
 

 

 

 

Report for the year 2023 and future activities 

 

SOLAS ‘Denmark’ 

compiled by: ‘Carolin Löscher’ 
 

This report has two parts: 

- Part 1: reporting of activities in the period of January 2023 - Feb/Mar 2024 

- Part 2: reporting on planned activities for 2024 and 2025.  

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. ? 
It turns out that in Denmark, the response and also the willingness to interact internationally 

is limited to very few individuals, mostly foreigners in DK, therefore the report is likely not 

representative. There might be similar experiences in other countries, from which we could 

benefit. 

There might also be some material to be send out to institutes, which can be used to 

broadcast the SOLAS mission? 

 

 

PART 1 - Activities from January 2023 to Feb/Mar 2024 

1. Scientific highlight 
Novel pathway of N2O formation: Abiotic N2O formation driven by sunlight in fresh and marine 
waters 
 



Nitrous oxide (N2O) is the main stratospheric ozone depleting agent, and the strongest greenhouse 
gas in the atmosphere. Classically, microbially-mediated processes, such as ammonia oxidation 
and denitrification are assumed to control the N2O budget in aquatic systems. Recent studies 
suggest that our understanding of N2O production is incomplete. Specifically, abiotic reactions like 
chemodenitrification may contribute significantly to N2O production, but their importance is 
uncertain, particularly in surface waters. Here, we experimentally demonstrate a significant and 
consistent production of N2O induced by sunlight under oxic abiotic conditions in two fresh and two 
marine waters, a novel process not considered for greenhouse gas budgets. N2O production was 
strongly correlated to the radiation dose. Nitrite is the main sustrate, and the nitrate can also 
contribute after being photoreduced to nitrite. The authors defined this abiotic N2O photoproduction 
as photochemodenitrification. Photochemodenitrification exceded biological production of N2O by 
ammonia oxidation in surface waters. We demonstrate that photochemodenitrification may be an 
essential and overlooked process occurring in fresh and marine surface waters across the globe, 
with particular importance in areas of high solar radiation and nitrite availability. Because it occurs 
in surface waters in direct contact with the atmosphere, photochemodenitrification may be 
responsible for a significant fraction of N2O emissions globally. 
 

 
Fig. 1: Photoproduction of N2O as function of UVB and PAR dose. Linear increases in the 
concentrations of N2O (N2O excess, nmol-N L-1) in experiments 
 
Leon-Palmero, E., et al. Abiotic nitrous oxide formation driven by sunlight in fresh and marine 
waters (2024), https://doi.org/10.21203/rs.3.rs-4150739/v1. 
 
 

2. Activities/main accomplishments in 2023 (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). 

Field campaigns: 

Greenland Sea campaign: Survey of Disko Bay (July 23), Time series measurements Qaanaaq 

fjord 

Mediterranean Sea campaign: Time series measurements (4 times/yr) on Elba for N2 fixation, CO2 

flux, trace gases. 

International collaborations: 

University of Gothenburg (SE), B. Thamdrup/ L. Bristow: N2O cycling 

GEOMAR (DE), Princeton U. (USA), C. Löscher/ H. Bange/ E. Palmero: N2O cycling 

Baltic Sea Network on N cycling (Malin Olofsson (SE), C. Löscher (DK), B. Szymczycha (PL), D. 

Hellemann (FI), M. Zilius (LA),G. Vali/ P. Laas (EST), H. Farnelid (SE), H. Bange (DE), L. 

Ruokanen (Helcom, FI): N turnover in the Baltic Sea 

Collaborations across fields:  



In-house collaboration on sea level rise and human health in India and Guinea-Bissau 

(collaborators within the Danish center of advanced study at the University of Southern Denmark, 

C. Löscher, A. Chang, C. Stabel-Benn), with a focus on salination of groundwater. 

Collaboration on climate change and war around the Arctic. The project centers around the 

possibility of wars caused by altered ice-coverage of the sea and continental shelf, where territories 

might develop or get lost and power constellations will therefore shift (collaborators at the 

University of Southern Denmark, C. Löscher, at Cornell University J. Rogers). 

Interdisciplinary activities: 

Connections exhibition (https://www.sdu.dk/en/forskning/dias/news-new/news/20210819-

thorarinsdottir-and-james-rogers-presents-connections-exhibition): A total of 18 life-size, 

androgynous, figurative sculptures created by the Icelandic artist Steinunn Thórarinsdóttir were 

arranged on the ground around the Danish Institute for Advanced Study, Center for War Studies, 

the SDU campus, Nordatlantisk Hus, in Odense city and outside the Icelandic Embassy in 

Copenhagen. They remind us of the frailty of the human condition, and how we battle the 

challenges and insecurities, such as COVID, climate change, and our divided politics, in today’s 

world. The sculptures raise questions about our perception of everyday life, and how we relate to 

each other. 

We generally foster a strong collaboration with Nordatlantisk Hus in Odense, a cultural center of the 

Nordic countries (Greenland, Iceland, Farø islands), which represents Inuk art, politics, and culture. 

Providing a platform, involvement and inclusion to Inuk is integral to our Arctic research in the 

ocean and elsewhere. 

3. Publications in 2023 (only PUBLISHED articles) and if any, weblinks to models, datasets, 
products, etc.  
Strauss, J., Choi, C.J., Grone, J., Wittmers, F., Jimenez, V., Makareviciute-Fichtner, K. et al. (2023) 

The Bay of Bengal exposes abundant photosynthetic picoplankton and newfound diversity along 

salinity-driven gradients. Environmental Microbiology, 25(11), 2118–2141. Available from: 

https://doi.org/10.1111/1462-2920.16431 

Chowdhury, S., Raes, E., Hörstmann, C., Ahmed, A., Ridame, C., Metzl, N., Bhavya, P.S., Sato, T., 

Shiozaki, T., Bonnet, S., Löscher, C.R., Singh, A. and Benavides, M. (2023), Diazotrophy in the 

Indian Ocean: Current understanding and future perspectives. Limnol. Oceanogr. Lett, 8: 707-722. 

https://doi.org/10.1002/lol2.10343 

Eisaman, M. D., Geilert, S., Renforth, P., Bastianini, L., Campbell, J., Dale, A. W., Foteinis, S., 

Grasse, P., Hawrot, O., Löscher, C. R., Rau, G. H., and Rønning, J.: Assessing the technical 

aspects of ocean-alkalinity-enhancement approaches, in: Guide to Best Practices in Ocean 

Alkalinity Enhancement Research, edited by: Oschlies, A., Stevenson, A., Bach, L. T., Fennel, K., 

Rickaby, R. E. M., Satterfield, T., Webb, R., and Gattuso, J.-P., Copernicus Publications, State 

Planet, 2-oae2023, 3, https://doi.org/10.5194/sp-2-oae2023-3-2023, 2023. 

Dodhia Maya S., Rogers Kelsey L., Fernández-Juárez Victor, Carreres-Calabuig Joan A., Löscher 

Carolin R., Tisserand Amandine A., Keulen Nynke, Riemann Lasse, Shashoua Yvonne, Posth 

Nicole R., Microbe-mineral interactions in the Plastisphere: Coastal biogeochemistry and 

consequences for degradation of plastics, Frontiers in Marine Science, 
https://www.frontiersin.org/articles/10.3389/fmars.2023.1134815 

Shao, Z., Xu, Y., Wang, H., Luo, W., Wang, L., Huang, Y., Agawin, N. S. R., Ahmed, A., Benavides, 

M., Bentzon-Tilia, M., Berman-Frank, I., Berthelot, H., Biegala, I. C., Bif, M. B., Bode, A., Bonnet, 

S., Bronk, D. A., Brown, M. V., Campbell, L., . . . Luo, Y.-W. (2023). Global oceanic diazotroph 

database version 2 and elevated estimate of global oceanic N2 fixation. Earth System Science 

Data, 15(8), 3673-3709. https://doi.org/10.5194/essd-15-3673-2023 

https://doi.org/10.1111/1462-2920.16431
https://doi.org/10.1002/lol2.10343
https://www.frontiersin.org/articles/10.3389/fmars.2023.1134815
https://doi.org/10.5194/essd-15-3673-2023


Repository: Shao, Zhibo; Xu, Yangchun; Wang, Hua; Luo, Weicheng; Wang, Lice; Huang, Yuhong; 

Agawin, Nona Sheila R.; Ahmed, Ayaz; Benavides, Mar; Bentzon-Tilia, Mikkel; Berman-Frank, 

Ilana; Berthelot, Hugo; Biegala, Isabelle C.; Bif, Mariana B.; Bode, Antonio; Bonnet, Sophie; Bronk, 

Deborah A.; Brown, Mark V.; Campbell, Lisa; and Luo, Ya-Wei, "Global Oceanic Diazotroph 

Database Version 2 and Elevated Estimate of Global N2 Fixation" (2023). OES Faculty 

Publications. 489. 

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 2023? If yes, who? How did you engage? 

No 

 

 

PART 2 - Planned activities for 2024 and 2025 

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

Bay of Bengal cruise, RV Sonne, April- May 2024 (SDU Thamdrup, Löscher), collaboration with 

GEOMAR (DE) 

Greenland cruise summer 2024 (SDU, Löscher) 

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

Aquatic Microbial and Molecular Ecology (AMME) summer school at SDU, regularly hosted in 

summer 

3. Funded national and international projects/activities underway.  

N2 fixation in Danish coastal waters (Riemann, Löscher, Markager, Danish Research 

Council) 

N2O sinks in the Ocean (Löscher, Danish Research Council) 

N2O in Danish waters (Thamdrup, Danish Research Council) 

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

N2O in Greenlandic waters 

Greenlandic Sea: N cycle assessment 

Discerning mesoscale variability from decadal trends in Greenhouse gas turnover 

5. Engagements with other international projects, organisations, programmes, etc. 
Global ONCE 
CDRmare (DE) 
HELCOM 
ICES 

 

Comments 
 



 


