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Report for the year 2024 and future activities

SOLAS Finland
compiled by: Heidi Pettersson, Finnish Meteorological Institute
(FMI)

with the input from Jukka-Pekka Jalkanen, Martti Honkanen and Heidi Hellén (FMI),
Joonas Virtasalo Geological Survey of Finland (GTK), Jukka Seppéaléa Finnish
Environment Institute (SYKE), Joanna Norkko and Petteri Uotila University of Helsinki
(UH).

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 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 2024 to Feb/Mar 2025

1. Scientific highlight
Highlight 1

Martti Honkanen from FMI defended his PhD thesis titled “The air-sea exchange of CO; at Uto island in the
Baltic Sea” in February 2025. The thesis was based on the air-sea CO; measurements carried out at the Ut6
atmospheric and marine research station in the Archipelago Sea of the Baltic Sea. Among other things, the
thesis dealt with the issue of construction of a coastal research station suitable for reliable estimation of
the air-sea CO; fluxes. The high frequency measurements revealed the diurnal cycle of the marine
carbonate system, which was heavily affected by the biological transformations during the biologically
active season. The long time series were used for the calculation of the annual balances of the net air-sea
CO2 exchange, and Ut6 was found to be a net source of CO; to the atmosphere.
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Figure: Monthly air-sea CO; fluxes at Utd in 2017—2021, together with the calculated annual net air-sea
CO; exchange estimates using both the flux parametrization and the eddy covariance measurements.

Citation: Martti Honkanen, The air-sea exchange of CO, at Ut6 island in the Baltic Sea, PhD thesis, Helsingin
yliopisto, https://helda.helsinki.fi/items/75d0e990-ea99-4ac2-alec-54411ea00833, 2025. Themes #1, #2

Highlight 2

Changes to the national law on the protection of the marine environment (See Finlex.fi, 1116/2024). The
preparatory work to change the law had significant input from the H2020/EMERGE project. As a
background study to this change, an economic study was conducted to understand the financial gains and
costs of ship exhaust gas scrubbing. In this study, it was shown that the ships investing to scrubber



https://helda.helsinki.fi/items/75d0e990-ea99-4ac2-a1ec-54411ea00833

technology can recover the investment costs in a period less than five years. After this period, the use of
scrubber technology creates profit for the ship owners but continue to pollute the marine environment.
This study debunked the industry claims that expensive investments have been made, and scrubber usage
should be allowed to recover the investment costs.
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Figure 1. Number of vessels with scrubbers installed operating within the Baltic Sea Area 2014-2022. b,
Cumulative average damage cost due to environmental deterioration of the marine environment as
calculated for marine ecotoxicity based on a WTP study and toxicity potential of open- and closed-loop
scrubber water. The error bars indicate the lower and higher estimate of cost where the low (high) WTP
estimates are multiplied with the lower (higher) concentration levels of metal (n =9) and PAH (n = 10)
concentrations in scrubber water

Citation: Lunde Hermansson, A, Hassellov, |-M, Gronholm, T., Jalkanen, J-P, Fridell, E., Parsmo, R, Hassell6v,
Jand Ytreberg, E. (2024) Monetary return on scrubber installations at the expense of environmental
damage, Nat. Sustain. (2024). https://doi.org/10.1038/541893-024-01347-1

Theme #3, Science and society

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).

Projects

e  Kristian Spilling (SYKE) coordinate Research Council of Finland funded PHYTOTRANS-project which
will unravel the interplay between the phytoplankton community composition vertical and lateral
particle transport on the organic matter remineralization in coastal seas, to better understand the
coastal carbon sink. Themes #1, #5

e SYKE is participating in MINKE EU-project addressing metrological challenges for the measurement
of seawater acidity. Projects have included interlaboratory comparisons and sensor comparisons for
pH measurements. Theme #1

o In NAUTILOS EU-project SYKE is testing low-cost pH sensor for FerryBox applications. Theme #1

e Jukka-Pekka Jalkanen (FMI) completed successfully the H2020/EMERGE project (May 31,
2024) Theme #3, Science and society
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e The project CAMS2-61 (Global and European emission inventories), funded by Copernicus
Atmosphere Monitoring Service through ECMWF, ended 10/2024. FMI participated in the project
with Jukka-Pekka Jalkanen as FMI Pl. Themes #3, Science and Society.

Field campaigns

e At Utd Marine station, joint continuous and high-frequency measurements with FMI and SYKE were
ongoing approx. 95% of the year, including in-water pCO2 and pH, as well as relevant physical
chemical and biological measurements to understand their impact on carbonate system variability.
Themes #1, #2

Workshops and conferences

e Aarno Kotilainen and Joonas Virtasalo organized the FINMARI Researcher Day Conference, at the
Geological Survey of Finland (GTK) in Espoo. Theme #5

e Joonas Virtasalo (GTK) participated in the Science Party of IODP Expedition 386 Japan Trench
Paleoseismology. Theme #5

e Jukka-Pekka Jalkanen (FMI) participated in the International Technical Meeting on air quality
modeling (ITM2024), Copenhagen, Denmark, 14-18 Oct 2024. Theme #5

e Jukka-Pekka Jalkanen (FMI) participated in the IMO PPR11, IMO MEPC81 and IMO MEPC82
meetings as part of the Finnish delegation. Theme #3, Science and society

e Jukka-Pekka Jalkanen (FMI) participated as part of the local organizer team in the Air Quality 2024 —
from science to applications conference, Helsinki, Finland, May 13-17, 2024. Theme #3, #5, Science
and society

e  Martti Honkanen (FMI) had an oral presentation in the FerryBox Workshop in Helsinki, Finland (M.
Honkanen, Aurela, M., Hatakka, J., Haraguchi, L., Kielosto, S., Makeld, T., Seppal3, J., Siiria, S.-M-,
Stenbéck, K., Tuovinen, J.-P., Yl6stalo P., and Laakso L.: Air-sea CO2 exchange at Ut6 in the Baltic
Sea, FerryBox Workshop, Helsinki, Finland 2024) Themes #1, #2

Working groups and committees

e Joonas Virtasalo (GTK) is the Finnish national delegate in ESSAC the European branch of IODP.
Theme #5

e Aarno Kotilainen (GTK) is a member, Joonas Virtasalo (GTK) and Petteri Uotila (UH) are deputy
members in the committee for the planning of Finnish national Implementation Plan for the UN
Decade of Ocean Science. Theme #5

e Petteri Uotila (UH) is the Chair and Heidi Pettersson (FMI) the vice chair of the Finnish National
Committee of SCOR. Themes #1-#5

e Heidi Pettersson (FMI) is the Finnish National Correspondent of IAPSO/IUGG. Themes #1, #2, Cross-
cutting themes

Reports, assessments etc

e Jukka-Pekka Jalkanen (FMI) produced three reports to HELCOM IG Maritime 2024 (air emissions,
ship discharges, underwater noise emissions in Baltic Sea area) and Heidi Pettersson (FMI) a report
on the Baltic Sea wave climate to HELCOM BSEFS 2024. Themes #2, #3, Science and society.

Data




New temperature sensor and sample air dryer have been installed for the pCO2 measurement
system on M/S Silja Serenade FerryBox travelling between Helsinki and Stockholm and maintained
by FMI. The labeling process for the ICOS-OTC (Integrated Carbon Observation System/Ocean
Thematic Center) continues. Theme #1

International collaborations

Jukka Seppala (SYKE) has been collaborating with Hellenic Centre for Marine Research (Greece) on
their high-frequency observations of carbonate system. Themes #1, #5

Lumi Haraguchi (SYKE) has been collaborating with University of Cape Town (South Africa) on
Atlantic Southern Ocean productivity and carbon export Themes #1, #5

Policy makers, society and media

Joonas Virtasalo (GTK) was interviewed for the podcast series Maailmanpolitiikan arkipaivaa
[Everyday world politics] of the Finnish broadcasting company YLE. Theme #5

Jukka-Pekka Jalkanen (FMI): Science support to revise the Finnish law on the marine environment
protection, to regulate scrubber discharges, grey and blackwater discharges from ships inside the
12 nm territorial waters. See Laki merenkulun ymparistonsuojelulain muuttamisesta, 1116/2024,
https://www.finlex.fi/api/media/statute/260/mainPdf/main.pdf?timestamp=2024-12-
30T00%3A00%3A00.000Z. Themes #3, Science and society

Jukka-Pekka Jalkanen (FMI) has cooperated with Statistics Finland to revise the methodology how
GHG emissions from ships are calculated. Themes #3, Science and society

Education

Mikko Heikkila completed his PhD (University of Helsinki) under the supervision of Jukka-Pekka
Jalkanen (FMI). Themes #3, Science and society

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

etc.

Broman E, Olsson M, Maciute A, Donald D, Humborg C, Norkko A, Jilbert T, Bonaglia S, Nascimento F
(2024) Biotic interactions between benthic infauna and aerobic methanotrophs mediate methane
fluxes from coastal sediments. ISME Journal, 18:wrae013 Theme #1

Forster, P. M., Smith, C., Walsh, T., Lamb, W. F.,, Lamboll, R., Hall, B., Hauser, M., Ribes, A., Rosen, D.,
Gillett, N. P., Palmer, M. D., Rogelj, J., von Schuckmann, K., Trewin, B., Allen, M., Andrew, R., Betts, R.
A., Borger, A., Boyer, T., Broersma, J. A., Buontempo, C., Burgess, S., Cagnazzo, C., Cheng, L.,
Friedlingstein, P., Gettelman, A., Gltschow, J., Ishii, M., Jenkins, S., Lan, X., Morice, C., Mihle, J.,
Kadow, C., Kennedy, J., Killick, R. E., Krummel, P. B., Minx, J. C., Myhre, G., Naik, V., Peters, G. P.,
Pirani, A., Pongratz, J., Schleussner, C.-F., Seneviratne, S. |., Szopa, S., Thorne, P., Kovilakam, M. V.

M., Majamaki, E., Jalkanen, J.-P., van Marle, M., Hoesly, R. M., Rohde, R., Schumacher, D., van der
Werf, G., Vose, R., Zickfeld, K., Zhang, X., Masson-Delmotte, V., and Zhai, P. (2024) Indicators of
Global Climate Change 2023: annual update of key indicators of the state of the climate system and
human influence, Earth Syst. Sci. Data, 16, 2625-2658, https://doi.org/10.5194/essd-16-2625-2024
Theme #3, Science and society

Frangoulis C, Stamataki N, Pettas M, Michelinakis S, King AL, Giannoudi L, Tsiaras K, Christodoulaki S,
Seppala J, Thyssen M, Borges AV and Krasakopoulou E (2024) A carbonate system time series in the
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Eastern Mediterranean Sea. Two years of high-frequency in-situ observations and remote

sensing. Front. Mar. Sci. 11:1348161. doi: 10.3389/fmars.2024.1348161 Themes #1, #5

Gao, Y, Xiu, Y., Nie, Y., Luo, H., Yang, Q., Zampieri, L., Lv, X., & Uotila, P. (2024). An
Assessment of Subseasonal Prediction Skill of the Antarctic Sea Ice Edge. Journal of
Geophysical Research : Oceans, 129(11), Article

€2024)C021499. https://doi.org/10.1029/2024)C021499 . Theme #2

Mikko Heikkild, Tiia Gronholm, Elisa Majamaki, Jukka-Pekka Jalkanen (2024) Effect of ice class to
vessel fuel consumption based on real-life MRV data, Transport Policy, 148, 168-180.
https://doi.org/10.1016/j.tranpol.2024.01.014. Theme #3, Science and society

Hellén, H., Kouznetsov, R., Kraft, K., Seppal3, J., Vestenius, M., Jalkanen, J.-P., Laakso, L., and Hakola,

H. (2024) Shipping and algae emissions have a major impact on ambient air mixing ratios of non-
methane hydrocarbons (NMHCs) and methanethiol on Ut6 Island in the Baltic Sea, Atmos. Chem.
Phys., 24, 47174731, https://doi.org/10.5194/acp-24-4717-2024. Theme #2

Hermans M, Stranne C, Broman E, Sokolov A, Roth F, Nascimento FJA, Morth CM, ten Hietbrink S, Sun
Gustafsson E, Gustafsson BG, Norkko A, Jilbert T, Humborg C (2024) Ebullition dominates methane
emissions in stratified coastal waters. Science of the Total Environment, 945:174183. Theme #1
Honkanen, M., Aurela, M., Hatakka, J., Haraguchi, L., Kielosto, S., Makela, T., Seppél3, J., Siirid, S.-M.,
Stenbaéck, K., Tuovinen, J.-P., Yl6stalo, P., and Laakso, L. (2024) Interannual and seasonal variability of
the air—sea CO, exchange at Ut0 in the coastal region of the Baltic Sea, Biogeosciences, 21, 4341-
4359, https://doi.org/10.5194/bg-21-4341-2024. Themes #1, #2

Martti Honkanen, The air-sea exchange of CO, at Uto island in the Baltic Sea, PhD thesis, Helsingin
yliopisto, https://helda.helsinki.fi/items/75d0e990-ea99-4ac2-alec-54411ea00833, 2025. Themes
#1, #2

Huan Liu, Wen Yi, Jukka-Pekka Jalkanen, Zhenyu Luo, Elisa Majamaki, Volker Matthias, Jana
Moldanova, Zongbo Shi, Kebin He (2024) Atmospheric impacts and regulation framework of
shipping emissions: achievements, challenges and frontiers, Fundamental Research, March 2024,
https://doi.org/10.1016/j.fmre.2024.02.013 Theme #3, Science and society

Anna Lunde Hermansson, Ida-Maja Hassellov, Tiia Gronholm, Jukka-Pekka Jalkanen, Erik Fridell,

Rasmus Parsmo, Jesper Hassellov and Erik Ytreberg, "Monetary return on scrubber installations at
the expense of environmental damage", Nat. Sustain. (2024). https://doi.org/10.1038/s41893-024-
01347-1 Theme #3, Science and society

Monteiro A., Rodrigues V., Picado A., Dias J.M., Abrantes N., Ré A., Rosa M., Russo M., Barreirinha
A., Potiris M., Aghito M., Hanninen R., Majamaki E., Grénholm T., Alyuz U., Sokhi R., Kukkonen

J., Jalkanen J-P, (2024) Holistic evaluation of the environmental impacts of shipping in the sensitive
region of Ria de Aveiro, Sci. Tot. Env., 946, 1743142024,
https://doi.org/10.1016/j.scitotenv.2024.174314. Theme #3, Science and society

Ville-Veikko Paunu, Niko Karvosenoja, David Segersson, Susana Lopez-Aparicio, Ole-Kenneth

Nielsen, Marlene Schmidt Plejdrup, Throstur Thorsteinsson, Dam Thanh Vo, Jeroen Kuenen, Hugo
Denier van der Gon, Jukka-Pekka Jalkanen, Jgrgen Brandt, and Camilla Geels, Air pollution emission
inventory using national high-resolution spatial parameters for the Nordic countries, Earth Syst. Sci.
Dat, 16 (2024) 1453-1474. https://doi.org/10.5194/essd-16-1453-2024 Theme #3, Science and
society

Antonin Soulie, Claire Granier, Sabine Darras, Nicolas Zilbermann, Thierno Doumbia, Marc
Guevara, Jukka-Pekka Jalkanen, Sekou Keita, Cathy Liousse, Monica Crippa, Diego Guizzardi, Rachel
Hoesly, and Steven Smith (2024) Global Anthropogenic Emissions (CAMS-GLOB-ANT) for the
Copernicus Atmosphere Monitoring Service Simulations of Air Quality Forecasts and
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Reanalyses, Earth Syst. Sci. Data, 16, 22612279, https://doi.org/10.5194/essd-16-2261-

2024 Theme #3, #5

Uhlikova, T., Vihma, T., Karpechko, A. Y., & Uotila, P. (2024). Effects of Arctic sea-ice
concentration on turbulent surface fluxes in four atmospheric reanalyses. Cryosphere,
18(2), 957-976. https://doi.org/10.5194/tc-18-957-2024 . Theme #2

Wasiljeff, J., Salminen, J.M., Roberts, A.P., Hu, P., Brown, M., Kuva, J., Lukkari, S., Jolis, E.M.,
Heinsalu, A., Hong, W.-L., Lepland, A., Suuroja, S., Parkkonen, J. & Virtasalo, J.J. (2024) Morphology-
dependent magnetic properties in shallow-water ferromanganese concretions. Geochemistry,
Geophysics, Geosystems 25, e2023GC011366. Theme #5

Yu, C., Turner, S., Huotari, S., Chen, N., Shchukarev, A., Osterholm, P., Lopez-Fernandez, M., Hégfors-
Rénnholm, E., Sachpazidou, V., Mayanna, S., Hogmalm, K.J., Virtasalo, J.J., Boily, J.-F., Dopson, M. &
Astrom, M.E. (2024) Manganese cycling and transport in boreal estuaries impacted by acidic Mn-
rich drainage. Geochimica et Cosmochimica Acta 365, 136—157. Theme #5

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?

Jukka-Pekka Jalkanen (FMI) works with EMSA and EEA to produce/analyze ship emission trends for
the European Maritime Safety Agency and the European Environment Agency in the 2" European
Maritime Transport Environmental Report (EMTER2). Theme #3, Science and society

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.).

Joonas Virtasalo (GTK) will organize a SecuCoast marine geological expedition on 16-19
June 2025, to the submarine groundwater discharge area in Hanko, Finland. International
scientists from the SecuCoast partner institutes joining. Theme #5

Scientists from GTK will join two offshore expeditions of SecuCoast project: Swedish r/v
Electra expedition to the Gulf of Finland on 11-17 September and Polish r/v Oceania
expedition to the Gulf of Gdansk 15-19 September. Theme #5

SYKE will continue tests with low-cost pH sensor will continue throughout spring in
FerryBox as a part of the NAUTILOS project) Theme #1

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

Joonas Virtasalo (GTK) will host SecuCoast kick-off meeting 24-25 April, 2025, at the
Geological Survey of Finland in Espoo. Theme #5

3. Funded national and international projects/activities underway.

SecuCoast — Security and management of Coastal groundwater resources and marine
ecosystem services. The project studies groundwater-seawater interactions in coastal
aquifers and sea areas in the Baltic Sea, Mediterranean Sea and Norwegian Sea.
Coordinator is Joonas Virtasalo at GTK, with 6 other partner countries (Estonia, Israel,
Norway, Poland, Spain and Sweden). Funding 1.3.2025-29.2.2028 from the EU Water4All
partnership joint transnational call 'Aquatic Ecosystem Services'. Theme #5

MONISEIS — Multichannel seismic sounding as a scientific research method of the seabed



https://doi.org/10.5194/essd-16-2261-2024
https://doi.org/10.5194/essd-16-2261-2024
https://doi.org/10.5194/tc-18-957-2024

and geotechnical properties. Principal Investigater is Joonas Virtasalo (GTK). Funding
1.1.2025-31.12.2028 from Tulanet Postdoctoral Programme for Research Institutes in
Finland. Theme #5

Consortium project, funded by Research Council of Finland, Methanethiol - an
unaccounted natural aerosol precursor emitted from the marine biota, 2024-2028,
consortium partners SYKE and FMI, lead by the Heidi Hellén (FMI). Theme #2

Jukka-Pekka Jalkanen is the FMI Pl of ShipNOEm on the NOx emissions form shipping, a
national project funded by Finnish Transport Safety and Communication Agency. Themes
#3, Science and Society

FMI (Jukka-Pekka Jalkanen) signed contract with EMSA, to support the EU MRV and EU
ETS activities by delivering modelled ship emission data, the project is funded by EMSA.
Themes #3, Science and Society

Jukka-Pekka Jalkanen is the FMI PI of the Horizon Europe/GREEN RAY project aiming to
assess and mitigate methane slip from LNG vessels. The project is ongoing until 2027.
Themes #3, Science and Society

Jukka-Pekka Jalkanen started a joint project with WWF Canada to model ship discharges
in the Arctic area. The project ends 05/2025. Themes #3, Science and Society

FMI (Jukka-Pekka Jalkanen) started a new ship emissions project together with
TNO/CONCAWE to study the European air quality impacts of new marine fuels. The
project ends 12/2025. Themes #3, Science and Society

FMI (Jukka-Pekka Jalkanen) participates in WATERWAYS, funded by Strategic Research
Council of Finland. The project aims to enhance ship emission modeling studies with Al
tools. The project ends 2031. Themes #3, Science and Society

the EO4SEM project under the leadership of French company GMV started with Jukka-
Pekka Jalkanen as FMI PI. The project will study the comparison of satellite observations
and ship emission modeling, funded by European Space Agency. Themes #3, Science and
Society

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

Horizon Europe proposal preparation in progress, FMI (Jukka-Pekka Jalkanen) has partner
role. Themes #3, Science and Society

FMI (Jukka-Pekka Jalkanen) is participating in four other international proposals that are
in review, no funding decisions available yet. Themes #3, Science and Society

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

FMI (Jukka-Pekka Jalkanen) is supporting six climate research groups with donations of
ship emissions’ data. Themes #3, Science and Society

FMI (Jukka-Pekka Jalkanen) supports seven air quality research groups with donations of
ship emissions’ data. Themes #3, Science and Society

FMI (Jukka-Pekka Jalkanen) is involved with discussions on underwater noise emission
studies with Nordic partners. Themes #3, Science and Society

Comments




