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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 2024 to Feb/Mar 2025 

1. Scientific highlight 

Natural marine bromoform emissions in the fully coupled ocean–

atmosphere model NorESM2 

 

Oceanic bromoform (CHBr3) is an important precursor of atmospheric bromine. However, 

global CHBr3 production in the ocean and its emissions are still poorly constrained in 

observations and are mostly neglected in climate models. In this study, marine CHBr3 was 

newly implemented in the second version of the state-of-the-art Norwegian Earth System 

Model (NorESM2) with fully coupled interactions of ocean, sea ice, and atmosphere. The 

results were validated using more than 13.000 oceanic and atmospheric observations from the 

HalOcAt (Halocarbons in the Ocean and Atmosphere) database. The resulting NorESM2 ocean 

emissions of CHBr3 (214 Gg yr-1) are within the range of or higher than previously published 

estimates from bottom-up approaches but lower than estimates from top-down approaches. 

Annual mean fluxes are mostly positive (sea-to- air fluxes), however, during winter, model 

results imply that some oceanic regions in high latitudes act as sinks of atmospheric CHBr3 due 

to their elevated atmospheric mixing ratios (Figure 1). This study further demonstrates that key 

drivers for oceanic and atmospheric CHBr3 variability are spatially heterogeneous. In the 

tropical West Pacific, which is a hot spot for oceanic bromine delivery to the stratosphere, wind 

speed is the main driver for CHBr3 fluxes on an annual basis, whereas in seasonally pronounced 

regions like the North Atlantic, sea surface temperature is the main driver for CHBr3 fluxes 

during low-productive winter seasons. This study provides an improved process-based 

understanding of the biogeochemical cycling of CHBr3 and more reliable natural emission 



estimates, especially on seasonal and spatial scales compared to previously published 

estimates. Furthermore, this new CHBr3 implementation will help to investigate and predict 

long-term changes in CHBr3 dynamics under various future climate scenarios. 
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Figure 1. Simulated annual (a, d, g), DJF (b, e, h), and JJA (c, f, i) mean oceanic surface 

CHBr3 concentrations (a, b, c), atmospheric mixing ratios (d, e, f), and 

CHBr3 emissions (g, h, i) for the period 1990–2014. 
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Booge, D., Tjiputra, J. F., Olivié, D. J. L., Quack, B., and Krüger, K.: Natural marine 

bromoform emissions in the fully coupled ocean–atmosphere model NorESM2, Earth Syst. 

Dynam., 15, 801–816, https://doi.org/10.5194/esd-15-801-2024, 2024.  
 
  

2. Activities/main accomplishments in 2024 (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). 

 

3. Publications in 2024 (only PUBLISHED articles) and if any, weblinks to models, datasets, 
products, etc.  

Martellucci, R., M. Giani, E. Mauri, L. Coppola, M. Paulsen, M. Fourrier, S. Pensieri, V. Cardin, C. 
Dentico, R. Bozzano, C. Cantoni, A. Lucchetta, A. Izquierdo, M. Bruno, and I. Skjelvan, CO2 and 
hydrography acquired by autonomous surface vehicles from the Atlantic Ocean to the 
Mediterranean Sea: data correction and validation, ESSD 16, 5333-5356, 
https://doi.org/10.5194/essd-16-5333-2024, 2024.  
 

https://doi.org/10.5194/essd-16-5333-2024


Lange, N., B. Fiedler, M. Álvarez, A. Benoit-Cattin, H. Benway, P.L. Buttigieg, L. Coppola, K. Currie, S. 
Flecha, M. Honda, I.E. Huertas, S.K. Lauvset, F. Muller-Karger, A. Körtzinger, K.M. O’Brien, S.R. 
Ó lafsdóttir, F.C. Pacheco, D. Rueda-Roa, I. Skjelvan, and M. Wakita, A. White, T. Tanhua, Synthesis 
Product for Ocean Time-Series (SPOTS) –  a ship-based biogeochemical pilot, Earth Syst. Sci. Data, 
https://doi.org/10.5194/essd-16-1901-2024, 2024. 
 
Couespel, D., & Tjiputra, J. (2024). What goes in must come out: the oceanic outgassing of 
anthropogenic carbon. Environmental Research Letters, 19(1), 014086. 
https://doi.org/10.1088/1748-9326/ad16e0  
 
Couespel, D., Tjiputra, J., Johannsen, K., Vaittinada Ayar, P., & Jensen, B. (2024). Machine learning 
reveals regime shifts in future ocean carbon dioxide fluxes inter-annual variability. Communications 
Earth & Environment, 5(1), 1–12. https://doi.org/10.1038/s43247-024-01257-2  
 
Couespel, D., Lévy, M., & Bopp, L. (2024). Stronger Oceanic CO2 Sink in Eddy-Resolving Simulations 
of Global Warming. Geophysical Research Letters, 51(4), e2023GL106172. 
https://doi.org/10.1029/2023GL106172  
 
Schwinger, J., Bourgeois, T. and Rickels, W. (2024): On the emission-path dependency of the 

efficiency of ocean alkalinity enhancement, Env. Res. Letters, 19, 074067, https://doi.org/ 
10.1088/1748-9326/ad5a27  

Booge, D., J. F. Tjiputra, D. J. L. Olivié, B. Quack, and K. Krüger (2024). Natural marine bromoform 

emissions in the fully coupled ocean-atmosphere model NorESM2, Earth Syst. Dynam., 15, 801-816, 

https://doi.org/10.5194/esd-15-801-2024. 

Pérez, F. F., M. Becker, N. Goris, M. Gehlen, M. López‐Mozos, J. Tjiputra, A. Olsen, J. D. Müller, I. E. 

Huertas, T. T. T. Chau, V. Cainzos, A. Velo, G. Bernard, J. Hauck, N. Gruber, and R. Wanninkhof 

(2024). An assessment of CO2 storage and sea‐air fluxes for the Atlantic Ocean and Mediterranean 

Sea between 1985 and 2018. Global Biogeochemical Cycles, 38, e2023GB007862. 

https://doi.org/10.1029/ 2023GB007862. 

Mongwe, P., L. Gregor, J. Tjiputra, J. Hauck, T. Ito, C. Danek, M. Vichi, S. Thomalla, and P. M. S. 

Monteiro (2024). Projected poleward migration of the Southern Ocean CO2 sink region under high 

emissions. Communications Earth & Environment, 5, 232, https://doi.org/10.1038/s43247-024-

01382-y 

 

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 2024? If yes, who? How did you engage? 

 

 

 

PART 2 - Planned activities for 2025 and 2026 

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

https://doi.org/10.5194/essd-16-1901-2024
https://doi.org/10.1088/1748-9326/ad16e0
https://doi.org/10.1038/s43247-024-01257-2
https://doi.org/10.1029/2023GL106172
https://doi.org/10.5194/esd-15-801-2024
https://doi.org/10.1038/s43247-024-01382-y
https://doi.org/10.1038/s43247-024-01382-y


 

 

 

2. Events like conferences, workshops, meetings, summer schools, capacity building etc. 
(incl. all information possible).  
ICOS-NUBICOS summer school in Hyytiälä (FI), 5-16, May 2025 

3. Funded national and international projects/activities underway.  

ICOS Norway and OTC (2025-2027), funded by Research Council of Norway.  

Norwegian Ocean Acidification Monitoring program (2021-2025), funded by Norwegian 

Environment Agency. 

GEORGE (2022-2025), funded by EU (HORIZON-INFRA-2022-TECH-01-01). 

NUBICOS (2023-2027), funded by EU (HORIZON-INFRA-2023-DEV-01). 

 

 

 

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

Researcher Project for Early Career Scientists (FRIPRO) in June 2025  

 

5. Engagements with other international projects, organisations, programmes, etc. 
 

 

Comments 
 

 


