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Joonas Virtasalo from Geological Survey of Finland (GTK)

This report has two parts:

- Part 1: reporting of activities in the period of January 2025 - Feb/Mar 2026
- Part 2: reporting on planned activities for 2026 and 2027.

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 2025 to Feb/Mar 2026

1. Scientific highlight

2. Activities/main accomplishments in 2025 (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

o A field campaign studying seawater and groundwater interaction in a coastal aquifer in
Hanko, Finland, was arranged on 16-19 June 2025 in the frame of the EU Water4All
SecuCoast project (Coordinator Joonas Virtasalo GTK). The campaign involved 15
participants from Finland, Estonia, Spain and Israel. Themes: #5

e Baltic Air-Sea Exchange and Shipping Emissions of Volatile Organic Compounds
(BASEVOC): The fluxes and concentrations of volatile organic compounds and shipping
emissions together with supporting physical, chemical and biological variables were
measured at Utd Atmospheric and Marine Research Station using extended
instrumentation during April—September 2025, achieved in collaboration between
several international institutes. Themes: #2, #3, Science and society

Workshops and conferences

e Joonas Virtasalo hosted the international semiar “Particle Dynamics in Coastal Marine
Environments” on 28 October 2025, at the Geological Survey of Finland (GTK) in Espoo.
The seminar featured invited presentations from leading scientists in the field across
Europe. Themes: #5

Working groups and committees

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. Themes: #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

o Jukka-Pekka Jalkanen (FMI) is a member of the Working Group SHIP of the International
Council for the Exploration of the Seas (ICES). Themes: Science and society

e Jukka-Pekka Jalkanen (FMI) is a member of the national delegation to the Pollution
Prevention and Response subcommittee of the International Maritime Organization.
Themes: Science and society

e Jukka-Pekka Jalkanen (FMI) is a member of the national delegation to the Marine
Environment Protection Committee of the International Maritime Organization Themes:
#3, Science and society




e Jukka-Pekka Jalkanen (FMI) is a member of the national delegation to the HELCOM
Maritime working group Themes: #3, Science and society

Reports, assessments etc

e Heidi Pettersson (FMI) produced a report on the Baltic Sea wave climate to HELCOM BSEFS
2025. Themes: #2, #3, Science and society.

e Jukka-Pekka Jalkanen (FMI) contributed to the 2" European Maritime Transport
Environmental Report. Themes: #2, #3, Science and society

o Jukka-Pekka Jalkanen (FMI) contributed to three HELCOM reports Themes: #2, #3, Science
and society:

o Emissions from Baltic Sea shipping (IC Maritime4-2025/4-3)
o Discharges from Baltic Sea shipping (IC Maritime4-2025/11-2)
o Underwater noise emissions from Baltic Sea shipping (IC Maritime4-2025/11-6)

Policy makers, society and media

o Jukka-Pekka Jalkanen (FMI) was an invited speaker at the Underwater Radiated Noise
workshop organized at the International Maritime Organization (6.-7.11.2025, London,
UK). Themes: Science and society

Education

e  Martti Honkanen (FMI) completed his PhD titled “The air-sea exchange of CO, at Ut6
island in the Baltic Sea”, February 2025. Themes: #1, #2

e Kettunen, Vertti (FMI): The air-sea CO; flux in the Baltic Sea, MSc Thesis, University of
Helsinki, Finland, February 2026. Themes: #1, #2

3. Publications in 2025 (only PUBLISHED articles) and if any, weblinks to models, datasets,
products, etc.

e Aghito, M., Majamaki, E., Hanninen, R., Hermansson, A. L., Hassellov, I. M., and Jalkanen,
J.-P.: Projected changes of the emission and transport of organic pollutants and metals
from shipping in European seas 2018-2050, Mar. Pollut. Bull., 211, 117351, 2025. Themes:
#3, Science and society

e Atanasova, N. S., Sofieva-Rios, S., Laaksonen, A., Malmgren, R., Mustonen, L.,
Romantschuk, M., Virkkula, A. Welti, A., Piedehierro, A. A.,2025. Ice nucleation activity of
two Antarctic sea ice bacteriophages PANV1 and OANV1 and the impact of freezing on
their infectivity. Environmental Advances, 21,100659.
https://doi.org/10.1016/j.envadv.2025.100659. Themes: #4, Integrated studies

e Calgaro, L., Cecchetto, M., Giubilato, E., Jalkanen, J.-P., Majamaki, E., and co-authors: The
contribution of shipping to the emission of water and air pollutants in the northern
Adriatic Sea — current and future scenarios, Mar. Pollut. Bull., 212, 117573, 2025. Themes:
#3, Science and society

e C(Calgaro, L., Giubilato, E., Aghito, M., Jalkanen, J.-P., Majamaki, E., Ferrarin, C., and co-
authors: Influence of shipping activities on air and water quality in the Northern Adriatic
Sea: a high-resolution modelling study, Mar. Pollut. Bull., 217, 118102, 2025. Themes: #3,
Science and society



https://doi.org/10.1016/j.envadv.2025.100659

Dalhem, K., Kehusmaa, K., Virtasalo, J.J., Astrom, M. & Osterholm, P. 2025: The impacts of
loading from acid sulfate soils on boreal estuarine sediments. European Journal of Soil
Science 76, €70075. Themes: #5

de Jong, K., Murray, C. C., Anabitarte, A., Bailey, S., Drake, L., Fernandes-Salvador, J. A.,
Hassellov, 1.-M., Heibeck, N., Jalkanen, J.-P., Lehikoinen, A., Merchant, N., Nylund, A. T., and
Redfern, J. V.: Trade-offs and synergies in the management of environmental pressures: a
case study on ship noise mitigation, Mar. Pollut. Bull., 218, 118073, 2025. Themes: Science
and society

Fragkou, E., Tsegas, G., Alyuz, U., Hanninen, R., Moldanova, J., Jutterstrém, S., and
Jalkanen, J.-P.: Assessing the efficiency of different mitigation strategies to reduce shipping
related air pollution levels and exposure in the Mediterranean coastal region — an
ensemble modelling approach, Atmos. Environ., 360, 121347, 2025.Themes: #3, Science
and society

Guangyu, L., Welti, A., Rocchi, A., Pérez Fogfill, G. Dall'Osto, M. and Kanji, Z.A. Terrestrial
and marine sources of ice nucleating particles in the Eurasian Arctic. Faraday Discuss.,
2025,258,94-119. https://doi.org/10.1039/D4FD0O0160E. Themes: #4, Integrated studies

Hovikoski, J., Virtasalo, J.J., Wetzel, A., Muthre, M., Strasser, M., Proust, J.-N. & lkehara, K.
2025: Bioturbation in the hadal zone. Nature Communications 16, 1401. Themes: #5

Kolovoyiannis, V., Mazioti, A. A., Potiris, M., Mamoutos, I., Majamaki, E., and Jalkanen, J.-
P.: Modelling the impact of present and future maritime transport on marine pollution at
an environmentally sensitive coastal ecosystem (Saronikos Gulf, eastern Mediterranean),
Mar. Pollut. Bull., 219, 118335, 2025. Themes: #3, Science and society

Lee, J. D., Pasternak, D., Wilde, S. E., Drysdale, W. S., Lacy, S. E., Moller, S. J., and co-
authors: SO, and NO, emissions from ships in North-East Atlantic waters: in situ
measurements and comparison with an emission model, Environ. Sci.: Atmos., 5, 1282—
1296, 2025. Themes: #3, Science and society

Liu, H., Yi, W., Jalkanen, J.-P,, Luo, Z., Majamaiki, E., Matthias, V., Moldanov3, J., and co-
authors: Atmospheric impacts and regulation framework of shipping emissions:
achievements, challenges and frontiers, Fundam. Res., 5(3), 1073-1076, 2025. Themes:
#3, Science and society

Majamaki, E., Johansson, L., Gronholm, T., and Jalkanen, J.-P.: Improving the global
prediction of shipping emissions by modelling the effects of ambient conditions, Sci. Total
Environ., 997, 180126, 2025. Themes: #3, Science and society

Majamaki, R., Wasiljeff, J., Purkamo, L., Hultman, J., Asmala, E., Yli-Hemminki, P.,
Jgrgensen, K., Koho, K., Kuva, J. & Virtasalo, J.J. 2025: Microbially-enhanced growth and
metal capture by ferromanganese concretions in a laboratory experiment. Geobiology 23,
€70010. Themes: #5

Maragkidou, A., Gronholm, T., Rautiainen, L., Nikmo, J., Jalkanen, J.-P., and co-authors:
Measurement report: The effects of SECA regulations on the atmospheric SO,
concentrations in the Baltic Sea, based on long-term observations on the Finnish coast,
Atmos. Chem. Phys., 25, 2443-2457, 2025. Themes: #3, Science and society

Nunes, R. A. O., Alvim-Ferraz, M. C. M., Martins, F. G., Jalkanen, J.-P., and Sousa, S. |. V.:
Shipping emissions forecast in the Iberian Peninsula for 2050: impact on air quality,
mortality and related costs, J. Hazard. Mater., 139622, 2025.Themes: #3, Science and
society

Nylund, A. T., Mellgvist, J., Conde, V., Salo, K., Bensow, R., Arneborg, L., and Jalkanen, J.-P.:
Coastal methane emissions triggered by ship passages, Commun. Earth Environ., 6, 380,



https://doi.org/10.1039/D4FD00160E

2025. Themes: #1, #3, Science and society

Polyakov, I. V., Pnyushkov, A. V., Carmack, E. C., Charette, M., Cho, K.-H., Dykstra, S.,
Haapala, J., Jung, J., Kipp, L., Yang, E. J., and Molodtsov, S.: Role of sea ice, stratification,
and near-inertial oscillations in shaping the upper Siberian Arctic Ocean currents, Ocean
Sci., 21, 3105-3122, https://doi.org/10.5194/0s-21-3105-2025, 2025. Themes: Integrated
studies

Remirez, M.N., Gilleaudeau, G.J., McBride, R., Pederson, C., Miller, C.M., Wallace, D.J.,
Guerra, L., Piovano, E., Virtasalo, J.J., Culver-Miller, E., Bondzie-Selby, I., Wang, C. & Algeo,
T.J. 2025: Calibrating elemental salinity proxies in Pleistocene—Holocene sedimentary
environments. Chemical Geology 678, 122664. Themes: #5

Steinhoff, T., Gkritzalis, T., Jones, S., Macovei, V.A., Neill, C., Schuster, U., Akl, J., Arruda, R.,
Atamanchuk, D., Barry, M., Beaumont, L., Cantoni, C., Dickson, A., Fahning, J., Fought, J.,
Frangoulis, C., Gutiérrez-Loza, L., Hagan, C., Honkanen, M., Kielosto, S., Kinski, N.,
Kortzinger, A., Landschiitzer, P., Lauvset, S.K., Lawrence-Slavas, N., Li, Q., Luchetta, A.,
Malarde, D., Paulsen, M., Ritschel, M., Rutgersson, A., Sanders, R., Shitashima, K.,
Spaulding, R., Stamataki, N., Stenback, K., Sutton, A., Tatkiewicz, W., Telszewski, M.,
Theetaert, H., Tilbrook, B. and Wanninkhof, R.: The ICOS OTC pCO2 instrument
intercomparison. Limnol Oceanogr Methods, 23: 924-948.
https://doi.org/10.1002/lom3.10727, 2025. Themes: #1

Uusinoka, M., Haapala, J., & Polojarvi, A. (2025). Deep learning-based optical flow in fine-
scale deformation mapping of sea ice dynamics. Geophysical Research Letters, 52,
€2024GL112000. https://doi.org/10.1029/2024GL112000. Themes: Integrated studies

Uusinoka, M., Haapala, J., Astrom, J., Lensu, M., and Polojarvi, A.: Scale invariance in
kilometer-scale sea ice deformation, The Cryosphere, 19, 6493-6506,
https://doi.org/10.5194/tc-19-6493-2025, 2025. Themes: Integrated studies

Uusinoka, M., Savard, A., Astrom, J., Haapala, J., & Polojarvi, A. . Threshold domain sizes
for multifractality in sea ice deformation. Geophysical Research Letters, 52,
€2025GL116833. https://doi.org/10.1029/2025GL116833, 2025. Themes: Integrated
studies.

Wasiljeff, J., Lahaye, Y., Lehtonen, A., Fu, R., Salminen, J.M., Michallik, R.M., Kurhila, M.,
Myllyperkio, M. & Virtasalo, J.J. 2025: Centennial to millennial-scale paleoenvironmental
record from a coastal iron-manganese concretion. Communications Earth & Environment
6, 771. Themes: #5

Wasiljeff, J., Yu, C., Heikkila, P., Lahaye, Y., Kurhila, M., Hong, W.-L., Lepland, A., Suuroja, S.,
Liebetrau, V. & Virtasalo, J.J. 2025: Mineral phases and growth conditions of
morphologically diverse shelfal ferromanganese concretions. Geochimica et
Cosmochimica Acta 400, 227-247. Themes: #5

Zervakis, V., Kolovoyiannis, V., Calgaro, L., Giubilato, E., Marcomini, A., and Jalkanen, J.-P.: A
novel method to assess the dilution of complex mixtures in the marine environment:
application to marine scrubber water effluents, Mar. Pollut. Bull., 216, 117956, 2025.
Themes: #3, Science and society



https://doi.org/10.1002/lom3.10727
https://doi.org/10.1029/2024GL112000
https://doi.org/10.5194/tc-19-6493-2025
https://doi.org/10.1029/2025GL116833

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 20257 If yes, who? How did you engage?

PART 2 - Planned activities for 2026 and 2027

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 6-10 July
2026, to the submarine groundwater discharge area in Hanko, Finland. International
scientists from the SecuCoast partner institutes joining. Themes: #5

Scientists from GTK will join a Polish RV Oceania expedition to the Gulf of Gdansk on 12-21
April 2026. Themes: #5

A research cruise on RV Aranda in the Gulf of Finland lead by FMI in September 2026. The
aim is to study surface currents and marine aerosol formation. Themes: #2, #4, #5, Science
and society

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

Finland will host the SCOR annual meeting in Helsinki 7.-10.9.2026 (https://scor-
int.org/events/scor-2026-annual-meeting/)

Geophysics Days 28-29 May 2026 in Helsinki, organized by the Geophysical Society of
Finland https://geofysiikanseura.yhdistysavain.fi/seurasta/geofysiikan-paivat/xxxii-
geophysics-days/)

3. Funded national and international projects/activities underway.

SecuCoast — Security and management of Coastal groundwater resources and marine
ecosystem services. 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'. Themes:
#5, Science and society

MONISEIS — Multichannel seismic sounding as a scientific research method of the seabed
and geotechnical properties. The Principal Investigator is Joonas Virtasalo (GTK). Funding
1.1.2025-31.12.2028 from Tulanet Postdoctoral Programme for Research Institutes in
Finland. Themes: #5

Jukka-Pekka Jalkanen (FMI) started a new Copernicus Atmospheric Monitoring Service
subcontracting work — CAMS2-61bis, Emission inventories for shipping, global and regional
scale, 1.11.2025-31.10.2028, Themes: #3, Science and Society

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 Pl of the Horizon Europe/GREEN RAY project aiming to
assess and mitigate methane slip from LNG vessels. The project is ongoing until 2027.



https://scor-int.org/events/scor-2026-annual-meeting/
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Themes: #3, Science and Society

e EOA4SEM project under the leadership of French company GMV continued 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

o Jukka-Pekka Jalkanen (FMI) completed a joint project with WWF Canada to model ship
discharges in the Arctic area. Themes: #3, Science and Society

e 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 in 2031. Themes: #3, Science and Society

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

e In JTF-VISIO (Sustainable growth for Northern Ostrobothnia — the monitoring system for
green transition) a regional climate and water bodies (in land and coastal areas)
monitoring system is being built for monitoring the effects of the Green transition in North
Ostrobothnia (2024-2026(-2031)). The project’s coordinator is prof. Hannu Marttila (UO).
Other partners are FMI, Natural Resources Institute Finland (LUKE) and Finnish
Environment Institute (SYKE). Themes: #1, #2, #3, #5, Science and society

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.

Comments




