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Report for the year 2025 and future activities

SOLAS ‘Belgium’
compiled by: ‘Gypens Nathalie’

This report has two parts:

- Part 1: reporting of activities in the period of January 2025 - Feb/Mar 2026
- Part 2: reporting on planned activities for 2026 and 2027.

The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Core Themes or Cross-Cutting Themes.

Core Theme 1: Greenhouse gases and the oceans;

Core Theme 2: Air-sea interfaces and fluxes of mass and energy;

Core Theme 3: Atmospheric deposition and ocean biogeochemistry;

Core Theme 4: Interconnections between aerosols, clouds, and marine ecosystems;

Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;

Cross-Cutting Theme: Integrated studies of high sensitivity systems (upwelling systems,

Indian Ocean, polar oceans and sea ice);

Cross-Cutting Theme: Climate intervention;

Cross-Cutting Theme: Science and society.

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country or
region you are representing (all universities, institutes, lab, units, groups, cities).

First things first...Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?




PART 1 - Activities from January 2025 to Feb/Mar 2026

1. Scientific highlight

Mapping the global coastal ocean with Al

VLIZ climate researcher Alizée Roobaert is one of the finalists of the prestigious 2024 Chen Institute
and Science Prize for Al Accelerated Research. Alizée developed an innovative Al solution to monitor
oceanic climate dynamics. Her essay is published in today’s issue of Science online. See below a figure
from the essay.

Figure 1: An innovative artificial intelligence (Al) approach for assessing how all coastal systems
exchange CO: with the atmosphere with the highest accuracy is shown. The method consists of
developing a bridge by means of a combination of two artificial neural networks that establish complex
nonlinear relationships between (a) discrete in situ sea surface CO2 observations collected in the
coastal ocean and (b) complete sea surface satellite and reanalysis data. These relationships are then
applied to resolve sea surface CO2 and the CO2 exchanges with the atmosphere in coastal regions and
periods of the year lacking in data (c).

Citation: Roobaert, A., 2025. Mapping the global coastal ocean with Al: Artificial neural networks can
help better constrain the global carbon cycle in shallow seas. Science, 389, 245-245.
DOI:10.1126/science.adx7826

2. Activities/main accomplishments in 2025 (e.g., projects; field campaigns; workshops and
conferences; model and data intercomparisons; capacity building; international
collaborations; contributions to int. assessments such as IPCC; collaborations with social
sciences, humanities, medicine, economics and/or arts; interactions with policy makers,
companies, and/or journalists and media).

2.1.VLIZ ICOS stations measurements to assess the carbonate chemistry of the Belgian part of
the North Sea: 10 years of continuous observations (2016-2026)

Better understanding of the carbon dynamics in coastal areas is essential to develop metrics to evaluate
the efficiency of policies regarding carbon neutrality (i.e. whether the coastal environment, more
specifically the Belgian part of the North Sea, acts as a source or sink of carbon to the atmosphere).
Over the last 8 years data has been collected from discrete samples (pH, DIC, TA) and data produced
by the ICOS coastal stations BE-SOOP-Simon Stevin and the BE-FOS-Thornton Buoy (seawater CO:2
concentration). These data are an invaluable source to identify how the carbonate chemistry and air-
sea carbon fluxes can be used to determine whether the coastal environment acts as a source or sink
of CO2 and assess the acidification state.




The data show the expected seasonality of carbon dynamics (Figure 2) and the link with biogeochemical
processes (e.g. phytoplankton blooms) but also trends in the capacity of these areas to absorb or
release CO:x.
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Figure 2: Seasonal cycle of fCO2 around the BE-FOS-Thornton Buoy (average box of 0.1° around the

buoy) for the period 2014-2024. The background colours show the four-season investigated: blue for
winter, green for spring, pink for summer and orange for autumn.

2.2.Greenfeedback cruise on the R/V Skagerak (August 2024)

Greenfeedback European funded Research and Innovation Action (https://eu-greenfeedback.com/) is
aiming, among other objectives, to enhance understanding of air-sea exchange of GHG in ocean and
coastal areas affected by sea ice and glacier runoff, riverine inputs and biogeochemical surface
processes. The objective will be addressed by: (1) improving parameterizations of air-sea and air-ice
gas exchange to provide a robust quantification of the Arctic Ocean (AO) COz: sink, and potential source
and sinks of CHs4 and N20, (2) understanding C cycling in coastal-shelf areas and improve the
description of exchange processes from coastal and shelf areas to the open ocean in Earth System
Models, (3) evaluate the feedbacks of the AO COz2 sink to ongoing climate change and assess the future
Arctic COz2 sink.

The Arctic is undergoing unprecedented warming, with temperatures rising more than twice the global
average, a phenomenon known as Arctic amplification. This extreme climate change is significantly
impacting ecosystems and greenhouse gas (GHG) dynamics in this region. CH4, the second most
important anthropogenic GHG after COz, is becoming a significant contributor to atmospheric emissions
in the Arctic. While open-ocean CH4 remains near atmospheric equilibrium (~2% of the global CH4
budget), emerging evidence indicates that the Arctic shelf can be a major source of CHa.

To better constrain the processes controlling CHs air-sea exchange in these regions, we investigated
the sea surface CH4 concentrations around Svalbard Archipelago (an area affected by glacial runoff
and complex geology) during a summer cruise conducted on board the RV Skagerak (University of
Gothenburg,) in August 2024 (Figure 3). We observed systematically elevated CH4 concentrations
(mean 11 nmol L-1) with spatial patterns linked to bathymetry and known hydrocarbon seep locations.
The highest values (up to 105 nmol L-1) occurred near marine-terminating glaciers and were not
associated with strong salinity anomalies. This indicates that subglacial inputs from the glacier bedrock
may dominate over the simple freshwater dilution from the glacial meltwater plume.

Our observations and analysis suggest that Svalbard’s surface waters acted as a pronounced source
of CHa to the atmosphere during summer 2024. We will discuss the relative roles of geological seepage
and subglacial pathways (especially in the context of the transition from marine to land-terminating
glaciers) and their implications for present and future Arctic shelf CH4 emissions.



https://eu-greenfeedback.com/
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Figure 3: Spatial distribution of (a) sea surface methane saturation, (b) air-sea methane flux (FCH4)
and (c) sea surface salinity (SSS) of the southern Svalbard archipelago during August 2024.

2.3.VLIZ research director Peter Landschiitzer has been selected as lead author for the next AR7
IPCC assessment (WG1 chapter 2). Here is the full list: https://apps.ipcc.ch/report/authors/

2.4.SAROMA sea ice school

Odile Crabeck and Bruno Delille were involved in the organisation of the SAROMA sea ice school
organizefd from 28 Feb to 9 March 2026 at Saroma-ko in Hokkaido Island, Japan. The school was co-
sponsored by SOLAS

Saroma Sea Ice School 2026 is designed for early-career scientists interested in exploring the complex
interactions between sea ice, snow, clouds, and aerosols in polar regions.

Participants were engaged in hands-on data collection such as sea ice coring, snow, seawater,
atmospheric samplings, field experiments, and workshops led by experts, focusing on processes critical
to the Arctic and Antarctic climate systems. Key topics include aerosol-cloud interactions, ice-
atmosphere linkages, and cutting-edge observational techniques.

The program combined classroom lectures, practical fieldwork, and data analysis, comprehensively
understanding these vital Earth system processes and fostering interdisciplinary collaboration. Saroma
Sea Ice School 2026 is preparation for next generation scientists for the International Polar Year.
The BEPSII, Clce2Clouds, and CATCH working groups were organizing this winter field school.



https://apps.ipcc.ch/report/authors/
https://sites.google.com/site/bepsiiwg140/news/bepsii-catch-sea-ice-school-2026
https://sites.google.com/site/bepsiiwg140/home
https://www.cice2clouds.org/
https://www.catchscience.org/

2.5. The 56" International Liége Colloquium on Ocean Dynamics on marine Carbon Dioxide
Removal

Odile Crabeck, Aida Alvera-Azcarate and Bruno Delille were organizing the 56 International Liége
Colloquium on Ocean Dynamics on marine Carbon Dioxide Removal. It gathered 100 participants. The
colloquium aimed to

To evaluate the scientific and technical viability of various marine-based CDR methods (e.g.,
ocean alkalinity enhancement, ocean fertilization, seaweed and microalgae cultivation, artificial
up/downwelling, direct ocean capture).

To assess the potential environmental and socio-economic impacts of marine CDR techniques.

To foster a dialogue between scientists, policymakers, the private sector, and NGOs to align
on best practices, ethical considerations, and governance frameworks.

The conference covered the following topics:
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Technological approaches: An in-depth look at various marine CDR technologies, and the
development of reliable monitoring, reporting, verification, life cycle analysis, and field trials.

Environmental implications: Assessment of the potential impacts and risks to marine
ecosystems, including ocean acidification, biodiversity impacts, and unintended consequences.

Socio-economic considerations: Understanding the cost-effectiveness and potential co-
benefits of marine CDR, the role of the carbon markets, as well as public perception and
stakeholder engagement.

Governance and regulation: Exploration of the legal and regulatory frameworks required for
responsible deployment of marine CDR, including international treaties, national legislation,
and voluntary industry standards.

‘56th International Liege Colloquium
26-30 May 2025

Marine CDR - Emerging views and
challenges
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3. Publications in 2025 (only PUBLISHED articles) and if any, weblinks to models, datasets,
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4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 2025? If yes, who? How did you engage?
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PART 2 - Planned activities for 2026 and 2027

1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).

Cruises:

e [E(ddies)GC cruise 25/08-3/09/2026 East Greenlandic Current: To investigate the cross-
shore gradient of the carbonate system and greenhouse gas (GHG) exchanges in the EGC-
eddy interaction zone, focusing on eddies of different polarities along the continental shelf,
shelf break, slope, and deep ocean. [VLIZ: Leandro Ponsoni, Coraline Leseurre, Thanos
Gkritzalis]

e  GO-SHIP cruise 25/07-14/08/2026 Subpolar North Atlantic: GHG continuous measurement
(CO2, CH4, N20) [VLIZ: Hannelore Theetaert]

e DSOS October 2026: Davis Strait: GHG continuous measurement (CO2, CH4, N20) [VLIZ:
Hannelore Theetaert]

Collaborative laboratory: Coraline Leseurre (VLIZ) and Bruno Delille (ULiége) will collaborate with
TIO (China) about the isotopic analyse of CH4/N20 in polar ocean (F.R.S-FNRS PINT-BILAT-M
NSFC (China) project).

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

- GEORGE project Technical Forum Il on Sensors and Technologies
- ICOS Science Conference 2026

- 57th International Liége Colloquium on Ocean Dynamics on Mesoscale processes 25 to 29 May
2026 organized by Alexander Barth

The ocean is rich in processes that manifest at scales between hundreds of meters and tens of
kilometers, small enough for the constraints of the earth’s rotation and oceanic stratification to be
overcome, but larger than that of three-dimensional turbulence. Where multiple forces in the ocean
(Coriolis force versus advection and buoyancy versus shear stress) are of similar importance, we
witness a wide range of dynamical instabilities that respond to surface forcing and boundary stresses,
and interact with the mesoscale flow field, upper ocean turbulence, and near-inertial waves. These
dynamics result in enhanced vertical velocities and mixing, as well as stratification, on time scales
that range from a few days to the inertial period and intersect with the time scales of internal waves
and tides.

Their diagnosis is facilitated through advances in high-resolution autonomous, in-situ and remotely
sensed observations, modeling, and theoretical advances. Their implications are wide-ranging and
include the transfer of energy across scales, lateral mixing and transport, restructuring of the upper
ocean’s density and stratification, modulation of air-sea, ice-ocean, ocean-bathymetric interactions,
the exchange of biogeochemical properties across the mixed layer base, subduction of surface water,
and export of particulate organic carbon and oxygen from the surface mixed layer. The similarity of
physical and biological time scales of phytoplankton growth heightens the relevance of
submesoscale processes for the production and export of phytoplankton, and the structuring and
diversity of oceanic ecosystems.

By revisiting this topic, 10 years after the 48th Liége Colloquium, this edition aims to assess the new
developments in  submesoscale research, across a range of oceanographic
disciplines, including observational (in situ and remote sensing), modeling (dynamical and deep-
learning based) and theoretical approaches. Topics that will be addressed include:

» Dynamics and impacts of frontal and mixed-layer instabilities, including, but not limited to baroclinic
instability, symmetric instability, inertial instability, and ageostrophic anticyclonic instability.
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* Interactions between surface boundary layer turbulence and submesoscale instabilities derived
from large-eddy simulation and observations.

» Submesoscale air-sea interaction, including air-sea exchange at the submesoscales and its impact
on boundary layer coupling.

* The role of submesoscales in vertical exchanges between the ocean surface layer and the ocean
interior including leading order processes, implications and progress towards parameterization.

» Surface signatures of submesoscale dynamics from remotely sensed surface topography,
roughness, and ocean color.

» Mesoscale-submesoscale interactions, energy cascades, cross-scale interaction.

» Physical-biological interactions and implications for biogeochemistry, productivity, export, and
ecosystem structure and diversity.

« Lateral stirring and transport by submesoscale turbulence. Cross frontal exchange and implications
for freshwater transport and ecosystem dynamics.

* Coastal and high latitude submesoscale dynamics, prediction improvement, coastal resilience.
» Submesoscales in the bottom boundary layer and interactions with topography.

* Frontal-wave interaction at submesoscales, internal wave modification and trapping, internal wave
generation at submesoscales.

* Modelling issues related to multi-scale and multi-physics nature of the processes and in particular
model nesting, unstructured grids, developments of new discretization schemes and the use of
machine learning.

+ Submesoscales and climate including progress on parameterizations, the response of
submesocales to long term climate forcing and the influence of submesoscales on the equilibrium
state of the ocean on longer timescales.

3. Funded national and international projects/activities underway.

- F.R.S-FNRS PINT-BILAT-M NSFC (China) 2025. GO-CH4RON20: Methane and Nitrous Oxide
Budgets in PolaR Oceans (collaboration). [2026-2028]

- BELSPO funded ROCOCO project -RemOte Sensing of COcclithophores and their influence on
shelf sea CO2 sinks. 2025-2030 dunded under the BELSPO STEREO |V programme in Earth
Observation

- FRS_FNRS Research Credit - Arctic Ocean Greenhouse gases biogeochemistry 2024-2026

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

F.R.S-FNRS Chargé de Recherche (CR): CH4RON20: Methane and Nitrous Oxide Budgets in PolaR
Oceans (submitted 2026) [Coraline Leseurre]
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5. Engagements with other international projects, organisations, programmes, etc.

Belgian National Committee for Antarctica in Sync has been formed under the umbrella of the Belgian
National Committee for Antarctic and Arctic Research (BNCAR.be). The national contact point is
Frank Pattyn (frank.pattyn@ulb.be).
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