
 

 

 

 

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 AI  

VLIZ climate researcher Alizée Roobaert is one of the finalists of the prestigious 2024 Chen Institute 

and Science Prize for AI Accelerated Research. Alizée developed an innovative AI 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 (AI) approach for assessing how all coastal systems 
exchange CO2 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 AI: 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 CO2 

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 CO2. 

 

 

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) CO2 sink, and potential source 

and sinks of CH4 and N2O, (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 CO2 sink to ongoing climate change and assess the future 

Arctic CO2 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 CO2, 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 CH4.  

To better constrain the processes controlling CH4 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 CH4 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/


 

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 Landschützer 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, CIce2Clouds, 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 56th International Liège Colloquium on Ocean Dynamics on marine Carbon Dioxide 
Removal 

Odile Crabeck, Aida Alvera-Azcarate and Bruno Delille were organizing the 56th International Liège 

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: 

• 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.  

 

 

 

 

 

 



3. Publications in 2025 (only PUBLISHED articles) and if any, weblinks to models, datasets, 
products, etc.  
Akino R., D. Nomura, A.L. Webb, Y. Li, M. Dall’Osto, K. Schmidt, E.S. Droste, E.J. Chamberlain, N. 

Kolabutin, E. Shimanchuk, R. Dadic, A.A. Fong, S. Torres-Valdés, C.J.M. Hoppe, L. Whitmore, H. 

Meyer, Y. Nosaka, J. Inoue, O. Müller & B. Delille (2025) Melt pond nutrient dynamics and their 

relationship with melt pond bottom ice in the Central Arctic Ocean, Journal of Geophysical Research: 

Oceans, 130, e2024JC022018, 10.1029/2024JC022018 

Behncke, J., Ilyina, T., Chegini, F. and Peter Landschützer (2026). Improved air-sea CO2 flux 

estimates from sailboat measurements. Sci. Adv.12,eadz1502. DOI:10.1126/sciadv.adz1502 

Crabeck O., B. Delille, S. Moreau & F. Fripiat (2025). Gas dynamics in sea ice. In Sea Ice: Its Physics, 

Chemistry, Biology, Geology and Societal Importance (Fourth edition), ed. D.N. Thomas, Wiley, 

doi:10.1002/9781394213764.ch17  

Crabeck O., Rocchi A., Wohl C., Fitzsimons M.F., Akenga P., Sotomayor M., Vila M., Sa E.L., Delille 

B., Muller S., Barthelmeß T., Engel A., Dall’Osto M., Berdalet E. & Simo R., in press. Biogenic 

aerosol precursors in decaying Antarctic sea ice and brines in late summer. Elementa: Science of 

the Anthropocene 

Dalman L., K.M. Meiners, D. N. Thomas, F. Deman, S. Bestley, S. Moreau, K. R.. Arrigo, K. Campbell, 

M. Corkill, S. Cozzi, B. Delille, A. Fransson, A. D. Fraser, S. F. Henley, J. Janssens, D. Lannuzel, 

D R. Munro, D. Nomura, L. Norman, S. Papadimitriou, C. Schallenberg, J.-L. Tison, M. 

Vancoppenolle, P. van der Merwe & F. Fripiat (2025) Observation‐based estimate of net community 

production in Antarctic sea ice Geophysical Research Letters, 52, doi:2024GL113717  

Deschepper I., J. Stefels, M. Corkill, M. Ahmed & B. Delille (2025). Sea ice biogeochemistry. In 

Reference Module in Earth Systems and Environmental Sciences, Elsevier, doi:10.1016/B978-0-

323-85242-5.00076-2  

Dutch, V. R., Bakker, D. C. E., Roobaert, A., Landschützer, P., Roden, N. P., Hoppema, M., & Kaiser, 

J. (2025). The Arctic Ocean CO2 sink: Trends, uncertainties, and the impact of sea ice. Global 

Biogeochemical Cycles, 39, e2025GB008576. https://doi.org/10.1029/ 2025GB008576 

Friedlingstein, P., Le Quéré, C., O’Sullivan, M., Hauck, J., Landschützer, P., et al. (2026). Emerging 

climate impact on carbon sinks in a consolidated carbon budget. Nature 649, 98–103. 

https://doi.org/10.1038/s41586-025-09802-5 

Friedlingstein, P., O'Sullivan, M., Jones, M. W., Andrew, R. M., Hauck, J., Landschützer, P., Le Quéré, 

C., Li, H., Luijkx, I. T., Olsen, A., Peters, G. P., Peters, W., Pongratz, J., Schwingshackl, C., Sitch, 

S., Canadell, J. G., Ciais, P., Jackson, R. B., Alin, S. R., Arneth, A., Arora, V., Bates, N. R., Becker, 

M., Bellouin, N., Berghoff, C. F., Bittig, H. C., Bopp, L., Cadule, P., Campbell, K., Chamberlain, M. 

A., Chandra, N., Chevallier, F., Chini, L. P., Colligan, T., Decayeux, J., Djeutchouang, L. M., Dou, 

X., Duran Rojas, C., Enyo, K., Evans, W., Fay, A. R., Feely, R. A., Ford, D. J., Foster, A., Gasser, 

T., Gehlen, M., Gkritzalis, T., Grassi, G., Gregor, L., Gruber, N., Gürses, Ö., Harris, I., Hefner, M., 

Heinke, J., Hurtt, G. C., Iida, Y., Ilyina, T., Jacobson, A. R., Jain, A. K., Jarníková, T., Jersild, A., 

Jiang, F., Jin, Z., Kato, E., Keeling, R. F., Klein Goldewijk, K., Knauer, J., Korsbakken, J. I., Lan, X., 

Lauvset, S. K., Lefèvre, N., Liu, Z., Liu, J., Ma, L., Maksyutov, S., Marland, G., Mayot, N., McGuire, 

P. C., Metzl, N., Monacci, N. M., Morgan, E. J., Nakaoka, S.-I., Neill, C., Niwa, Y., Nützel, T., Olivier, 

L., Ono, T., Palmer, P. I., Pierrot, D., Qin, Z., Resplandy, L., Roobaert, A., Rosan, T. M., Rödenbeck, 

C., Schwinger, J., Smallman, T. L., Smith, S. M., Sospedra-Alfonso, R., Steinhoff, T., Sun, Q., 

Sutton, A. J., Séférian, R., Takao, S., Tatebe, H., Tian, H., Tilbrook, B., Torres, O., Tourigny, E., 

Tsujino, H., Tubiello, F., van der Werf, G., Wanninkhof, R., Wang, X., Yang, D., Yang, X., Yu, Z., 

Yuan, W., Yue, X., Zaehle, S., Zeng, N., and Zeng, J. (2025) Global Carbon Budget 2024, Earth 

Syst. Sci. Data, 17, 965–1039, https://doi.org/10.5194/essd-17-965-2025. 

file:///C:/Nathalie/Solas/2025-2026/Behncke
https://www.science.org/doi/10.1126/sciadv.adz1502#con2
https://www.science.org/doi/10.1126/sciadv.adz1502#con3
https://www.science.org/doi/10.1126/sciadv.adz1502#con4
https://doi.org/10.1126/sciadv.adz1502
https://doi.org/10.1002/9781394213764.ch17
https://doi.org/10.1016/B978-0-323-85242-5.00076-2
https://doi.org/10.1016/B978-0-323-85242-5.00076-2
https://doi.org/10.1038/s41586-025-09802-5
https://doi.org/10.5194/essd-17-965-2025


Fripiat, F., D.M. Sigman, X.E. Ai, C. Dumoulin, S. Moretti, A. Studer, B. Diekmann, O. Esper, T. 

Frederichs, F. Lamy, L. Liu, F. Pattyn, M. Schmitt, R. Tiedemann, G.H. Haug, and A. Martinez-

Garcia (2026). Deglacial stratification of the polar Southern Ocean. PNAS 123(6) e2502076123. 

https://doi.org/10.1073/pnas.2502076123 

Geilfus N.-X., B. Delille, A. Villnäs & A. Norkko, in press, Spatial heterogeneity of GHG dynamics across 

an estuarine ecosystem, EGUsphere (preprint), doi:10.5194/egusphere-2025-5068  

Ishino S., D. Willis, H. Angot, T. Bartels-Rausch, O. Crabeck, B. Delille, E. Dunne, E. Franklin, A. 

Haddon, H. Hayashida, D. Sankrina, D. Lapere, H.G. Lim, H. Mahajan, M.D. Mallet, G. Manville, L. 

Marelle, D. Nomura, K. Pratt, I. Peeken, R. Price, R. Simo, J. Stefels, J. Thomas, C.L. Zang, N. 

Steiner, et al. (2026) The biogenic sulfur cycle in the coupled ocean-sea ice-atmosphere system, 

Elementa: Science of the Anthropocene, 10.1525/elementa.2025.00067  

Jiang, L.-Q., Fay, A., Müller, J. D., Gregor, L., Roobaert, A., Keppler, L., Carroll, D., Lauvset, S. K., 

DeVries, T., Hauck, J., Rödenbeck, C., Metzl, N., Fassbender, A. J., Gattuso, J.-P., Landschützer, 

P., Wanninkhof, R., Sabine, C., Alin, S. R., Hoppema, M., Olsen, A., Humphreys, M. P., Chakraborty, 

K., Franco, A. C., Azetsu-Scott, K., Bakker, D. C. E., Barbero, L., Bates, N. R., Besemer, N., Bittig, 

H. C., Boyd, A. E., Broullón, D., Cai, W.-J., Carter, B. R., Chau, T.-T.-T., Chen, C.-T. A., Cyr, F., 

Dore, J. E., Enochs, I., Feely, R. A., Garcia, H. E., Gehlen, M., Ghoshal, P. K., Gloege, L., González-

Dávila, M., Gruber, N., Ianson, D., Iida, Y., Ishii, M., Joshi, A. P., Kennedy, E., Kozyr, A., Lange, N., 

Lo Monaco, C., Manzello, D. P., McKinley, G. A., Monacci, N. M., Padin, X. A., Palacio-Castro, A. 

M., Pérez, F. F., Santana-Casiano, J. M., Sharp, J., Sutton, A., Swift, J., Tanhua, T., Telszewski, M., 

Terhaar, J., van Hooidonk, R., Velo, A., Watson, A. J., White, A. E., Wu, Z., Xue, L., Yoo, H., Zeng, 

J., and Zhong, G. (2026): Synthesis of data products for ocean carbonate chemistry, Earth Syst. Sci. 

Data, 18, 1405–1462, https://doi.org/10.5194/essd-18-1405-2026. 

Johnson, G. C.; Lumpkin, R.; Beckley, Brian; Bellas-Manley, Ashley; Carter, Brendan R.; Cetinić, Ivona; 

Chambers, Don P.; Chan, Duo; Cheng, Lijing; Dong, Shenfu; Feely, Richard A.; Franz, Bryan A.; 

Gao, Meng; Garg, Jay; Giglio, Donata; Graham, Garrett; Hamlington, Benjamin D.; Hobbs, Will; Hu, 

Zeng-Zhen; Huang, Boyin; Jersild, Annika; Jevrejeva, Svetlana; Johns, William E.; Killick, Rachel. 

E.; Kuusela, Mikael; Lamont, Tarron; Landerer, F. W.; Landschützer, Peter; Le Hénaff, Matthieu; 

Leuliette, Eric; Locarnini, Ricardo; Lyman, John M.; Merrifield, Mark A.; Mishonov, Alexey; Mitchum, 

Gary T.; Moat, Ben I.; Nerem, R. Steven; Oe, Mitsuho; Perez, Renellys C.; Reagan, James; 

Schlegal, Robert W.; Schmid, Claudia; Smeed, David A.; Smith, Ryan H.; Speich, Sabrina; 

Stackhouse, Paul W.; Sukianto, Thea; Sweet, William; Thompson, Philip R.; Triñanes, Joaquin A.; 

Tuchen, Franz Philip; Volkov, Denis L.; Wanninkhof, Rik; Weller, Robert A.; Westberry, Toby K.; 

Widlansky, Matthew J.; Willis, Joshua K.; Yin, Xungang; Yu, Lisan; Zhang, Huai-Min (2025). Global 

Oceans. Bull. Am. Meteorol. Soc. 106(8): S173-S232. 

Jung J, et al. (F. Fripiat) (2025). Equatorial upwelling of phosphorus drives Atlantic N2 fixation and 

Sargassum blooms.  Nature Geoscience. https://doi.org/10.1038/s41561-025-01812-2 

Moos, S., M. Vichi, F. Fripiat, J.-L. Tison, A. De Wit, and T. Rampai (2025). Developping Digital Image 

Processing methods to quantify internal and interfacial convection in the Hele-Shaw cell, with 

applications to the laboratory ice-ocean boundary layer.  Journal of Glaciology, 71:e86. 

https://doi:10.1017/jog.2025.10066 

Metzl, N., Fin, J., Lo Monaco, C., Mignon, C., Alliouane, S., Bombled, B., Boutin, J., Bozec, Y., Comeau, 

S., Conan, P., Coppola, L., Cuet, P., Ferreira, E., Gattuso, J.-P., Gazeau, F., Goyet, C., Grossteffan, 

E., Lansard, B., Lefèvre, D., Lefèvre, N., Leseurre, C., Petton, S., Pujo-Pay, M., Rabouille, C., 

Reverdin, G., Ridame, C., Rimmelin-Maury, P., Ternon, J.-F., Touratier, F., Tribollet, A., Wagener, 

T., and Wimart-Rousseau, C. (2025) An updated synthesis of ocean total alkalinity and dissolved 

inorganic carbon measurements from 1993 to 2023: the SNAPO-CO2-v2 dataset, Earth Syst. Sci. 

Data, 17, 1075–1100, https://doi.org/10.5194/essd-17-1075-2025. 

https://doi.org/10.1073/pnas.2502076123
https://doi.org/10.1038/s41561-025-01812-2
https://doi:10.1017/jog.2025.10066


Müller, J.D., Gruber, N., Schneuwly, A., Bakker, D.C.E., Gehlen, M., Gregor, L., Hauck, J., 

Landschützer, P. & McKinley, G.A. (2025) Unexpected decline in the ocean carbon sink under 

record-high sea surface temperatures in 2023. Nat. Clim. Chang. 15, 978–985. 

https://doi.org/10.1038/s41558-025-02380-4 

Raimund, S., Tanhua, T., Garçon, V., Landschützer, P., Kramp, M., Reynaud, T., Pabortsava, K., 

Fulfer, V., Walsh, J. P., Desprez de Gésincourt, O., Pochon, X., Dolk, S., Bratkič, A., and Hunt, L. 

(2025). Navigating New Frontiers: Transformative Ocean Science, Data Collection and Action 

through The Ocean Race, One Ocean Science Congress 2025, Nice, France, 3–6 Jun 2025, 

OOS2025-781, https://doi.org/10.5194/oos2025-781. 

Roobaert, A. (2025). Mapping the global coastal ocean with AI: Artificial neural networks can help better 

constrain the global carbon cycle in shallow seas. Science, 389, 245-245. 

DOI:10.1126/science.adx7826 

Rosco MM, JF Dean, AV Borges, OH Meisel, R van Logtestijn, S Karsanaev, T Maximov, R Aerts, JE 

Vonk, AJ Dolman (2025) The importance of inland water CO2, CH4, N2O to summertime greenhouse 

gas exchange with the atmosphere in Arctic tundra lowlands, JGR Biogeosciences, 130, 

e2024JG008334, 1-17, https://doi.org/10.1029/2024jg008334  

Steinhoff, T., Gkritzalis, T., Jones, S., Macovei, V.A., Neill, C., Schuster, U., Akl, J., Arruda, R., 

Atamanchuk, D., Barry, M., Beaumont, L., Cantoni, C., Dickson, A., Fahning, J., Fought, J., 

Frangoulis, C., Gutiérrez-Loza, L., Hagan, C., Honkanen, M., Kielosto, S., Kinski, N., Körtzinger, A., 

Landschützer, P., Lauvset, S.K., Lawrence-Slavas, N., Li, Q., Luchetta, A., Malarde, D., Paulsen, 

M., Ritschel, M., Rutgersson, A., Sanders, R., Shitashima, K., Spaulding, R., Stamataki, N., 

Stenbäck, K., Sutton, A., Tatkiewicz, W., Telszewski, M., Theetaert, H., Tilbrook, B. and Wanninkhof, 

R. (2025), The ICOS OTC pCO2 instrument intercomparison. Limnol Oceanogr Methods, 23: 924-

948. https://doi.org/10.1002/lom3.10727 

Wald, T., F. Fripiat, A.D. Foreman, T. Tanhua, G. Sisma-Ventura, Y. Ryu, D. Marconi, D.M. Sigman, 

G.H. Haug, and A. Martinez-Garcia, 2025. Origins of the nitrate 15N depletion in the Mediterranean 

Sea. Global Biogeochemical Cycles, 39,  e2023GB008035. https://doi.org/10.1029/ 2023GB008035 

Wu, Z., Lu, W., Roobaert, A., Song, L., Yan, X.-H., and Cai, W.-J. (2025). A machine-learning 

reconstruction of sea surface pCO2 in the North American Atlantic Coastal Ocean Margin from 1993 

to 2021, Earth Syst. Sci. Data, 17, 43–63, https://doi.org/10.5194/essd-17-43-2025. 

Yoshimura M., Nomura D., A. Webb, L. Yuhong, M. Dall’osto, K. Schmidt, E.S. Droste, E.J. 

Chamberlain, K. Posman, H. Angot, B. Blomquist, H. Meyer, M. Hoppeman, M. Tozawa, J. Inoue & 

B. Delille (2025) Melt pond CO2 dynamics and fluxes with the atmosphere in the central Arctic Ocean 

during the summer-to-autumn transition, Elementa, 10.1525/elementa.2024.00023 

Workman E., A.E. Jones, R. E. Fisher, J.L. France, K. Linse, B. Delille, F A. Squires (2025). Methane 

Emissions to the Atmosphere from the Scotia and Weddell Seas, Global Biogeochemical Cycles, 

doi:10.1029/2024GB008425 1) 

Dataset 

Bakker, Dorothee C. E.; Alin, Simone R.; Aramaki, Takafumi; Barbero, Leticia; Bates, Nicholas; 

Gkritzalis, Thanos; Jones, Steve D.; Kozyr, Alex; Lauvset, Siv K.; Macovei, Vlad A.; Metzl, Nicolas; 

Munro, David R.; Nakaoka, Shin-ichiro; O’Brien, Kevin M.; Olsen, Are; Pierrot, Denis; Steinhoff, 

Tobias; Sullivan, Kevin F.; Sutton, Adrienne J.; Sweeney, Colm; Wada, Chisato; Wanninkhof, Rik; 

Akl, John; Arbilla, Lisandro A.; Azetsu-Scott, Kumiko; Battisti, Roman; Beatty, Cory M.; Becker, 

Meike; Benoit-Cattin, Alice; Berghoff, Carla F.; Bittig, Henry C.; Bonin, Jennifer A.; Bott, Randy; 

Bozzano, Roberto; Burger, Eugene F.; Brunetti, Fabio; Cantoni, Carolina; Castelli, Giuliano; 

Chambers, Don P.; Chierici, Melissa; Corbo, Andrea; Cronin, Margot; Cross, Jessica N.; Currie, Kim 

I.; Dentico, Carlotta; Emerson, Steven R.; Enochs, Ian C.; Enright, Matt P.; Enyo, Kazutaka; Ericson, 

https://doi.org/10.1038/s41558-025-02380-4
https://doi.org/10.1029/2024jg008334
https://doi.org/10.1002/lom3.10727


Ylva; Evans, Wiley; Fay, Amanda R.; Feely, Richard A.; Fragiacomo, Elena; Fransson, Agneta; 

Gehrung, Martina; Giani, Michele; Glockzin, Michael; Hamnca, Siyabulela; Holodkov, Nikola; 

Hoppema, Mario; Ibánhez, J. Severino P.; Kadono, Koji; Kamb, Linus; Kralj, Martina; Kristensin, Tor 

O.; Laudicella, V. Alessandro; Lefèvre, Nathalie; Leseurre, Coraline; Lo Monaco, Claire; Maenner 

Jones, Stacy; Maenza, Reinaldo A.; McAuliffe, Anna M.; Mdokwana, Baxolele; Monacci, Natalie M.; 

Musielewicz, Sylvia; Neill, Craig; Newberger, Tim; Nojiri, Yukihiro; Ohman, Mark D.; Ólafsdóttir, 

Sólveig R.; Olivier, Léa; Omar, Abdirahman M.; Osborne, John; Pensieri, Sara; Petersen, Wilhelm; 

Plueddemann, Albert J.; Rehder, Gregor; Roden, Nicholas P.; Rutgersson, Anna; Sallée, Jean-

Baptiste; Sanders, Richard; Sarpe, Dick; Schirnik, Carsten; Schlitzer, Reiner; Send, Uwe; Skjelvan, 

Ingunn; Sutherland, Stewart, C.; T’Jampens, Michiel; Tamsitt, Veronica; Telszewski, Maciej; 

Theetaert, Hannelore; Tilbrook, Bronte; Trull, Tom; Tsanwani, Mutshutshu; Van de Velde, 

Sebastiaan; Van Heuven, Steven M. A. C.; Veccia, Martín H.; Voynova, Yoana G.; Weller, Robert 

A.; Williams, Nancy L. (2025). Surface Ocean CO2 Atlas Database Version 2025 (SOCATv2025) 

(NCEI Accession 0304549). NOAA National Centers for Environmental Information. Dataset. 

https://doi.org/10.25921/648f-fv35. 

Reverdin, G., Metzl, N., Olafsdottir, S., Racapé, V., Takahashi, T., Benetti, M., Valdimarsson, H., Quay, 

P.D., Benoit-Cattin, A., Danielsen, M., Fin, J., Naamar, A., Pierrot, D., Sullivan, K., Bringas, F., Goni, 

G., Becker, M., Leseurre C., Olsen, A.: SURATLANT: a surface dataset in the central part of the 

North Atlantic subpolar gyre. SEANOE. https://doi.org/10.17882/54517, 2025. 

 

4. Did you engage any stakeholders/societal partners/external research users in order to co-
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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(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] 

• GO-SHIP cruise 25/07-14/08/2026 Subpolar North Atlantic: GHG continuous measurement 
(CO2, CH4, N2O) [VLIZ: Hannelore Theetaert] 

• DSOS October 2026: Davis Strait: GHG continuous measurement (CO2, CH4, N2O) [VLIZ: 
Hannelore Theetaert] 

Collaborative laboratory: Coraline Leseurre (VLIZ) and Bruno Delille (ULiège) will collaborate with 

TIO (China) about the isotopic analyse of CH4/N2O 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 II on Sensors and Technologies  
-  

- ICOS Science Conference 2026 
-  
- - 57th International Liège 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 Liège 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. 

https://www.ocean-colloquium.uliege.be/cms/c_14229949/en/international-liege-colloquium-on-ocean-dynamics
https://www.ocean-colloquium.uliege.be/cms/c_14229949/en/international-liege-colloquium-on-ocean-dynamics


 • 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-CH4RON2O: 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 IV 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): CH4RON2O: Methane and Nitrous Oxide Budgets in PolaR 

Oceans (submitted 2026) [Coraline Leseurre] 

https://www.marsens-ugent.be/rococo


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). 
 

 

Comments 
 

 

https://www.bncar.be/
mailto:frank.pattyn@ulb.be

