SCOR Working Group 168

4D-BGC: Coordinating the Development of Gridded Four-Dimensional Data Products from
Biogeochemical-Argo Observations

1. Brief summary with the main highlights (200-300 words)

The 4D-BGC working group (WG 168) brings together experts in ocean biogeochemistry from the
perspective of both direct observations and numerical modeling. The stated purpose of WG 168 is to
enhance access and utility of BioGeoChemical-Argo (BGC-Argo) observations through four-dimensional
(4D) data products. These advanced data products aim to refine our understanding of ocean
biogeochemistry, improve biogeochemical models and reanalysis products, and provide valuable
insights for policy-making. In 2026, the WG continued its webinar series, disseminating information
about 4D-BGC data products to the oceanographic community, held an in-person meeting and a
conference session during the Ocean Sciences Meeting in February 2026, maintained and expanded
our online archive of 4D-BGC data products, and collaborated with the GODIP-DO working group to
explore differences among mapped 4D-BGC data products of ocean oxygen.

2. Activities since previous report to SCOR (e.g., virtual or in-person meetings, email discussions,
special sessions). Limit 1000 words

Oct. 2025: Online group meeting discussing plans for next in-person meeting during OSM in Glasgow
(and gather input on its format), alongside updates on the review paper draft on observation-based
4D-BGC products, the proposed 4D-BGC workshop/hackathon format, next steps for a Recommended
Practices document, and suggestions for new additions to the BGC-Argo data products webpage and
potential speakers for the webinar series.

Nov. 2025: Webinar from Louise Delaigue (Laboratoire d’Océanographie de Villefranche) on exploring
shifts in the ocean biological carbon pump from 4D-BGC products.

Nov. 2025: Online group meeting with further discussion of the items addressed in October.

Dec. 2025: Webinar from Gian Giacomo Navarra (Princeton) on trends in Southern Ocean chlorophyll
and the drivers of those trends.

Feb. 2026: WG 168 held an in-person meeting in Glasgow, Scotland, in association with the 2026
Ocean Sciences Meeting. At the meeting, the group discussed the review paper being written by the
group, brainstormed ideas for both a workshop on 4D-BGC products and a recommended practices
guide on product development, and heard presentations from group members on relevant updates in
the 4D-BGC research space.

Feb. 2026: Members of WG 168 chaired a session at the Ocean Sciences Meeting, titled "Marine
Environment Reanalyses and Four-Dimensional Data-Driven Models: Progress and Applications,"




which featured both poster and oral presentations. The session facilitated valuable discussions and
helped foster new collaborative opportunities between modellers and observational data producers.

Mar. 2026: Webinar from Nathan Briggs (National Oceanography Centre) on a new global climatology
of sinking organic carbon flux and mean particle diameter from Argo optical backscattering data.

Mar. 2026: Webinar from Stephanie Henson (National Oceanography Centre) on patterns of organic
particle loss in the mesopelagic derived from a 4D-BGC data product.

May 2026: Webinar from Raphaélle Sauzede (Laboratoire d’Océanographie de Villefranche) on an
upcoming change in BGC-Argo chlorophyll adjustments.

Jul. 2026: Webinar from Said Ouala (IMT Atlantique) on a neural network emulation of oxygen from
temperature and salinity data for biogeochemical models

3. Documents published since previous report to SCOR (e.g., peer-reviewed journal articles,
reports, Web pages) and should be limited to publications that resulted directly from WG
activities and which acknowledge SCOR support

Updates have been made to the working group’s dedicated web page: https://4d-bgc.github.io.

The WG has co-developed a data product archive in coordination with Biogeochemical Argo and
updates it regularly (13 data products published so far): https://biogeochemical-argo.org/bgc-data-

products.php.

All the presentations held during the 4D-BGC webinar series are recorded and available through our
dedicated YouTube channel: 4D-BGC Webinar Series

4. Progress toward achieving group’s terms of reference. List each term of reference separately
and describe progress on each one. Limit 1000 words

T1. Establish connections among 4D-BGC product developers, observational communities and data
synthesis efforts, and end-user communities.

We have continued to strengthen these community connections over the past year, bringing
additional early-career researchers into our growing network. We revised our WG membership to
ensure it reflects actively engaged participants, a change that was approved by our SCOR liaison. We
have continued to coordinate with the group of researchers leading the Global Observational Dataset
Intercomparison Project — Dissolved Oxygen (GODIP-DO) to develop insights into the accuracy and
inter-comparability of 4D-BGC oxygen data products. Our mailing list has grown to 254 recipients who
have actively registered to receive WG 168 updates.



https://4d-bgc.github.io/
https://biogeochemical-argo.org/bgc-data-products.php
https://biogeochemical-argo.org/bgc-data-products.php
https://www.youtube.com/@4D-BGC

T2. Compile an inventory of 4D-BGC products that highlights the original data and methodology
used to create each one, provides data access information, and suggests relevant applications.

The BGC-Argo Data Products page, launched in partnership with BGC-Argo, has proven highly
successful and continues to be actively used and followed by the community. This living inventory
now includes 13 4D-BGC products and is regularly maintained and updated as new products are
released. We have established a connection with the Argo data products webpage managed by SIO.

T3. Synthesize available estimates of global to regional magnitudes, variabilities, and trends of key
biogeochemical processes that can be refined by 4D-BGC products, and identify actions that can be
taken to achieve those refined quantifications.

We have made concrete progress on our synthesis paper exploring the potential for observation-
based 4D-BGC products to address uncertainties in key global ocean processes, inventories, and
fluxes: a full draft has now been produced and is currently under revision. While we remain
somewhat behind our original schedule, the 4D-BGC products field continues to grow rapidly, and we
are using this time to incorporate new products and insights as they emerge.

T4. Develop recommendations for methods to create, distribute, and dynamically update 4D-BGC
products, as well as strategies to estimate uncertainties from grid-cell to global scales.

The group has continued to discuss this, with a Recommended Practices document for 4D-BGC
product construction now taking shape as a concrete next step. As the field continues to mature, we
believe this is an appropriate time to begin consolidating community expertise into a shared guidance
document. WG 168 continues to coordinate closely with GODIP-DO to explore these issues in detail
for dissolved oxygen, and is also organizing a hackathon in Villefranche-sur-Mer focused on Observing
System Simulation Experiments (OSSEs) using BGC-Argo data, aimed at supporting the BGC-Argo
implementation plan and generating synthetic datasets for methodological comparisons.

T5. Build capacity within the oceanographic community, especially among early career researchers
and within underrepresented groups, to ensure 4D-BGC product development and usage is
sustained and supported.

The WG's webinar series has continued to be a strong success, with strong engagement and
continued interest from the community. The series continues to encourage early-career researchers
and those in underrepresented nations to use freely available data (e.g., BGC-Argo) to develop new
data products and analyze publicly available 4D-BGC products to generate new insights into ocean
biogeochemical processes. Additional webinars are being planned for the fall, winter, and beyond. We
carefully track attendance at live webinars and views on recorded webinars, having reached 1,220
cumulative impressions across the webinar series so far.

5. WG activities planned for the coming year. Limit 500 words

September 2026: Continue webinar series with approximately monthly presentations through the fall,
winter, and spring.

December 2026: Finalize and submit the synthesis paper (likely to Biogeosciences) for peer review.
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Spring 2027: A hackathon on Observing System Simulation Experiments (OSSEs) using BGC-Argo data
is being organized in Villefranche-sur-Mer, with the main objective of supporting the implementation
plan of BGC-Argo, while also contributing synthetic datasets for methodological comparisons
(Deliverable D.3). This hackathon will serve as our in-person meeting for 2027.

Fall 2027: Hold virtual group meeting.

6. Is the group having difficulties expected in achieving terms of reference or meeting original time
schedule? If so, why, and what is being done to address the difficulties Limit 200 words

The group is progressing somewhat more slowly than originally planned in achieving some of its
deliverables. However, we remain confident that all proposed items will be accomplished, albeit with
some delays. Notably, this slower pace coincides with slower consumption of our budget and has had
a positive side effect: as the WG has become more established within the community, an increasing
number of researchers have engaged with the development of 4D-BGC products and connected with
WG 168. This growing involvement will help ensure broad community participation in future activities
and publications.

Concrete progress is also being made on several fronts. The webinar series organized by the WG,
along with the BGC-Argo data products webpage, have proven highly successful and are actively used
and followed by the community. One recent 4D-BGC webinar served as the major outreach initiative
for a critical update to the BGC-Argo chlorophyll dataset. In addition, a draft synthesis paper on
observation-based 4D-BGC products has been produced and is currently under revision, and the
group is organizing a hackathon on Observing System Simulation Experiments (OSSEs) using BGC-Argo
data, expected to substantially support the BGC-Argo implementation plan and provide synthetic
datasets for methodological comparisons.

7. Any special comments or requests to SCOR. Limit 100 words.

We would like to thank SCOR for validating recent changes to our WG membership. As some original
members were not actively engaged, we revised the membership list to better reflect active
participants and ensure continued productivity of the group.

Additional information can be submitted and may be posted at the SCOR Annual Meeting webpage at
the discretion of the SCOR Executive Committee Reporter for the WG and the SCOR Secretariat.



