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1. Introduction
The Marine Environmental Data and Information Network (MEDIN) is a collaborative and open partnership, established in 2008 to provide the national framework for managing the United Kingdom’s valuable marine data and information. MEDIN has worked with a wide range of organisations across the public and private sectors to define an ambitious Business Plan for the next five years. The Plan sets out three strategic goals and ten High Level Objectives (HLOs) for MEDIN to achieve its vision that UK marine data are Findable, Accessible, Interoperable and Reusable (FAIR) {link to Business Plan 2024-2029}. This document details a series of activities, proposed by our Partners and the wider marine community, to enable us to deliver our Business Plan. Activities are proposed for each High Level Objective in this document, linking each activity back to one of our three strategic goals, described below. The likelihood and impact of completing these activities has been assessed using the criteria described in Appendix A. Activities below are ranked based on their impact in the first instance, and secondly on the likelihood of them being realised. 

Strategic Goals

	Goal A: Adoption and organisation
	Goal B: Technical Infrastructure
	Goal C: Community and education

	
We deliver our vision for all of the UK marine community by engaging with our stakeholders; providing tools and services that are beneficial across the wide spectrum of the marine data community and the full data lifecycle; ensuring widespread archiving and open access to high-quality data to enable maximum use and security and by providing integration and coordination of services.


	We deliver the technical infrastructure required to ensure the UK’s marine environmental data are Findable, Accessible, Interoperable and Reusable (FAIR) by providing: a coordinated network of marine Data Archive Centres; a single portal to access all UK marine data and standards; tools and services to support the UK marine community.
	We foster an open and constructive data management culture, encouraging global collaboration and partnerships, increasing awareness and engagement, addressing skills gaps, and providing training and education. 







2. Proposed activities

2.1  High Level Objective 1. Access to data. Provide efficient access to the most comprehensive coverage of high-quality marine data held by UK organisations via the MEDIN portal and DAC network, thereby enabling wide-ranging, coordinated and dynamic access to UK marine data, UK marine reference data, view and download services and other data products in line with user requirements.

	High Level Objective 1. Access to data.
	Adoption and Organisation Activities
	Likelihood
	Impact
	Technical Infrastructure Activities
	Likelihood
	Impact
	Community and Education Activities
	Likelihood
	Impact

	
	Manage and further develop a comprehensive metadata portal as the single place to find UK marine data, informed by our users’ needs. 
	H
	H
	Configure and further develop a comprehensive metadata portal to meet user requirements for a more user-friendly and intuitive interface. 
	H
	H
	 
	 
	 

	
	Maintain and expand a comprehensive network of accredited Data Archive Centres (DACs) providing a long-term archive of, and access to, quality-controlled data.
	H
	H
	Provide helpdesk support for users retrieving data from the network.
	H
	H
	 
	 
	 

	
	Reassess how easy it is to access data through the MEDIN framework with a focus on developing improved systems to facilitate ‘2 clicks to data’. 
	H
	H
	 
	 
	 
	 
	 
	 

	
	Work with DACs and other Partners to share knowledge and define baselines, targets and activities to support MEDIN working towards Net Zero.
	H
	H
	 
	 
	 
	 
	 
	 

	
	Develop new video guidance on how to find and access UK marine data.
	H
	M
	Maximise interoperability of MEDIN portal and provide guidance on interoperability to partners developing their own metadata portals to avoid duplication of effort. 
	H
	M
	 
	 
	 

	
	 
	 
	 
	Meet the data access needs of our broad range of users, including from citizen science and Local Environmental Records Centres (LERCs). 
	M
	M
	 
	 
	 

	
	 
	 
	 
	Review the implications of cloud adoption in the DAC network.
	M
	M
	 
	 
	 

	
	Assess the progress our partners have made in applying the FAIR data principles (Wilkinson et al, 2016) and carry out a health check of the UK marine data ecosystem.
	H
	L
	Guidance for version control shared across DACs. 
	H
	L
	 
	 
	 

	
	 
	 
	 
	Automate re-aggregation of multidisciplinary datasets from disparate DACs.
	L
	H
	 
	 
	 

	
	Assess benefits, costs and feasibility of creating a fully interoperable MEDIN data portal.
	M
	L
	 
	 
	 
	 
	 
	 

	
	Pilot providing links from the MEDIN portal to DAC APIs to assess whether this facilitates more efficient access to data.
	M
	L
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	Work with DACs to facilitate more equitable access to marine information, removing barriers to access. 
	L
	M
	 
	 
	 







2.2  High Level Objective 2. Smooth archival. Facilitate frictionless, secure, cost-effective, long-term archiving of marine data within the MEDIN DAC network.

	High Level Objective 2. Smooth archival
	Adoption and Organisation Activities
	Likelihood
	Impact
	Technical Infrastructure Activities
	Likelihood
	Impact
	Community and Education Activities
	Likelihood
	Impact

	
	 
	 
	 
	Provide support to enable streamlined archival of data, making use of machine learning technology as appropriate. 
	H
	H
	 
	 
	 

	
	Continue to deliver and assess the triage process for archiving multidisciplinary datasets within MEDIN DACs, adapting the process if necessary.
	H
	M
	 
	 
	 
	 
	 
	 

	
	Develop a data ingestion model covering all DACs.
	H
	M
	Maintain and enhance the single submission point for data submitted to DACs, building on the established triage process.
	H
	M
	 
	 
	 

	
	Share experiences of streamlining data ingestion across DACs.
	H
	M
	Meet the data archival needs of our broad range of users, including from citizen science and LERCs. 
	M
	H
	 
	 
	 

	
	 
	 
	 
	Provide guidance to Partners to support more data being made available in Near-Real-Time. 
	M
	M
	 
	 
	 

	
	Develop guidance on the implications of making data openly available via MEDIN DACs, specifically targeted at non experts, to address concerns about Intellectual Property Rights, Copyright, Licenses etc.
	M
	L
	 
	 
	 
	 
	 
	 

	
	Publish data retention policies to help MEDIN partners and other UK organisations archive their data at the relevant MEDIN Data Archive Centre(s).
	L
	L
	 
	 
	 
	 
	 
	 





2.3  High Level Objective 3. Tools and standards. Develop and provide an open access suite of easy to use, forward-looking data management tools and standards e.g. data guidelines, metadata standard, Application Programming Interface (API) guidance, fostering community sharing of expertise and code, to ensure more efficient handling of all marine data generated now and in the future. 

	High Level Objective 3. Tools and standards
	Adoption and Organisation Activities
	Likelihood
	Impact
	Technical Infrastructure Activities
	Likelihood
	Impact
	Community and Education Activities
	Likelihood
	Impact

	
	 
	 
	 
	Manage and maintain a discovery metadata standard for the UK marine community that complies with national (GEMINI) and international standards (ISO), providing a consistent way for users to ‘Find’ UK marine data.
	H
	H
	 
	 
	 

	
	 
	 
	 
	Enhance the discovery metadata standard for the UK marine community to encompass Partners’ requirements (e.g. for non-spatial data).
	H
	H
	 
	 
	 

	
	 
	 
	 
	Support Partners to create MEDIN-compliant metadata, by providing tools to create and validate metadata and by providing expert advice to Partners that opt to use other tools. 
	H
	H
	 
	 
	 

	
	 
	 
	 
	Develop and maintain new and current data guidelines to encompass partners’ requirements, collaborating with external guidance providers where appropriate (e.g. data guidelines for new data types such as high volume, computer model and diverse datasets). 
	H
	M
	 
	 
	 

	
	 
	 
	 
	Engage non-specialists when carrying out User Testing of new tools and standards to enable wider adoption. 
	H
	M
	 
	 
	 

	
	 
	 
	 
	Promote data citation ensuring acknowledgement for the data collectors, which will foster improved credibility and trust. 
	H
	M
	 
	 
	 

	
	 
	 
	 
	Develop MEDIN data guidelines to enable automated streamlined ingestion into MEDIN DACs. 
	M
	M
	 
	 
	 

	
	 
	 
	 
	Develop data guidelines so that discovery metadata can be pre-populated, reducing duplication of effort.
	M
	M
	 
	 
	 

	
	 
	 
	 
	Maintain and further develop interoperable APIs/web services to enable big data/AI/Digital Twins to access free data for addressing world problems.  
	L
	H
	 
	 
	 

	
	 
	 
	 
	Review relevance of MEDIN data standards and guidelines and deprecate if no longer relevant. 
	M
	L
	 
	 
	 

	
	 
	 
	 
	Move away from all proprietary software for MEDIN resources. 
	M
	L
	 
	 
	 

	
	 
	 
	 
	Develop or signpost guidance/standards for creating data products, ensuring lineage and provenance of underlying data is clear. 
	L
	M
	 
	 
	 

	
	 
	 
	 
	Explore MEDIN recommendation for guidance on a workflow for developing data products, signposting existing guidance if appropriate. 
	L
	M
	 
	 
	 





2.4  High Level Objective 4. Community leadership. Lead and build a community of engaged users of marine data, fostering good data management practice, promoting open data principles and the widespread adoption of the MEDIN framework.

	High Level Objective 4. Community leadership.
	Adoption and Organisation Activities
	Likelihood
	Impact
	Technical Infrastructure Activities
	Likelihood
	Impact
	Community and Education Activities
	Likelihood
	Impact

	
	Champion the reuse value of marine data, building on previous collaboration with the Organisation for Economic Cooperation and Development (OECD) and the Global Ocean Observing System (GOOS).
	H
	H
	 
	 
	 
	Advertise what’s available for users using the MEDIN website, social media and Marine Data Newsletter.
	H
	H

	
	 
	 
	 
	 
	 
	 
	Identify opportunities to support and get involved with national initiatives (including citizen science projects) that can provide funding and support delivery of the MEDIN Business Plan.
	H
	H

	
	Increase the number of MEDIN partners, particularly across less well represented sectors.
	H
	M
	 
	 
	 
	Encourage widespread use of Application Programming Interfaces (APIs)/Persistent Identifiers (PIDs)/Digital Object Identifiers (DOIs) to improve interoperability.
	H
	M

	
	 
	 
	 
	 
	 
	 
	Promote marine data management best practice and promote FAIR data principles through MEDIN workshops and student seminars.
	H
	M

	
	 
	 
	 
	 
	 
	 
	Raise awareness of MEDIN and the data lifecycle.
	H
	M

	
	 
	 
	 
	 
	 
	 
	Share the MEDIN Business Plan with all MEDIN mailing lists, social media and stakeholders to broaden awareness of MEDIN goals.
	H
	M

	
	 
	 
	 
	 
	 
	 
	Show the clear links between MEDIN/UK initiatives and international data initiatives to end users.
	H
	M

	
	Publish position papers on relevant issues, drawing on expertise from across the extensive network, allowing us to set direction and increasing visibility of our services.
	M
	H
	 
	 
	 
	Create user stories/case studies to showcase MEDIN’s benefits, tools, services, impacts and value of the data.
	M
	H

	
	Maintain and increase the sponsorship of MEDIN, fostering an engaged community committed to providing stable funding to the network.
	M
	H
	 
	 
	 
	Implement a MEDIN standard data management plan including guidance and share with wider marine community.
	M
	M

	
	Gather and publish use-cases demonstrating successful use of MEDIN data and successful collaboration with MEDIN on the MEDIN website.
	M
	M
	 
	 
	 
	Raise awareness of UKDMOS and create user stories showing benefits of the catalogue.
	M
	M

	
	Produce resources for data champions, such as success stories and strategies, for promoting data management in organisations.
	M
	M
	 
	 
	 
	Proactively identify, target and engage with new suppliers to get their data on the MEDIN portal.
	M
	M

	
	 
	 
	 
	 
	 
	 
	Consider signing up to e.g. LOCUS Charter to prove consideration of data ethics principles and encourage others to do the same (trust building).
	M
	M

	
	 
	 
	 
	 
	 
	 
	Create a mapping/diagram of international standards/national standards to show users what exists, adding value by providing the bigger picture.
	M
	M

	
	 
	 
	 
	 
	 
	 
	Provide accreditation for data practitioners.
	L
	M



2.5  High Level Objective 5. Environmental assessments. Facilitate domestic and international assessments of the marine environment through the systematic storage, management and dissemination of UK monitoring data and provision of advice on retrieval and amalgamation of large, multidisciplinary datasets.

	High Level Objective 5. Environmental assessments
	Adoption and Organisation Activities
	Likelihood
	Impact
	Technical Infrastructure Activities
	Likelihood
	Impact
	Community and Education Activities
	Likelihood
	Impact

	
	Liaise with UK Marine Monitoring and Assessment Strategy (UKMMAS) community to understand data needs and plans.
	H
	M
	 
	 
	 
	Provide web presence for UKMMAS Evidence Groups.
	 H
	 M

	
	Maintain a data strategy for UKMMAS community.
	H
	M
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	





2.6  High Level Objective 6. Data interoperability. Support the UK marine sector to implement globally and cross-domain interoperable marine data services, e.g. machine-readable Application Programming Interface (API) for DACs and others.

	High Level Objective 6. Data interoperability
	Adoption and Organisation Activities
	Likelihood
	Impact
	Technical Infrastructure Activities
	Likelihood
	Impact
	Community and Education Activities
	Likelihood
	Impact

	
	Make MEDIN metadata available using the globally interoperable infrastructure Ocean Data and Information System (ODIS), supporting the UN Ocean Decade.
	H
	H
	 
	 
	 
	 
	 
	 

	
	Further modularise the MEDIN data guidelines, to enable a fully modular structure that facilitates greater uptake.
	H
	M
	 
	 
	 
	 
	 
	 

	
	Support MEDIN DACs to make their marine data holdings available using the globally interoperable infrastructure ODIS, supporting the UN Ocean Decade.
	H
	M
	 
	 
	 
	 
	 
	 

	
	Establish guidance for applying the Open Geospatial Consortium Environmental Data Retrieval Application Programming Interface standard for marine data.
	M
	H
	Facilitate interoperability improvements to national and international data flows (e.g. GOOS, OIH) and underpinning tools (e.g. controlled vocabularies), including cross-discipline and cross-sector data flows. 
	M
	H
	 
	 
	 

	
	Develop interoperable links between monitoring programmes, metadata and data (UK Directory of Marine Observing Systems UKDMOS, MEDIN portal and MEDIN DACs). 
	M
	M
	 
	 
	 
	 
	 
	 

	
	Identify, agree and roll out agreed standardised data access API across all MEDIN DACs.
	L
	H
	Establish an interdisciplinary marine data portal using an OGC EDR API standard that will allow collation and sub-setting of data from multiple sources.  
	L
	H
	 
	 
	 

	
	Facilitate the development of interoperable APIs/Web services at MEDIN DACs to enable big data/AI/Digital Twins to access free data for addressing world problems.  
	L
	H
	 
	 
	 
	 
	 
	 

	
	Develop the MEDIN data guidelines so that they are available in an interoperable format e.g. RDF, JSON.
	L
	M
	 
	 
	 
	 
	 
	 





2.7  High Level Objective 7. Data from new technologies. Lead the UK marine community in data management for new data types and emerging technologies, including autonomous and robotic systems.

	High Level Objective 7. Data from new technologies
	Adoption and Organisation Activities
	Likelihood
	Impact
	Technical Infrastructure Activities
	Likelihood
	Impact
	Community and Education Activities
	Likelihood
	Impact

	
	Facilitate knowledge exchange across the MEDIN network around data transfer from autonomous platforms.
	H
	M
	Review capabilities and share experience across MEDIN DACs of using innovative technologies to automate metadata generation. 
	H
	M
	 
	 
	 

	
	Facilitate knowledge sharing for partners interested in data management for new data types and emerging technologies, formalising these as dedicated groups as needed.
	H
	M
	 
	 
	 
	 
	 
	 

	
	Maintain and expand the new/nascent data initiatives register to inform the next MEDIN Business Plan.
	H
	M
	 
	 
	 
	 
	 
	 

	
	Facilitate the development of data guidelines for new data types and emerging technologies, as needed by our partners.
	M
	M
	Facilitate engagement across emerging technologies to give focus to data management activities. 
	M
	M
	 
	 
	 

	
	Review initiatives where MEDIN partners are using or developing autonomous platforms, assessing where new standards are required, highlighting issues and celebrating successes. 
	M
	M
	 
	 
	 
	 
	 
	 

	
	Develop a case study to showcase the integration of near-real-time data from autonomous platforms with other data systems.
	M
	M
	 
	 
	 
	 
	 
	 

	
	Promote data management best practice and FAIR principles with the Artificial Intelligence/machine learning community. 
	M
	M
	 
	 
	 
	 
	 
	 

	
	Develop data management tools for new/nascent technology as user needs emerge.
	L
	M
	 
	 
	 
	 
	 
	 

	
	Assess benefits, costs and feasibility of developing a service to aggregate near-real-time marine data.
	L
	L
	 
	 
	 
	 
	 
	 






2.8  High Level Objective 8. Monitoring. Record and provide access to information on monitoring activities in the UK and support the UK Marine Monitoring and Assessment Strategy (UKMMAS) community with expert advice.

	High Level Objective 8. Monitoring
	Adoption and Organisation Activities
	Likelihood
	Impact
	Technical Infrastructure Activities
	Likelihood
	Impact
	Community and Education Activities
	Likelihood
	Impact

	
	Maintain and manage a comprehensive catalogue of sustained monitoring activities around the UK on behalf of the UK Marine Monitoring and Assessment Strategy community.
	H
	H
	 
	 
	 
	 
	 
	 

	
	Hold a ground-up discovery session for identifying end user requirements and business uses for a directory of UK monitoring activity.
	H
	M
	 
	 
	 
	 
	 
	 

	
	Provide direct links between monitoring activities and the data collected from that monitoring (links between UKDMOS and MEDIN portal).
	H
	M
	 
	 
	 
	 
	 
	 

	
	Improve/update the directory of UK monitoring activities based on end user requirements and the desire to upgrade it to a more interoperable system. 
	M
	H
	 
	 
	 
	 
	 
	 

	
	Provide a framework showing how marine data and information are organised and how different portals link.
	M
	M
	 
	 
	 
	 
	 
	 

	
	Provide web presence for the UK Marine Monitoring and Assessment Strategy Evidence Groups.
	M
	M
	 
	 
	 
	 
	 
	 

	
	Provide guidance to Partners to support more data being made available in near-real-time.  
	M
	M
	 
	 
	 
	 
	 
	 






2.9  High Level Objective 9. Skills and education. Enhance data management skills within the marine community, providing and signposting training and education for all levels of experience.

	High Level Objective 9. Skills and education
	Adoption and Organisation Activities
	Likelihood
	Impact
	Technical Infrastructure Activities
	Likelihood
	Impact
	Community and Education Activities
	Likelihood
	Impact

	
	 
	 
	 
	 
	 
	 
	Deliver training workshops on marine data management, metadata and data standards, MEDIN operations and new data infrastructure to the broad range of MEDIN users.
	H
	M

	
	 
	 
	 
	 
	 
	 
	Collect and analyse feedback from MEDIN training participants, evolving the course to meet users’ needs.
	H
	M

	
	 
	 
	 
	 
	 
	 
	Signpost best practice for submitting, analysing and formatting marine data. 
	H
	M

	
	 
	 
	 
	 
	 
	 
	Develop and deliver targeted marine data management training workshops for undergraduate and postgraduate students to raise awareness of the value of well-managed data.
	M
	H

	
	 
	 
	 
	 
	 
	 
	Evolve MEDIN training resources to accommodate different learning styles.
	M
	M

	
	 
	 
	 
	 
	 
	 
	Produce non-technical guidance to support more equitable access to marine data management training, upskilling users in a range of topics. 
	M
	M

	
	 
	 
	 
	 
	 
	 
	Evaluate and adapt how MEDIN training events are advertised, to enable us to reach new audiences.
	M
	M

	
	 
	 
	 
	 
	 
	 
	Achieve and maintain Continual Professional Development (CPD) accreditation for MEDIN training workshops.
	H
	L

	
	 
	 
	 
	 
	 
	 
	Provide code fests to develop new ideas and products for the benefit of the marine community.
	L
	H

	
	 
	 
	 
	 
	 
	 
	Produce and publish a plain English guide to words, phrases and acronyms frequently used by the marine data community.
	M
	L

	
	 
	 
	 
	 
	 
	 
	Create an infographic summarising how to use different data portals.
	M
	L






2.10 High Level Objective 10. International influence and coordination. Integrate, coordinate and influence international and cross-domain data initiatives, sharing good data management practice.

	High Level Objective 10. International influence and coordination
	Adoption and Organisation Activities
	Likelihood
	Impact
	Technical Infrastructure Activities
	Likelihood
	Impact
	Community and Education Activities
	Likelihood
	Impact

	
	 
	 
	 
	 
	 
	 
	Incentivise the international marine data community to adopt FAIR data principles by sharing knowledge, experiences and resources with international committees, groups and conferences.
	H
	H

	
	 
	 
	 
	 
	 
	 
	Provide the national focal point for exchanging knowledge about international developments in marine data management, tools and systems.
	H
	M

	
	 
	 
	 
	 
	 
	 
	Promote the importance of prioritising and funding data management at national and international fora.
	H
	M

	
	 
	 
	 
	 
	 
	 
	Offer MEDIN infrastructure and training to global market.
	H
	M

	
	 
	 
	 
	 
	 
	 
	Seek funding or opportunities to collaborate with international data-sharing initiatives (both marine and non-marine) to help deliver this Business Plan in a holistic manner.
	M
	H

	
	 
	 
	 
	 
	 
	 
	Facilitate data flows from UK organisations to international repositories, sharing knowledge.
	M
	M


Appendix A - MEDIN activity likelihood and impact assessment criteria.
MEDIN have identified a series of activities that will allow its objectives to be achieved. The likelihood and impact of completing these activities have both been assessed using the criteria described below. Where an activity is to maintain infrastructure, the impact is assessed in comparison to the infrastructure no longer being supported.
	Value
	Likelihood
	Impact (assuming Activity is realised – should be independent of likelihood)

	Low
	A low likelihood activity is not likely to be realised within the business plan period. 
This may be down to lacking resource, technical capability, a lack of policy/drivers, or external factors preventing progress.
Low likelihood can typically be mitigated only through changes in resource or priorities across the network.
	Low impact does not necessarily imply that an activity is not worth carrying out. However, the benefits realised may either be relatively small, or only applicable to a relatively small part of the network/community. 
Some low impact activities may however open up or increase likelihood of higher impact activities in the longer run. 

	Medium
	Medium likelihood is where there is either a recognised need and willingness, but limited resource, or alternatively, that the activity challenges/requirements are not fully resolved.
Medium likelihood can usually be increased by prioritisation and agreement on final resolution of challenges across the network.
	Medium impact implies a considerable improvement on the current situation for most or all of the community relating to the activity. Medium impact activities will realise benefits without major disruptions, allowing other activities to remain in business as usual.

	High
	High likelihood means that all capabilities and resources are available and part of the activity may already have been progressed or is in preparation. This is backed up with clear strategic or policy motivation for the activity. 
High likelihood should be monitored to ensure there are not competing priorities that reduce likelihood.
	High impact activities will significantly change and improve the way in which the community/network operates. It will be manifested as large efficiency or capability gains, significant increase in community size, or other related metrics (e.g. more than 20% improvement?)


[bookmark: _GoBack]


20

image1.png
EDIN

marine environmental
data & information network




