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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. ?

Activity in the IPO based at the University of Galway was greatly reduced this year as Jesscia Gier
left the IPO to return to Germany and the position has not yet been replaced as funding for the
position was put on hold by the University due to financial constraints. Alternative funding sources
are being looked at and it is hoped to fill this position sometime in late 2024 or early 2025. The
SOLAS themed MSc programme still continues at the University of Galway and is looking to attract
more students for the next academic year beginning in Sept 2024.

Previously we had sought the IPO support for developing links with Future Earth, while this is still a
goal, there is no longer a Future Earth Ireland committee. This committee had been run by the
Royal Irish Academy (RIA) but it was wound up in late 2023.




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

1. Scientific highlight

As the most ubiquitous natural source of sulfur in the atmosphere, dimethylsulfide (DMS) promotes
aerosol formation in marine environments, impacting cloud radiative forcing and precipitation,
eventually influencing regional and global climate. In this study, we propose a machine learning
predictive algorithm based on Gaussian process regression (GPR) to model the distribution of daily
DMS concentrations in the North Atlantic waters over 24 years (1998—-2021) at 0.25° x 0.25° spatial
resolution. The model was built using DMS observations from cruises, combined with satellite derived
oceanographic data and Copernicus-modelled data. Further comparison was made with the
previously employed machine learning methods (i.e., artificial neural network and random forest
regression) and the existing empirical DMS algorithms. The proposed GPR outperforms the other
methods for predicting DMS, displaying the highest coefficient of determination (R2) value of 0.71 and
the least root mean square error (RMSE) of 0.21. Notably, DMS regional patterns are associated with
the spatial distribution of phytoplankton biomass and the thickness of the ocean mixed layer,
displaying high DMS concentrations above 50°NfromJune to August. The amplitude, onset, and
duration of the DMS annual cycle vary significantly across different regions, as revealed by the k-
means++clustering. Based on the GPR model output, the sea-to-air flux in the North Atlantic from
March to September is estimated to be 3.04 Tg S, roughly 44 % lower than the estimates based on
extrapolations of in-situ data. The present study demonstrates the effectiveness of a novel method for
estimating seawater DMS surface concentration at unprecedented space and time resolutions. As a
result, we are able to capture high-frequency spatial and temporal patterns in DMS variability. Better
predictions of DMS concentration and derived sea-to-air flux will improve the modeling of biogenic
sulfur aerosol concentrations in the atmosphere and reduce aerosol-cloud interaction uncertainties in
climate models
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Figure: Conceptual diagram of application of machine learning to North Atlantic DMS fluxes.

Citation: Mansour, K., Decesari, S., Ceburnis, D., Ovadnevaite, J., Rinaldi, M., 2023. Machine
learning for prediction of daily sea surface dimethylsulfide concentration and emission flux over the
North Atlantic Ocean (1998—-2021). Science of The Total Environment 871, 162123.




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).

iCRAG (lIrish Centre for Research in Applied Geoscience) researchers participated in an international
research expedition CE23011 SiTrAc (Signal Tracking to unveil Arctic Climate variability to the Arctic)
onboard the Celtic Explorer. Chief Scientist, Dr Audrey Morley (iICRAG@UG), , a follow up expedition
to the 2020 expedition CIAAN (Constraining the Impact of Arctic Amplification in the Nordic Sea: A
biogeochemical approach). FI Dr Brian Ward (iCRAG@UG) participated on the expedition along with
scientists from Norway, Germany, the UK and the USA.

Prof. Croot was a member of the European Marine Board’s working group on Ocean Oxygen, which
released their scientific report in June 2023 at the ASLO meeting in Mallorca. At the ASLO meeting in
Mallorca, he was also able to participate in the meeting of SCOR WG167 “Reducing Uncertainty in
Soluble aerosol Trace Element Deposition (RUSTED)”.

Prof. Croot also attended the annual SCOR meeting, held in Guayaquil, Ecuador in his role as
Secretary of the SCOR Executive Committee.

Prof Croot is an inaugural member of Ireland’s National committee for the United Nations Decade for
Ocean Science which was formed in late 2023. More details can be found at https://undecadeocean.ie

UN Decade Ocean
Committee //2landf

PhD students Celine Burin (UG) and Kevin McGraw (UG) attended the recent Ocean Sciences
Meeting in New Orleans (USA) and presented posters (OB44F-1015 and A134B-2408 respectively)
on their graduate work.

3. Publications in 2023 (only PUBLISHED articles) and if any, weblinks to models, datasets,
products, etc.
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Serret, P., Slomp, C.P., Tesi, T., Ylcel, M., 2023. Ocean Oxygen: the role of the Ocean in the oxygen
we breathe and the threat of deoxygenation., in: Rodriguez Perez, A., Kellett, P., Alexander, B., Muiiz
Piniella, A., Van Elslander, J., Heymans, J.J. (Eds.), Future Science Brief No. 10 of the European
Marine Board. European Marine Board, Ostend, Belgium. .

Lin, C., Ceburnis, D., Vaishya, A., Trubetskaya, A., Tan, Y., Wang, T., Smith, W., Johnson, R., Xu,
W., Monaghan, R.F.D., O'Dowd, C., Ovadnevaite, J., 2023. Air quality—climate forcing double
whammy from domestic firelighters. npj Climate and Atmospheric Science 6, 101.
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Measurements from the North Sea. Journal of Physical Oceanography 53, 509-531.
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Gulk, B., Gruber, N., Hague, M., Hoppema, M., Josey, S.A., Kanzow, T., Kimmritz, M., Lindeman,
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M., Ovadnevaite, J., Ceburnis, D., O'Dowd, C., Poulain, L., Stieger, B., Makkonen, U., Rumsey, I.C.,
Beachley, G., Walker, J.T., Butterfield, D.M., 2023. The potential of high temporal resolution automatic
measurements of PM2.5 composition as an alternative to the filter-based manual method used in
routine monitoring. Atmospheric Environment 315, 120148.

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?

In January 2024, Prof. Peter Croot (UG) hosted a workshop entitled “Sustainability of Marine
Transitional Zones in Ireland”. This workshop involved 35 (in person) participants from diverse
backgrounds, including physical and social scientists, local government agencies, and community
groups from around Ireland. This event was coordinated by the EPA/MI funded project
NUTS&BOLTS, and provided a platform to present the final results on a project examining multi-
stressors on ecosystems in Irish Marine Transitional Zones. NUTS&BOLTS is an IMBER endorsed
project, which includes many SOLAS relevant components, most notably looking at air/sea gas
exchange of important gases for climate research (e.g. Oz, CO2 and Ar).

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.).




Dr Brian Ward is the chief scientist for expeditions to the Labrador Sea to study the Biological
Carbon Pump. The BELAS (Biological Carbon Export in the Labrador Sea) expedition will take
place on the RV Celtic Explorer (CE24007) from May 1%t to June 7, 2024. The expedition’s planned
track is shown below.
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2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

It is anticipated that several Irish researchers will attend the SOLAS open Science conference in
Goa, India in Nov 2024.

The 2" annual Mary Robinson Climate Conference will be held in Ballina, Co, Mayo, Ireland from
June 5-7, 2024. Prof. Peter Croot (UG) is acting as a co-chair for this meeting and there are plans

Dr Brian Ward (UG) and Prof. Peter Croot (UG) are members of the European mCDR node of the
SOLAS mCDR global network.

There are preliminary plans to make the NUTS&BOLTS workshop (see above) into an annual
event, though at the time of writing it is not known when the 2" workshop would be held.

3. Funded national and international projects/activities underway.
Jurgita Ovadnevaite (UG) is a Pl in 2 new EPA funded projects, “Sources of PM2.5 in the Air of Irish
Towns” (as lead Pl) and “Solid-fuel emissions to air in Ireland” (Pl: William Smith, UCD).

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

At the time of writing this report, a pre-proposal had been submitted (Dec 2023) to SFI for a new
SFI centre focused on the Marine Environment (FORCE — Future Ocean Research CEntre). Dr
Brian Ward (UG) is a co-applicant in this proposal, and the lead for the Changing Ocean theme.
SOLAS lIreland Dr Jurgita Ovadnevaite and Prof. Peter Croot are also included in this proposal as
Funded Investigators. A decision is expected in late May 2024 as to if a full proposal will be
submitted for FORCE, with a final decision on the funding scheduled in late 2024.




Prof. Croot is in an international consortia working on a proposal to a current JPI-Oceans joint call
on Changing Marine Lightscapes, the call closes at the end of May 2024.

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

As mentioned above, Prof Croot is currently the secretary to the SCOR executive committee and a
member of the SCOR WG167 Reducing Uncertainty in Soluble aerosol Trace Element Deposition
(RUSTED).

Comments
The SOLAS Ireland community continues to work towards obtaining funding to support the hiring of

a new officer for the SOLAS IPO in Ireland and to promote the work of SOLAS nationally and
internationally.




