EOVs.
To make progress towards the long-term objective of having a true ‘one-stop-shop’ for European metrology in
support of these communities, the project will consider the options for the operational framework and
infrastructure of such a ‘one-stop-shop’ and develop a discussion document for the EMN. This may include
considering whether stakeholders should be able to contact a central entry point and get bespoke services,
perhaps from a combination of European NMIs/DIs, in a formally coordinated manner.
During the first year of the project, we performed a survey of all the member institutes of the EMN to identify
their activities in support of the ECVs and EOVs. The results were also discussed during a members’ workshop
in June 2019. The results of that survey are available on the EMN SharePoint. We felt it was too early to make
them public; but are reviewing them during 2020.
Objective 3: Establishing a strategic agenda for the EMN
The project will establish the first strategic research agenda for the EMN and create the
framework/infrastructure for this strategic agenda to be reviewed and updated by the EMN thereafter. The
strategic research agenda will consider the stakeholder prioritised needs and the review of NMI/DI capability
and will seek to ensure that research is performed and capability developed so that, for all ECVs/EOVs
(networks and observing systems), the European metrology community can provide traceability to SI, or to an
internationally-agreed standard. The strategic agenda will consider both the specific needs of the three
individual EMN themes (atmosphere, ocean, land/Earth), and the synergies between them. The strategic
research agenda will also consider the continued interaction with and existing metrological expertise and
facilities within the stakeholder community, including with the Central Facilities offered by the WMO.
A long-term sustainability plan for the EMN will be developed towards the end of the project which will consider
how the EMN will operate beyond the end of the project.
This work is planned for the second year of the project, so it can build on the stakeholder needs report from
the first year.
Objective 4: Developing and disseminating training material
The stakeholder communities are far larger than the metrology community. For the EMN to have the necessary
impact on Europe’s decision makers, the stakeholder communities must themselves understand the principles
and benefits of metrology and be able to make use of the core concepts of uncertainty analysis, traceability
and comparison. For this, the project will provide and disseminate training material such as e-learning,
webinars, video, face to face courses, etc. including ‘thesaurus like’ content to clarify and standardise key
terminology, particularly when translated between languages. The project will provide a dissemination platform
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and promotion vehicle for training material tailored to different target groups that has been developed in
previous collaborative projects and for any new material produced by the EMN partners.
During the first year of the project we have established a website and developed a communications plan, which
includes the importance of training. This work will be taken further in the second year.
Impact
During the first year of the project, the consortium gave presentations at seven significant conferences,
including two as a keynote speaker. One of these was a presentation of the EMN to the International Metrology
Congress (CIM 2019). Eleven additional stakeholder presentations were given, and the EMN led sessions at
Ocean Observation 2019 and EGU 2020. A successful event in the European Parliament, organised jointly
with the Knowledge for Innovation (K4I) platform was held in March 2019 and brought together policymakers,
key stakeholders, and meteorological experts to examine routes for addressing ever-impending climate
challenges. The project also hosted four 2-hour stakeholder webinars in February 2020 that were attended by
over 100 people. The project has also established a website, developed a Communications Plan and
established an EMN ‘brand identity’ with logos and templates.
Impact on industry and other end users
The direct impact of this project will be to accelerate the creation of the EMN and its sustainable integration
into the climate and ocean observation community in Europe. In this context the impact of this project will be
an increased recognition and support of the EMN by its stakeholders, an acceleration of the formation of the
network and a reduction in time until the EMN reaches its full maturity.
A strong and coordinated EMN will become a focus for different stakeholder communities – instrument
manufacturers, measurement networks, space agencies, Copernicus Climate Change Service and Copernicus
Marine Environment Monitoring Service, climate modellers, ocean-application industries, and wider society –
and their engagement with European metrologists. This project will also build on and expand the existing
participation in stakeholder community working groups, underpinned by the increased and broader
understanding of stakeholder needs which this project will identify.
Impact on metrology and scientific communities
By developing a clear understanding of user needs and in establishing a clear strategic direction for the EMN,
the project will enable the European metrology community to take a new approach to meeting our stakeholders’
requirements. In response to the EMN strategy, NMIs/DIs will focus existing activity and obtain new funding to
develop the necessary infrastructure (reference standards, calibration capabilities and services) to bring our
traceability out of laboratories into the field, the ocean, onto balloons, aircraft and satellites, and into the
cleanrooms and vacuum test chambers of satellite manufacturers. By working in close collaboration with the
identified stakeholder communities, and in learning from one another, the project shall be able to broaden its
remit, and consider the metrological aspects (uncertainty, traceability, comparison) for the whole of the
complex data processing involved in going from an in-situ measurement to determining an ECV.
Understanding data processing includes considering the metrological effect of the environmental conditions,
sampling and the conversion of physical and chemical observations to biogeophysical parameters.
The Climate and Ocean observation communities cover a broad range of metrological disciplines and over 50
ECVs/EOVs. By coordinating our research efforts through the strategic research agenda, the project will be
able to build European metrological capability so that eventually networks and sensors measuring ECVs and
EOVs all have access to the appropriate traceability, suitable comparisons and consistent uncertainty analysis.
This will meet the needs of the QA4EO and the Data Quality Objectives of the WMO-GAW and will support
activities in the ocean community towards standardisation and accreditation.
The collaboration between metrologists and measurement networks and their users will train scientists and
engineers across Europe to improve their quality assurance and ensure that European measurements
maintain their reputation for high quality and integrity. It is the hope that the EMN will become a template for
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similar activities in other geographic regions, ensuring that Europe is again at the forefront of international
strategy.
Impact on relevant standards
Standardisation in the climate and ocean observation communities comes through coordinating organisations
such as the WMO Global Atmosphere Watch (GAW), the Committee on Earth Observation Satellites (CEOS)
and the European Ocean Observing System (EOOS) and the Global Ocean Observing System (GOOS).
During the first year of the project, metrologists have led and participated in discussion about standardisation
in all of these communities. This has included chairing a CEOS working group defining “interoperability” and
leading a discussion at Ocean Observation 2019 on implementing metrological methods into ocean
observation. The project has also supported the metrological technical committees, having been presented at
many of the EURAMET technical committees and at some of the CIPM Consultative Committees (including
CCPR, CCQM and CCT).
Longer-term economic, social and environmental impacts
While the dominant societal benefit will be through the improved data availability to climate and oceanographic
models and the application of these to support society’s response to climate change and the sustainable
economic use of the oceans, there are also other commercial applications and opportunities for European
jobs. The Copernicus (and similar) services that rely on the measurement networks this EMN will engage with,
support not only climate and oceanographic applications, but also the provision of environmental data for a
large range of services from agriculture to transport to disaster response (e.g. flooding, drought and forest
fires) and border and maritime surveillance and security.
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