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Report for the year 2023 and future activities

SOLAS Sweden
compiled by: Paul Zieger

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. ?
Provide email and contacts from Sweden that are in your email list.

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

1. Scientific highlight

One highlight was the work by Julika Zinke and co-workers working on emission fluxes and
bacterial enrichment in sea spray aerosols (PhD thesis “Factors influencing emission fluxes and
bacterial enrichment in sea spray aerosols: Insights from laboratory and field studies”, defended in
October 2023 at Stockholm University, http://su.diva-
portal.org/smash/record.jsf?pid=diva2:1793569).



http://su.diva-portal.org/smash/record.jsf?pid=diva2:1793569
http://su.diva-portal.org/smash/record.jsf?pid=diva2:1793569

Zinke et al. (2024) conducted two research campaigns on the Baltic Sea, during which they
combined laboratory-based sea spray simulation experiments with flux measurements on a nearby
island (see Fig. 1). To combine the two methods, the sea spray simulation experiments were
scaled to the flux measurements using three different approaches. As a result, Zinke et al. (2024)
derived a parameterization that is dependent on wind speed and wave state for particles with
diameters between 0.015-10 ym which is applicable to low-salinity waters. The parametrization
and its comparison to previous reported studies is shown in Fig. 2.

Figure 1: Study site where in-situ and laboratory derived fluxes of sea spray aerosol production
were combined (taken from Zinke et al., 2024).
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Figure 2: Comparison of the wind-speed- and wave-state-dependent parameterizations derived by
Zinke et al. (2024) with previous studies. Panel (a) shows emission estimates at Uiom =10ms™",

while panel (b) shows the estimated mass emission flux for particles with dry diameters between
0.02<Dp <2.8 um.

Reference:

Zinke, J., Nilsson, E. D., Markuszewski, P., Zieger, P., Martensson, E. M., Rutgersson, A., Nilsson,
E., and Salter, M. E.: Sea spray emissions from the Baltic Sea: comparison of aerosol eddy
covariance fluxes and chamber-simulated sea spray emissions, Atmos. Chem. Phys., 24, 1895—
1918, https://doi.org/10.5194/acp-24-1895-2024, 2024.

Further highlight from 2023 were

e the successful conducted expedition ARTofMELT2023 (Atmospheric rivers and the onset of
Arctic melt) in May and June 2023 on board the Swedish ice breaker Oden
(www.su.se/artofmelt) (M. Tjernstrom and P. Zieger, Stockholm University)

e the evaluation of data from five research expeditions to the inner Arctic in the summer/fall
of 1991, 1996, 2001, 2008, and 2018 (C. Leck, Stockholm University)

e the successful conduction of field campaign in the Baltic Sea to study the effect of
cyanobacterial blooms on marine VOC emissions (S. Aggarwal and M. Salter, Stockholm
University).

o Analysis of Arctic sea water at the European X-Ray Free-Electron Laser Facility XFEL
(nanoaerosol project, M. Patanen, Uni Oulu Finland and P. Zieger, Stockholm University).



https://doi.org/10.5194/acp-24-1895-2024
http://www.su.se/artofmelt

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).

The ARTofMELT field expedition (“Atmospheric rivers and the onset of Arctic melt”, see
www.su.se/artofmelt) aimed and documenting and characterizing the late winter and early
spring transition from freezing to the initial melt in the Arctic Ocean. The expedition took
place from 8 May to 14 June in the pack ice in Fram Strait and took detailed measurement
in the upper ocean, sea ice and atmosphere of physical biogeochemical and atmospheric
processes (M. Tjernstréom and P. Zieger, Stockholm University)

Interaction with journalist for an article in EMBO Press "Scratching the ocean surface”:
https://doi.org/10.15252/embr.202357928 (J. Rahlff, Linnaeus University & Friedrich
Schiller University)

The 4th Arctic Ocean 2018 - MOCCHA, ACAS, ICE workshop hosted by the Swedish
International Meteorological Institute (C. Leck, Stockholm University)

3. Publications in 2023 (only PUBLISHED articles) and if any, weblinks to models, datasets,
products, etc.

A., Scarchilli, C., ... & Probst, A. J. (2023). Marine viruses disperse bidirectionally along the
natural water cycle. Nature Communications, 14(1), 6354. Weblinks to data sets:
https://doi.org/10.1594/PANGAEA.947348 ; https://doi.org/10.1594/PANGAEA.955904
Prytherch, J., Murto, S., Brown, |., Ulfsbo, A., Thornton, B. F., Briichert, V., Tjernstrom, M.,
Hermansson, A. L., Nylund, A. T., and Holthusen, L. A.: Central Arctic Ocean surface—
atmosphere exchange of CO2 and CH4 constrained by direct measurements,
Biogeosciences, 21, 671-688, https://doi.org/10.5194/bg-21-671-2024, 2024.

Willis, M. D., Lannuzel, D., Else, B., Angot, H., Campbell, K., Crabeck, O., Delille, B.,
Hayashida, H., Lizotte, M., Loose, B., Meiners, K. M., Miller, L., Moreau, S., Nomura, D.,
Prytherch, J., Schmale, J., Steiner, N., Tedesco, L., and Thomas, J.: Polar oceans and sea
ice in a changing climate, Elem Sci Anth, 11, https://doi.org/10.1525/elementa.2023.00056,
2023.

Duplessis, P., Karlsson, L., Baccarini, A., Wheeler, M., Leaitch, W. R., Svenningsson, B.,
Leck, C., Schmale, J., Zieger, P., and Chang, R.Y.-W.: Highly hygroscopic aerosols
facilitate summer and early-autumn cloud formation at extremely low concentrations over
the central Arctic Ocean, Journal of Geophysical Research. Atmospheres, 129,
€2023JD039159. https://doi.org/10.1029/2023JD039159, 2024.

Bulatovic, 1., Savre, J., Tjernstréom, M., Leck, C., and Ekman, A. M. L., Large-eddy
simulation of a two-layer boundary-layer cloud system from the Arctic Ocean 2018
expedition, Atmos. Chem. Phys., 23, 7033—7055, https://doi.org/10.5194/acp-23-7033-
2023, 2023.

Zinke, J., Nilsson, E.D., Markuszewski, P., Zieger, P., Martensson, E.M., Rutgersson, A,
Nilsson, E. and Salter, M.E., 2024. Sea spray emissions from the Baltic Sea: comparison of
aerosol eddy covariance fluxes and chamber-simulated sea spray emissions. Atmospheric
Chemistry and Physics, 24(3), pp.1895-1918.
https://acp.copernicus.org/articles/24/1895/2024/

Zinke, J., Freitas, G., Salter, M.E., Lundin, D., Aggarwal, S., Zieger, P., Mohr, C. and Foster,
R.A., 2024. Quantification and Characterization of Microbial Emissions over the
Northeastern Atlantic Using Mesocosm Experiments. ACS ES&T Air.
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https://pubs.acs.org/doi/full/10.1021/acsestair.3c00017

Lapere, R., Thomas, J.L., Marelle, L., Ekman, A.M., Frey, M.M., Lund, M.T., Makkonen, R.,
Ranjithkumar, A., Salter, M.E., Samset, B.H. and Schulz, M., 2023. The representation of
sea salt aerosols and their role in polar climate within CMIP6. Journal of Geophysical
Research: Atmospheres, 128(6), p.e2022JD038235.
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2022JD038235

Pereira Freitas, G., Adachi, K., Conen, F., Heslin-Rees, D., Krejci, R., Tobo, Y., Yttri, K.E.
and Zieger, P., 2023. Regionally sourced bioaerosols drive high-temperature ice nucleating
particles in the Arctic. Nature communications, 14(1), p.5997.
https://www.nature.com/articles/s41467-023-41696-7

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?

Member of the Government-appointed Scientific Council for the Economic Institute. Svante
Mandell, et al., (ink. C. Leck, Stockholm University), 2023, Miljdekonomi och politik — Tema:
Foérdelningseffekter av miljé- och klimatpolitik, Konjunkturinstitutets rapport KI 2023 Dnr:
2023-522. (C. Leck, Stockholm University)

Organization of departmental day “How science can serve society” (~200 participants),
Department of Environmental Science, Stockholm University with inspirational talks from
various partners and stakeholders, poster session and photo booth for scientists to engage
with the topic (P. Zieger, Stockholm University)

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.).

Arctic Climate Across Scales (ACAS) observation platform on the icebreaker Oden during
the GEOEO expedition to northern Greenland late summer 2024 (M. Tjernstrdm and J.
Prytherch, Stockholm University)

Measurements of cloud and aerosols in the marine environment at Maido Observatory, La
Reunion from October 2023 to April 2024 (P. Zieger, Stockholm University)

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

EGU General Assembly 2024, Vienna: Session: AS4.6 — The atmospheric microbiome —
characterization, processes, and connections with Earth’s surface

EGU General Assembly 2024, Vienna: Session: AS4.2 - As spring arrives: Processes
leading up to annual Arctic sea-ice melt

1st ARTofMELT Open Science Conference, 22-24 April 2024, Stockholm University,
Sweden (www.su.se/artofmelt)

3. Funded national and international projects/activities underway.

Viral Transmission in the Dynamic Environment of Surface Microlayers and Rainwater
(VIRTIDE), funded by the Swedish Research Council, start April 2024 (J. Rahlff, Linnaeus
University & Friedrich Schiller University)

Icebreaker Oden as a National Infrastructure (M. Tjernstrém, Stockholm University)

H2020 CleanCloud https://projects.au.dk/cleancloud/ (P. Zieger, Stockholm University)

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

Planned expedition 2026/2027 “Pulse of the Weddell Sea”
(https://www.polar.se/en/research-support/polar-research-process/theme-antarctica/theme-
pulse-of-the-weddell-sea/) where various member are currently preparing proposal from
research funding (e.g. on gas exchange or marine biological aerosol particles). (J.
Prytherch & P. Zieger, Stockholm University)

SERC Synergy Grant 2024, Swedish Research Council (C. Leck, Stockholm University)
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5. Engagements with other international projects, organisations, programmes, etc.

e Continuous engagement within IASC/ICARP (https://iasc.info/our-work/icarp) (M.
Tjernstrém, Stockholm University)

e Engagement within CATCH (“the Cryopshere and Atmospheric Chemistry”,
https://www.catchscience.org/) and Clce2Clouds (“Coupling of ocean-ice-atmosphere
processes: from sea-Ice biogeochemistry to aerosols and Clouds”,
https://www.cice2clouds.org/) (P. Zieger, Stockholm University)

e Plan to write a larger research grant for Southern Ocean aerosol-cloud observations (P.
Zieger, Stockholm University)

Comments
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