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Figure 1: A view of the GEBCO Grid 2021 courtesy of Paul Johnson, University of New Hampshire
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1. EXECUTIVE SUMMARY

The application for Year 5 funds for The Nippon Foundation GEBCO Seabed 2030 Project (Seabed 2030) is for the period 1 August 2021 to 31 July 2022.  As is the norm the proposed activities are structured into 5 Work Packages that broadly conform to The Nippon Foundation-endorsed Seabed 2030 Business Plan. 

The budget plan is based on enhancing the core Project Team and 5 Centers in delivery against the Work Package deliverables, continuation of some Special Projects from Year 4, and introduction of some new Special Projects.  Changes/additions include funding proposals for: 

· enhanced Center funding to retain and enhance center output activities whilst countering downward budgetary pressures on host institutions that have traditionally cross-subsidised the Seabed 2030 budget in the operation of centers.
· establishment of a Assistant Director post, initially part time, who will assist in the delivery of Seabed 2030 outcomes particularly in management of workplan and share management of the growing body of strategic MOU partners; 
· plans for a Technical Innovation Strategy that will examine ways to accelerate data collection and data processing. 
· Grid Quality Improvement activity that will allow efficiencies in gridding and better inclusion of sparse data sets.
· Satellite Derived Bathymetry (SDB) trials to demonstrate novel technology that will provide new data in challenging shallow sea areas and potentially deliver products that have wider societal benefit to coastal states.
· [bookmark: _Hlk74009324]planning for a major pubic event, with a “working title” of “Race to the Finish Line” to be held in mid-2023.  Planning will need to begin in Year 5.   This will be a celebration of the haly way point of the Seabed 2030 Project and also act as a focal point for a major call to action in the race to delivering 100% of ocean floor mapped by 2030.

Year 5 activity will run in parallel with the entirely separate bidding and grant processes for Ocean Frontier Mapping.  The latter being to identify candidate science expeditions during which we may consider funding extra mapping days and/or using placing alumni onboard to augment data gathering and processing activities. 

The total amount of funds requested for Year 5 is US$2,999,755








2. [bookmark: _Toc13406863]PROGRAMME OF WORK 
The Programme of Work (POW) is presented as a summary table in Appendix II. The Year 5 activities are structured into 5 Work Packages (WP). 


2.1. [bookmark: _Toc13406864]WP 1: Data
WP1 focuses on continued ingestion of data into the GEBCO Ocean Map and the publication of the next version of the product: GEBCO 2022.   Incorporated within the 2021 version of the GEBCO global product are two key regional maps, namely: International Bathymetric Chart of the Arctic Ocean (IBCAO) 2021 and International Bathymetric Chart of the Southern Ocean (IBCSO) V3 2022.   Work is planned in Year 5 to continue routine updates these two maps and changes will be included within the 2022 Grid.  Also, in Year 5, the Project Team will continue to engage with the widest possible community to seek additional data contributions.  This will include leverage through IHO, IOC and the UN Decade.

2.2. [bookmark: _Toc13406865]WP 2: System and Tools
WP2 focuses on with the technical tools, systems and processes required to build and publish the GEBCO Ocean Map.  Building on Year 4 activity, the Project Team will continue to refine and enhance the statistics system, used in calculating the area of seabed mapped at any moment in time, to provide a more frequent (at least quarterly) calculation of mapping progress.  In addition, we will be working with GEBCO colleagues on improved visualization of gaps and on delivery of a dynamic planning of transits and science missions.  The Project Team will build on the complex work undertaken in Year 4 to move to the next stage of development of a multi-resolution grid and to operationalize this new generation GEBCO product.

Building on work begun in Y4, we will be undertaking continuing Grid Quality Improvement activity to the base layer improvement based on the following:

· The GEBCO grid uses the SRTM15+ product as its base for all but very high latitude regions. 
· This is produced by Scripps Ocean Institute (SOI) for other science.  Scripps has no need to update SRTM15+ for Seabed 2030 purposes.
· SRTM15+ contains predicted low resolution bathymetry values (from satellite altimetry derived gravity), merged with control bathymetric observation. 
· In some areas, the predicted bathymetry has significant offsets from the Seabed 2030 data to be merged to the base, causing serious artefacts. The SRTM15+ field needs to be adjusted to minimise these artefacts.
· This is time consuming and using the same version of SRTM injects increasing repetition within complex calculations and is poor use of resource. 
· The equivalent of adding new pieces to a jig-saw puzzle by messing up, and re-laying, all the previously laid pieces every time
· By updating SRTM on a yearly cycle, the new base version can be used by Seabed 2030, cutting down time each year in removing the same data that we had to remove in the previous Grid computations.
· It will also allow us to better include sparse data (including CSB) and improve the overall quality and continuity of the GEBCO product.

2.3. [bookmark: _Toc13406866]WP 3: Technology innovation
WP3 focuses on technological innovation as a key enabler in the acceleration of seabed mapping (from data collection, to processing and to product creation).  Year 5 will continue work with technology partners on cloud-based solutions for data processing and storage; and also, in the use of autonomy for data collection.  This will also include working with data gathering and processing system manufacturers to develop a “Seabed 2030 Data Upload” tool that will semi-automate sharing of data gathered in the field via a cloud service.  Delivery of a technology strategy was previously deferred and professional support work in Year 5 will accelerate delivery of this important piece of work.

2.4. [bookmark: _Toc13406867]WP 4: Mapping Activities (formerly Mapping the gaps)

The combined efforts of the entire global mapping community to fill the gaps in our existing bathymetric coverage remain paramount.  It is anticipated that the UN Decade of Ocean Science will provide leverage at a global, high-profile level and we must also be attuned to other modes of accelerating the data gathering/contribution effort. 

Year 4 saw the establishment of an Ocean Frontiers Mapping process and structure that identified expeditions to be supported with involvement from alumni of the Nippon Foundation – GEBCO Training Program.  Whilst there is a separate funding bid/grant process for this the whole process contributes to WP4 (Mapping Activities).  We have now recruited a Head of engagement and development (formerly Alumni Coordinator) who will engage with alumni in themes that directly support the Project both in mapping and technical innovation.

Working is ongoing with the IHO’s Crowd Sourced Bathymetry Working Group (CSBWG), and IHO-DCDB, as we spread the message about the utility of crowd-sourced bathymetry whilst also engaging in activity that will not only seek to increase data collection rates by building on crowd sourcing field trials with existing countries but also encouraging other candidate maritime communities to participate.  COVID challenges slowed the rollout of loggers in our projects in Greenland, Palau and South Africa.  However, as restrictions continue to ease, we anticipate harvesting data gathered by these nations whilst we also invest in new generation low-cost logging equipment that will be a technology game-changer.

Continuing on from preliminary work begun in the last month of Year 4, we propose that Seabed 2030 also invests in field trials of Satellite Derived Bathymetry (SDB) for use within the GEBCO Grid.  Whilst there is general interest in the use of SDB within the hydrographic community, there is still an ongoing debate and research amongst professionals over the accuracy of SDB for use within official safety of navigation products.  Accordingly, this had delayed progress on moving SDB to a fully operational tool for wide ranging use by hydrographers.  Nonetheless the accuracy of the majority of SDB data is likely to perfectly adequate use within the GEBCO Grid both for the provision of new depth information and for validating existing bathymetry in cases of doubt.  This activity would involve:

· Using specialist tools to access existing satellite imagery to derive accurate depth information in challenging/hazardous, and often remote, shallow water areas (shallower than 10m) beyond the resources of coastal states to map and/or unlikely to be visited by ships.  
· Demonstrating Seabed 2030 leadership within the ocean mapping and hydrographic community, this would encourage greater interest and draw more attention to the use of this experimental tool in data acquisition for wider ocean mapping activities. 
· Products generated would have a wider societal benefit in potential use by the relevant coastal states for further research in marginal zones that may be affected by climate change and sea level rise.  

Successful SDB trials would demonstrate the utility of this novel technique and encourage other mapping professionals to invest in deriving bathymetry from the existing archive of satellite imagery for use in their own science or in marine stewardship programmes with the obvious benefit of increasing data contributions to the GEBCO Grid as we race towards our 2030 mission of delivering 100% ocean floor mapped.  Based on preliminary assessments, candidate areas might include Micronesia, Myanmar, Mozambique and Sierra Leone.

2.5. [bookmark: _Toc13406868]WP 5: Management
WP5 focuses on delivery of the operational and strategic management aspects of the project.
2.5.1. [bookmark: _Toc13406869]WP 5.1 Operational management
Seabed 2030 funds will continue to be managed through the IHO Secretariat bank account. The Seabed 2030 Director will be responsible for financial management, project status reporting to The Nippon Foundation, The GEBCO Guiding Committee (GGC) and Seabed 2030 Sponsors.  

Activities will continue to ramp up from Year 5 onwards as we press ahead towards the 2030 vision.  This, and our increasing visibility within the UN Decade of Ocean Science, will see the tempo increasing in Seabed 2030 Project activity.  There will be increasing external interest in 


collaborating in ocean mapping activities.  Noting that the majority of Center staff are engaged in time consuming technical activity, there is a growing need for additional staff in the central 
project team.  Thus, it is proposed that we recruit an Assistant Director based on the following rationale:

· We need to have adequate resource to manage this increasing tempo.
· Initially a part time post (0.5FTE) to provide support in the delivery of Seabed 2030 outcomes particularly in:
· Monitoring and management of workplan
· Management of the growing body of strategic MOU partners who require bilateral engagement on a more frequent basis.  
· Failure to engage frequently with MOU partners and manage expectations/involvement in the Project risks lack of their confidence in us and a stalling or decline of existing numbers.
· In Year 4 we signed 7 MOUs taking our number to a total of 14. 
· With more management support we anticipate expanding to around 21 MOUs. 
· Of these we might expect up to 3 to be with governments of IHO Members States which will take an increased level of management.
· Supporting engagement to increase our current level of 156 partners to around 170.

2.5.2. [bookmark: _Toc13406870]WP 5.2 Strategic direction
The hard work of Project Team members, the GEBCO Community and our Sponsors is ongoing and we continue to build our numbers of wider supporters/contributors.   Seabed 2030 remains a focus for global bathymetric mapping in support of achieving UN Sustainable Development Goal 14 (Life below water).  The Project is now an endorsed programme within the UN Decade of Ocean Science and our mission deadline is aligned with that of the completion of the Decade activities.  Our position as a pillar of the Decade science increases our visibility and stresses the importance of bathymetry as a foundation layer for all ocean science.  Year 5 and beyond will become much busier as we raise our profile with a wide range of activities.

User input and feedback is essential if we are to shape product development and portrayal to meet user needs.  To achieve this, we must continue to build our relationship with the user community to develop growing corps of supporters who will help us drive forward our mission.  

There is still a need to provide justification to some potential contributors to encourage them to provide data to Seabed 2030 and also to better define user priorities for mapping.   An additional, and important, engagement strand has been the launch of our Use Cases Community Survey (Wind in the Sails) to seek user views that will allow the Project to better collate and quantify the value and benefits of seabed mapping and to identify user-defined priority areas.  


Again, this has further raised awareness of Seabed 2030 across a wider of community of organisations and individuals that use geospatial data and also may have new data to offer. First launched in mid-2020, the survey recorded input from some 366 respondents, a number of whom had data to contribute.  Based on this success, it was launched for a second time in February 2021 and will run for 5 months.  To date we have had over 400 new responses, with more anticipated when the survey closes at the end of July 2021.  

The next phase will be to underscore Seabed 2030 leadership and influence in ocean mapping by using evidence generated to collate, and then promote, a Global Priority List which will ber the first of its kind and will detail those areas in need of mapping, already identified by stakeholders, that have the greatest economic, social or environmental value.  Thereafter we will have the opportunity to undertake benefit modelling that will be an invaluable tool to catch the attention of encourage politicians, policy makers, scientists and ocean mappers and encourage informed investment in mapping activities on a wholesale basis. It will also allow us to determine appropriate courses of action to gather data in low priority areas where no other external parties have a need to invest in such activities.  These low priority areas still remain relevant if we are to achieve 100% ocean floor mapped.

2.5.3. [bookmark: _Toc13406871]WP 5.3 Communication

As previously highlighted, in the relatively short life of the Project we have achieved a significant level of respect and recognition.  We must still build on this to create much public awareness of Seabed 2030 activity and of the value of our work to humankind.  This communication and outreach activity is fundamental to increasing levels of support across all sectors and not just from within the community who already know of our good work.  In Year 5, in addition to our standard PR activity and media engagement, we will see an increase in media activity as part of our participation in the UN Decade.  We will need to service this media attention whilst also ensuring we build, maintain and refresh suitable relevant content across all media platforms if we are to capture the interest and support of the widest possible audience.   Noting the Project began in 2017, we will reach the half way point of our mission in 2023.   There is much merit in being proactive in drawing this to the attention of a wide audience through hosting a major pubic event, to be held in mid-2023.  This will be a celebration of the mid-point of the Seabed 2030 Project and act as a focal point for a major call to action in the race to delivering 100% of ocean floor mapped by 2030.  whilst we can settle on an appropriate event name in due course, a useful “working title” might be “Race to the Finish Line”.  Accordingly, we will need to carry out some early preparatory work for this in 2021/22 during Year 5.  This may include reservations of venues and hotels to guarantee availability for a large event.  


2.5.4. [bookmark: _Toc13406872]WP 5.4 Capacity development
The Nippon Foundation – GEBCO Alumni community consist of some 96 people in 45 countries who are a hugely valuable resource for Seabed 2030 and, more generally, for stewardship of the oceans.  They will be more effective if they are organized to facilitate communication with themselves, with others, and if we enlist them in projects.  We have now established the post of Head of Engagement and Development (formerly Alumni Coordinator) that will provide this vital link and to coordinate alumni across a range of capacity development activities that directly support Seabed 2030.  

3. [bookmark: _Toc13406873]BUDGET NARRATIVE
3.1. [bookmark: _Toc13406874]Centers
As reported in previous years, the salary component of the center budgets approximately equates to 11 Full Time Equivalent positions.  Due to significant input from host institutions, at their own cost, the true number of staff contributing to Seabed 2030 activities across all centers is the region of 35 people.  However, it is essential to retain and enhance output activities whilst countering downward budgetary pressures on these host institutions that, in the manner described, have traditionally cross-subsidised the Seabed 2030 budget in the operation of the centers.   Thus the proposed Year 5 budget for each center is based on Year 4 allocation with an adjustment for inflation at a rate of 1.78% plus an additional uplift of USD$50,000.  This is designed to offset. Thus it is proposed that an uplift of USD$50,000 be applied to each Center; in addition to critical business-as-usual activity in data assembly for delivery of the GEBCO Grid this will allow us to focus additional effort to:

· Develop the new generation multi-resolution GEBCO Grid to properly depict accurate seabed mapping that matches the resolution of source data.
· We need to be able to depict the GEBCO data in the grid at the same resolutions that they are collected if we are to publicly show the ocean as being fully mapped.
· We gather, and store, data at different resolutions (from 100mx100m to 800mx800m square grids) based on general area depths.
· However, we cannot depict these resolutions in the current format of the GEBCO Grid which currently is set at a resolution of 15 arcseconds (approximately 463mx463m at the equator but with distorted at the poles).
· This work will resolve the disparity, reduce distortions and deliver a modern fit-for purpose GEBCO Grid.




· Develop high performance computing approaches on hosted web services for statistical calculations and gridding so achieving efficiencies in handling growing volumes of data
· We are handling increasing volumes of data that involves greater computer power to grid and to calculate statistical.
· This computer power can be provided more efficiently, and shared more readily, through external hosting, for example via
·  Amazon Web Services
· To streamline and automate the process, we need to develop systems to allow multiple donors to directly upload data prior to use in the GEBCO Grid.

· Enhance efforts for engagement of new data providers
· We will need to onboard and manage new data providers who will acquire, and contribute, data to Seabed 2030.
· This will require engagement, management and technical support.
· We need to grow their capacity for processing data at their own locations (ie distributed data processing) so delivering efficiencies in handling increasing volumes of data at regional centers.
· We will need to teach/empower them to use open-source workflows to help create data products that we can easily integrate into the GEBCO Grid.

· Support advancement of low-carbon data collection and transfer techniques using AI and other tools.
· Work with industry to optimize collection of deep ocean bathymetry from efficient and low-carbon footprint autonomous vessels.  This will include:
· Work on both modes of operations and on-board data analysis and compression into smaller file sizes.
· Ways to achieve onboard quality control and automated transmission of multibeam sonar data to the cloud-based repositories.

· Establish a CSB Trusted Node to receive, clean and format crowd sourced data from a wide variety of data loggers for incorporation into the GEBCO Grid. 
· 
3.2. Special Projects & Events
[bookmark: _Toc13406876]We propose to run a series of 7 series of Special Projects (SP) in Year 4 as follows:
· SP1:  Greenland Crowd Source Bathymetry (CSB) continuation - see Section 2.4 above

· [bookmark: _Hlk43174865]SP2:  Global Crowd Source Bathymetry (CSB) continuation – see Section 2.4 above

· SP3:  Media Content Generation - see Section 2.5.3 above



· SP4:  Use Cases – Phases 2 & 3 – see Section 2.5.2 above

· SP5:  Tech Innovation Strategy Support Work – see Section 2.3 above

· SP6:  Grid Quality Improvement – see Section 2.2 above

· SP7:  Satellite Derived Bathymetry (SDB) trials – see Section 2.4 above

In Year 5, we will begin detailed planning for the 2023 Pubic Event.  This may involve disbursements to secure venue and hotel rooms – see Section 2.5.3 above.  Accordingly there will be a need to set aside some contingency funding for this. 

3.3. Project Team & Alumni Coordination
The Project Team budget includes fees (salaries/overhead/other support) for: Director, Project Administrator and our new post, the Head of Engagement and Development (formerly Alumni Coordinator).  

Project Team activities (activities that are not Center-specific or undertaken by Director or Assistant Director) constitute the second component of the Project Team budget. These include: travel, meetings and communication activities. These amounts are based on inflation-adjusted values for personnel costs only with an increase in travel to take account of a full time Director and the Head of Engagement and development; and the increasing likelihood of a return to normal travel in late 2021.

4. [bookmark: _Toc13406878]APPENDIX I – YEAR 5 BUDGET DETAILS

See separate Word document: The Nippon Foundation - GEBCO Seabed 2030 Year 5 Budget APPENDIX I 

5. [bookmark: _Toc13406877]APPENDIX II – Year 5 PROGRAMME OF WORK SUMMARY

See separate Word document: The Nippon Foundation - GEBCO Seabed 2030 Year 5 POW Summary APPENDIX II
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