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Report for the year 2024 and future activities

SOLAS Sweden
compiled by: Paul Zieger

This report has two parts:

- Part 1. reporting of activities in the period of January 2024 - Feb/Mar 2025
- Part 2: reporting on planned activities for 2025 and 2026.

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 hiogeochemical 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. ?
You are already doing a great job! Maybe join Mastodon on social media?

PART 1 - Activities from January 2024 to Feb/Mar 2025

1. Scientific highlight

The Swedish SOLAS community has worked on various SOLAS-related science aspects. From PFAS emissions
and its link to sea spray (Aggarwal et al., Stockholm University), to reviewing the impact of swell surface waves
on atmosphere and the ocean (Wu et al., 2024, Uppsala University), to the first scientific results originating from
the ARTofMELT expedition (www.su.se/artofmelt). As highlights, two recent published papers are selected.



http://www.su.se/artofmelt

In the first highlight, Wu et al. (2024) reviews the role of ocean swell waves—long waves generated by distant
storms—in air—sea interactions. Swell waves differ from locally-generated wind waves and can travel vast
distances. They significantly affect the exchange of momentum, heat, and gases between the ocean and
atmosphere. Unlike wind waves, swell can transfer momentum from the ocean to the air, altering wind profiles
and atmospheric turbulence. This influences weather systems, climate modeling, and even heat and carbon
exchanges. Their paper discusses how swell is modeled, its dissipation, and how it should be better integrated
into weather and climate prediction models. Knowledge gaps remain, particularly in measuring and modeling
swell’'s effects accurately.
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Figure 1: Schematic of swell influence on air-sea interaction processes taken from Wu et al. (2024).

The second highlight is a first result from the ARTofMELT expedition (www.su.se/artofmelt) and is a result of an
international collaboration with various researchers active in SOLAS (and partially a result from discussion at
previous SOLAS OSC'’s). Freitas et al (2024) investigated natural aerosol sources in the high Arctic during the
start of sea ice melt. The participating researchers sampled snow, sea ice, seawater, and the sea surface
microlayer during the ARTofMELT expedition to understand where aerosols that affect cloud formation could
potentially originate. They found a surge in biological activity before ice melt, which increased the release of
biological aerosol particles (like bacteria and algae), especially found within sea ice. Surprisingly, this did not
directly raise the number of ice nucleating particles. Snow samples also showed signs of pollution, such as black
carbon. Overall, the study highlights sea ice and snow and thus melt ponds (once the melt has started) as a key
source of biological aerosols and shows how aerosol properties vary by source. An overview of the main results
is shown in Fig. 2.



http://www.su.se/artofmelt
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Figure 2: Overview of all analysed source samples (sea ice, lead water, sea surface microlayer, snow) sorted by
source type. The samples were analysed with respect to their content of biological particles (using a
multiparameter bioaerosols spectrometer, panel A), the size of the released particles (using a scanning mobility
particle sizer, panel B), the chemical composition (using an aerosol mass spectrometer, panel C) and with
respect to the released refractory black carbon content (using a single-particle soot photometer, panel D). Figure
taken from Freitas et al. (2024).

References are given in the next subsection 3.

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).

Development of the joint ICOS/ACTRSI station Ostergarnsholm (Anna Rutgersson, Uppsala University).

EU project CRiceS: coordinated simulations with 4 climate models to study the influence of changing SSTs and
sea ice cover (Annica Ekman, Stockholm University).

Together with Paul Zieger arranging the first ARTofMELT Science Workshop as well as a session at the EGU
devoted to Arctic warm-air intrusions. Participation in the feidl phase of the airborne science CAEASR project
chasing Arctic cold-air outbreaks flying out of Kiruna airport with the NSF/NCAR C-130 aircraft (Michael
Tjernstrom, Stockholm University).

A new floating air-sea interaction laboratory was launched at the Aské research station in the Stockholm
Archipelago. The platform hosts a suite of equipment aimed at investigating the fluxes of greenhouse gases,
aerosol precursors (volatile organic compounds), and aerosols generated directly at the sea surface, as well as
the physical, chemical and biological drivers of these fluxes (Matt Salter, Stockholm University).

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




Beck I, Moallemi A, Heutte B, Pernov JB, Bergner N, Rolo M, Quéléver LL, Laurila T, Boyer M, Jokinen T, Angot
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the Anthropocene. 2024 Jan 12;12(1). : https://doi.org/10.1525/elementa.2023.00125
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Silva, A., Lapere, R., Marelle, L., Thomas, J., Melsheimer, C., Murray, B., and {Zieger, P. (2024). An Arctic
marine source of fluorescent primary biological aerosol particles during the transition from summer to autumn at
the North Pole, Tellus, https://b.tellusjournals.se/articles/10.16993/tellusb.1880

Lapere, R., Thomas, J.L., Favier, V., Angot, H., Asplund, J., Ekman, A.M., Marelle, L., Raut, J.C., Da Silva, A.,
Wille, J.D. and Zieger, P. (2024). Polar aerosol atmospheric rivers: Detection, characteristics, and potential
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Naakka, T., Kéhler, D., Nordling, K., Raisanen, P., Lund, M. T., Makkonen, R., Merikanto, J., Samset, B. H.,
Sinclair, V. A., Thomas, J. L., and Ekman, A. L. M.: Polar winter climate change: strong local effects from sea ice
loss, widespread consequences from warming seas (https://doi.org/10.5194/equsphere-2024-3458, accepted in
Atmos. Phys. Chem.).

Freitas, G., Kopec, B., Adachi, K., Krejci, R., Heslin-Rees, D., Yttri, K. E., Hubbard, A., Welker, J. M., and Zieger,
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Arctic during the onset of sea ice melt. Faraday discussions.

Prytherch, J., S. Murto, I. Brown, A. Ulfsbo, B. Thornton, V. Briichert, M. Tjernstrom, A. Hermansson, A. Nylund
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2024.
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seawater, Atmos. Chem. Phys., 24, 13413-13428, https://doi.org/10.5194/acp-24-13413-2024 , 2024.
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Rutgersson, A. & Wu, L. (2024) Impact of sea spray-mediated heat fluxes on polar low development. Quarterly
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Acids on Sea Spray Aerosol in Laboratory Experiments: The Role of Dissolved Organic Matter, Air Entrainment
Rate and Inorganic lon Composition. Environ. Sci. Technol. Lett. 2024, 11, 7, 746—751
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Multiple datasets from ARTofMELT (https://bolin.su.se/data/?k=0Oden+ARTofMELT)

4. Did you engage any stakeholders/societal partners/external research users in order to co-produce
knowledge in 20247 If yes, who? How did you engage?
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Several stakeholder initiatives with the focus on shipping. Both with respect to future fuels and potential trade-off
with off-shore wind energy. Held various webinars. Anna Rutgersson, Uppsala University.

Lots of media outreach in various forms (e.g Swedish National Radio and Newspapers); Popular science
seminars and papers (e.g. "Experiment i ett flygande laboratorium" in Fysikaktuellt #4 2024); Arranging an open
stakeholder seminar on Arctic observations (seminar was held in January 2025 but most work was in 2024).
Michael Tjernstrom, Stockholm University.

The Centre for Coastal Ecosystem and Climate Change Research (CoastClim) project, a project aiming to bring
together complementary expertise in marine ecology, biogeochemistry, and atmospheric sciences to quantify the
feedbacks between coastal ecosystems and the origin and fluxes of greenhouse gases and aerosol precursors
continues. The development of CoastClim is part of a strategic partnership between the University of Helsinki
(UH) and Stockholm University (SU) that focuses on strengthening collaborative marine ecosystem and climate
change research between universities. (Matt Salter, Stockholm University)

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.).
Continued development of the joint ICOS/ACTRIS station Ostergarnsholm. Anna Rutgersson,
Uppsala University.

Summarizing ARTofMELT results in several papers and working with modeling partners. Michael
Tjernstrom, Stockholm University.

Aging of sea spray in the Aarhus smog chamber (PIANO campaign 2025) as part of the H2020
project CleanCloud. Stockholm University.

Projects as part of CoastClim continue. These include measurements of greenhouse gas fluxes,
measurements of seawater VOC concentrations and fluxes, measurements of sea spray aerosol
fluxes, and measurements of seawater bubble size distributions using acoustics to determine the
role of ebullition in greenhouse gas fluxes in the coastal ocean (Matt Salter, Stockholm University)

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

GTWS in Sweden 2027 is underway. Anna Rutgersson, Uppsala University.

Responsible for ECR Science School for PhD students on IB Oden summer 2025. Michael
Tjernstrém, Stockholm University.

Biannual CoastClim meeting in Tvarminne, Finland and Stockholm (Matt Salter, Stockholm
University)

3. Funded national and international projects/activities underway.

GreenFeedBack, Carbon feedbacks in the climate system, EU-funded (https://eu-
greenfeedback.com/). Anna Rutgersson, Uppsala University.

Part of “Clouds and climate transitioning to post-fossil aerosol regime (CleanCloud)”, EC Horizon
2020 Project. Annica Ekman, Paul Zieger, Stockholm University.

CoastClim, Swedish Research Council (Matt Salter, Stockholm University)

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

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




ESA, Baltic Earth. Anna Rutgersson, Uppsala University.
Active partner in ICARP-IV within IASC. Michael Tjernstrdm, Stockholm University.

CATCH (the Cryosphere and Atmospheric Chemistry). Paul Zieger, Stockholm University.
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