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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. ?

The Portuguese SOLAS community (mainland, Azores, Madeira) would benefit from targeted IPO support
in three areas: (1) strengthening coordination and visibility through small targeted funding (e.g. co-
funding workshops and travel) and by better linking national groups to SOLAS working groups and
programmes; (2) supporting capacity building, particularly for early-career researchers, through training
schools, short exchanges, and fellowships in interdisciplinary areas such as ocean-atmosphere
interactions, Earth Observation, and experimental biogeochemistry; (3) improving data integration by
promoting common standards and supporting synthesis efforts (e.g. working groups,
intercomparison exercises, and community multiparametric datasets) that link in situ, experimental, and
satellite observations within existing international frameworks (e.g. SOCAT, BGC-Argo, CMEMS). These
actions would enhance the impact, coherence, and international visibility of the community, particularly in
emerging areas such as ocean-based climate intervention and compound extreme events.

PART 1 - Activities from January 2025 to Feb/Mar 2026

1. Scientific highlight
The period from January 2025 to February-March 2026 was marked by the publication of several relevant
SOLAS-related papers publications and initiatives, of which the following are highlighted:

1) Trigo, R. (IDL/CIENCIAS ULisboa) and colleagues

The European summer of 2022 stands as one of the most extreme warm events in the historical record.
Trigo et al. (2025) demonstrate that it was likely the warmest summer at the European scale since
at least 1500, driven by the concurrence of three large-scale atmospheric heatwaves, a prolonged
continental drought, and an intense marine heatwave in the Mediterranean. The study disentangles the
relative roles of dynamical (atmospheric circulation) and thermodynamical (soil moisture and sea surface
temperature) drivers, showing that both dry land and anomalously warm sea conditions contributed to an
intensification of the event by approximately 1 °C. Importantly, the results reveal a non-linear interaction




between these drivers, whereby the amplifying effect of warm Mediterranean waters is significantly
enhanced under dry soil conditions. These findings provide critical insight into the compound nature
of extreme heat events and their amplification under concurrent land-ocean feedbacks, with
implications for future climate risk across Europe.

Marine heatwaves in summer 2022
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Citation: Trigo, R.M., Barriopedro, D., Garrido-Perez, ].M., Simon, A., Plecha, S.M., Teles-Machado, A., Russo, A., Garcia-Herrera, R., 2025.
The outstanding European and Mediterranean heatwave activity during summer 2022. Atmospheric Research 323, 108195,
https://doi.org/10.1016/j.atmosres.2025.108195

2) Cravo, A. (CIMA/ARNET and UALG) and colleagues

Enhancing coastal alkalinity through the addition of reactive minerals has been proposed as a strategy to
accelerate natural CO, removal, yet its efficiency and ecological consequences remain poorly constrained.
Addressing this gap, the RECAP project (PTDC/CTA-CLI/1065/2021) conducted the first in situ ocean
alkalinity enhancement (OAE) experiment of its kind in Europe, in a saltmarsh area of the Ria Formosa
lagoon (Portugal). Cravo et al. (2026) showed that the addition of fine- and coarse-grained olivine and
basalt resulted in a rapid increase in nutrients concentrations, especially in sediment porewater, which
were up to an order of magnitude compared to the overlying water and up to fourfold relative to the
control during the first three months. Thereafter, they gradually decreased over time, except for nitrate
and, to a lesser extent, silicate. Substrate and grain-size effects became evident after six months, with fine-
grained olivine showing the highest silicate and nitrate levels. These findings provide critical empirical
evidence for evaluating OAE under natural conditions, showing that alkaline substrates addition can
enhance short-term alkalinity and nutrients availability, with biogeochemical impacts strongly modulated
by local environmental conditions.
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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).

2.1. PROJECTS

ANTICIPATE (Extended-range multi-hazard predictions and early warnings) — CA24144 — led by
University of Strathclyde (UK) — WG1 led by Instituto Superior de Agronomia, ULisboa —
https://www.cost.eu/actions/CA24144/ (2025-2029).

APMAR2025 (Antarctic Peninsula surface Mass and energy balance: the role of Atmospheric Rivers and
microworlds) — Measurements during SOC campaign (Nov-Dec 2024) and at the King Sejong station (Jan-
Feb 2025) — LOAI/CIIMAR is Project Pl and expedition member —
https://www.propolar.org/propolar2024-25.html (2024-2025).

APMAR2026 (Antarctic Peninsula changing climate and Microbial biodiversity: role of Atmospheric Rivers
and precipitation phase transitions) — Fieldwork at the King Sejong station, King George Island (northern
Antarctic Peninsula) during February 2026 — LOAI/CIIMAR is Project Pl and expedition member —
https://www.propolar.org/propolar-2025-26.htm (2025-2026).

CAREHeat (detection and threAts of maRinE Heat waves) — funded by ESA — Team member CoLAB
+ATLANTIC — https://eo4society.esa.int/projects/careheat/ (2022-2026).

CHASE (CHASIng the environmental Effects of dust deposition across the Atlantic and Southern Ocean: a
coccolithophore perspective) — funded by FCT “Stimulus of Scientific Employment-CEECIND"” — led by
MARE/ARNET — https://sciproj.ptcris.pt/6845EEC (2020-2026).

DIA2CRYP (Climate-Driven Shift from Diatoms to Cryptophytes: Implications for Biological Carbon Uptake
along the Antarctic Peninsula) — PROPOLAR FCT-funded — PI MARE/ARNET (2025-2026).

ESA-XHEAT (Disentangling the teleconnections leading to compound eXtreme HEAT in Europe) — ESA
project co-led by CoLAB +ATLANTIC — exploring Machine Learning tools for post-processing traditional
MHW-study methods to establish a novel mechanistic detection method that accounts for spatio-temporal
connectivity — https://www.ismar.cnr.it/esa-xheat/ (2024-2026).

ImpactANT (IMPACTo das mudangas climaticas na biodiversidade e resiliéncia dos ecossistemas
marinhos na regido da Peninsula ANTartica) — led by FURG/CEOCEAN (Centro de Estudos dos Oceanos e
Clima) — Team Member MARE/ARNET — https://carbonteam.furg.br/projetos/10-pesquisa/121-projeto-
impactant (2024-2027).

LandSealot (Let's Observe Together) — Horizon Europe project led by Deltares contributing to the EU
Mission “Restore our Ocean and Waters by 2030” and the wider objectives of the EU Green Deal — Team
member CoLAB +ATLANTIC contributes with modelling >30 years of temperature in the Tagus and Sado
estuaries to establish MHW baselines and support decision-making in densely populated coastal systems
— https://cordis.europa.eu/project/id/101134575 (2025-2029).

MICROANT (Microphysical and microbiological signatures of precipitation in Antarctica: role of
atmospheric rivers and local sources in a warmer climate) — FCT-funded R&D Exploratory project — led
by LOAI/CIIMAR — https://www.ciimar.up.pt/projects/microant/ (2024-2026).

MIiTHO (Multlple THreats on Ocean health) — funded by ESA — Team member CoLAB +ATLANTIC —
https://eo4society.esa.int/projects/mitho/ (2023-2025).

NUCLIM (Nuclear observations to improve Climate research and GHG emission estimates) — HORIZON-
EURATOM-2023-NRT-01-09 led by INESC TEC — Team Member [ITAA/University of the Azores, Portugal —
https://cordis.europa.eu/project/id/101166515 (2024-2028).

OAEPIIP (Ocean Alkalinity Enhancement Pelagic Impact Intercomparison Project) — funded by Carbon-to-
Sea Initiative — National PI MARE/ARNET — https://appliedbgc.imas.utas.edu.au/ocean-alkalinity-
enhancement-pelagic-impact-intercomparison-project/ (2024-2026).

ObsSea4Clim (Ocean observations and indicators for climate and assessments) — Horizon Europe project
led by the Danish Meteorological Institute (DMI) — Team Member CoLAB +ATLANTIC investigates the
relationship between MHWSs and the main climate modes that modulate the North Atlantic MHW - from
onset to persistence and decline — https://cordis.europa.eu/project/id/101136548 (2024-2028).
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PHYTO-CCI (PHYTOplankton Biomass and Diversity Climate Change Initiative) — funded by ESA — led by
the Plymouth Marine Laboratory (PML) — Team Member MARE/ARNET — Project aimed at developping
satellite-based data products for two Essential Climate Variables (ECVs) identified by the Global Climate
Observing System (GCOS): phytoplankton carbon biomass and pigment diversity —
https://climate.esa.int/en/projects/PHYTO-CCI/ (2025-2028).

PHYTO-SHIFT (Understanding PHYTOplankton community composition SHIFTs in the North Antarctic
Peninsula) — PROPOLAR FCT-funded — Pl MARE/ARNET (2024-2025).

PREDICT-OAE (From data to PREDICTion: modelling temporal ecological-biogeochemical links under
Ocean Alkalinity Enhancement) — Funded by CIENCIAS ULisboa and FCiéncias ID — PI MARE/ARNET (2026-
2027).

SOC (Southern Ocean Clouds) — Antarctic field observations of clouds, aerosol and its precursors (year
round and intensive campaigns including stations, ships and aircraft) including expedition onboard RRS
Sir David Attenborough during Nov-Dec 2024, with data analysis and results dissemination Jan 2025-
March 2026 —  LOAI/CIIMAR is  expedition member and project partner —
https://www.bas.ac.uk/project/southern-ocean-clouds/ (2021-2026).

SURFEIT (SURface FluxEs In AnTarctica) — Coupled-system study linking Antarctic aerosol and clouds,
precipitation and moisture fluxes, surface mass balance and ice shelf/sheet dynamics and hydro-fracture
to modern sea level rise — LOAI/CIIMAR participates as Project Partner and a member of the Scientific
Advisory Group — https://surfeit.ac.uk/ (2022-2026).

WIMPro (Wildfire Impacts in the Iberian Margin: chemical proxy assessment and marine primary
production) — FCT Exploratory Projects Call in All Scientific Domains (10.54499/2023.14433.PEX) — PI
CCMAR/IPMA (2025-2027).

2.2. FIELD CAMPAIGNS

= OceanlICU, RV Sarmiento de Gamboa (Namibia - Canay islands, Spain), led by IOCAG,
MARE/ARNET participates as Team Member and Collaborator of EU Horizon Ocean ICU (seawater
sampling for phytoplankton pigments, coccolithophores, and calcifying zooplankton, and
shipboard dust fertilization experiments to investigate the multiple factors affecting the marine
carbon pumps (2025).

=  OPERANTAR (XLIHII and XLIV), Polar Vessel Almirante Maximiano (Chile - Antarctica). Collection
of biological, physical and chemical seawater samples during expeditions to the Northern
Antarctic Peninsula region to investigate ecosystem responses to ongoing climate change -
funded by projects IMPACTANT and PRO-SAMBA (2025 and 2026).

2.3. CONFERENCES & WORSKSHOPS

Abrantes, F., Cordeiro, L.G., Rodrigues, T., Salgueiro, E., Salvado, M., Santana, A., Martin, M., Cabezas, M.P.,
Ribeiro, S., Carreira, R., Shemesh, A., Drago, T., Magalhaes, V., Zorzi, C., Flores, J.-A., Rigual-Hernandez, A.,
Gil, I, Serrdo, E., Engelen, A., 2026. Impact of climate warming in the coastal upwelling system and primary
production off Portugal: a study linking classical and emergent proxies. AGU Ocean Sciences Meeting
(OSM), 22-27 February 2026, Glasgow, UK (oral).

Barcelos e Ramos, J., de Castro, I., Ribeiro, S.C., Coelho, FJ.R.C., Louvado, A., Gomes, N.C.M., Azevedo, E.B.,
2025. Microbial dynamics in a changing ocean. M2C2 Conference: Marine Microbial Chemical
Communication, 17-20 March 2025, Texel, Netherlands (oral).

Barcelos e Ramos, J., de Castro, I., Ribeiro, S.C., Schulz, K.G., Coelho, FJ.R.C., Oliveira, V., Gomes, N., de
Azevedo, E.B., 2025. Marine microbial communities in a changing ocean. One Ocean Workshop on the UN
Ocean Decade Goals, 5-7 July 2025, Ponta Delgada, Portugal (oral).

Barcelos e Ramos, J., Eisnecker, P., Ribeiro, S.C., de Castro, I., Bittencourt, A., Suessle, P., Azevedo, E.B.,
2025. Microorganisms in the changing ocean: small organisms, big impact. Congress of Microbiology and
Biotechnology (MicroBiotec25), 4-6 December 2025, Ponta Delgada, Portugal (plenary keynote).

Barcelos e Ramos, J., Eisnecker, P., Ribeiro, S.C., de Castro, I., Bittencourt, A., Suessle, P., Azevedo, E.B.,
2025. Microorganisms in the changing ocean: small organisms, big impact. Congress of Microbiology and
Biotechnology (MicroBiotec25), 4-6 December 2025, Ponta Delgada, Portugal (poster).
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Barcelos e Ramos, J., Ribeiro, S.C., de Castro, |., Bittencourt, A., Azevedo, E.B., 2025. Phytoplankton and the
changing ocean: small organisms, big impact. FloraMac International Symposium, 22-26 September 2025,
Angra do Heroismo, Portugal (invited keynote).

Cardenas, I., Meyer, M., Gongalves, J.A., Iglesias, 1., Bio, A., 2025. Satellite-based assessment of intertidal
vegetation dynamics in continental Portugal with Sentinel-2 data. XlI Simpdsio Ibérico sobre a Bacia
Hidrografica do Rio Minho, Tomifio, Spain.

Cardenas, I., Meyer, M., Gongalves, J.A., Iglesias, 1., Bio, A., 2025. Satellite-based assessment of intertidal
vegetation dynamics in continental Portugal with Sentinel-2 data. The Blue Think Conference (BTC),
Matosinhos, Portugal.

Carreira, R.S., Cordeiro, L.G.M.S., de Pinho, J.V., Abrantes, F.F., 2025. Pyrogenic carbon accumulation in the
Iberian Margin during the Common Era revealed by PAH and black carbon. 32nd International Meeting on
Organic Geochemistry (IMOG 2025), September 2025, Porto, Portugal.

Cordeiro, L., Muacho, S., Laget, T., Matos, L., Salgueiro, E., Fraga, M., Freitas, R., Villanueva, J., Carreira, R.,
Durdo, R., Gouveia, C., Guerreiro, C.V., Abrantes, F.F.G., and WIMPRO Project Team, 2026. Assessing the
impact of wildfires on primary production of the Western Iberian Margin by combining chemical proxies
with remote sensing techniques. AGU Ocean Sciences Meeting (OSM), 22-27 February 2026, Glasgow, UK
(poster).

Cordeiro, L.G.M.S., Cabezas, M.P., Serrdo, E.A., Engelen, A.H., Ribeiro, S.I.S., Renato, C.V., Rodrigues, T.,
Ferreira, F., Abrantes, F., 2025. What lipid biomarkers and sedaDNA tell us about marine primary
production variations on the Iberian Margin over the last millennium. PAGES Open Science Meeting, 2025,
Shanghai, China (oral).

Cordeiro, L.G.M.S., Carreira, R.S., Shemesh, A, Ferreira, F., Rodrigues, T.A., Abrantes, F.F., 2025. Variation
in the source of organic matter to the Iberian Margin over the millennia. 32nd International Meeting on
Organic Geochemistry (IMOG 2025), September 2025, Porto, Portugal (oral).

de Castro, I., Ribeiro, S.C., Louvado, A., Cachao, M., Gomes, N., de Azevedo, E.B., Barcelos e Ramos, J., 2025.
Effects of ocean liming on planktonic microbial communities. FloraMac International Symposium, 22-26
September 2025, Angra do Heroismo, Portugal (oral).

de Castro, I., Ribeiro, S.C., Louvado, A., Cachao, M., Gomes, N.C.M., de Azevedo, E.B., Barcelos e Ramos, J.,
2025. Effects of ocean alkalinity enhancement on marine microbial communities. Congress of Microbiology
and Biotechnology (MicroBiotec25), 4-6 December 2025, Ponta Delgada, Portugal (poster).

De Groodt, A, Teppe, W., Amorim, F., Bio, A, Vieira, L.R., Santos, M., Iglesias, 1., 2025. Turning the invisible
visible: simulating microplastic transport and retention in the Minho Estuary (Portugal). The Blue Think
Conference (BTC), Matosinhos, Portugal.

De Groodt, A, Vieira, L.R., Teppe, W., Amorim, F., Bio, A., Santos, M., Iglesias, ., 2025. Hacer visible lo
invisible: modelacion del transporte y la retencién de microplasticos en el Estuario del Mifio. XIl Simpdsio
Ibérico da Bacia Hidrografica do Rio Minho, Tomifio, Spain.

Ferrage, L., Vieira, L.R,, Iglesias, I., Nogueira, S., Kett, G.F., Antunes, S.C., 2025. Aquatic invasive plants as
natural filters of microplastics. Encontro de Investigacdo Jovem da Universidade do Porto (IJUP 2025),
Porto, Portugal.

Gorodetskaya, I., 2025. Atmospheric rivers in Antarctica and lower-latitude teleconnections: insights from
the Winter YOPP-SH targeted observations. Workshop on Polar Winter Climate and Processes, 23-25 April
2025, Cambridge, UK (keynote).

Gorodetskaya, 1., 2025. Back to the future with atmospheric extreme events in Antarctica - their drivers,
impacts and uncertainties. Royal Society Discussion Meeting, 29-30 September 2025, London, UK
(keynote).

Gorodetskaya, I., Rafacho, M., De Groodt, A., Duran-Alarcén, C., Avilez-Valente, P., Favier, V., Park, S., Gama,
C., Rowe, P., Zou, X., 2025. Atmospheric river impact on mixed-phase clouds and precipitation over the
Antarctic Peninsula. Antarctic Atmospheric Rivers Group (AARG) Workshop, 5-8 May 2025, Grenoble,
France.

Gorodetskaya, I., Rafacho, M., De Groodt, A., Duran-Alarcén, C., Avilez-Valente, P., Favier, V., Park, S., Gama,
C., Rowe, P., Zou, X., Iglesias, I., 2025. Atmospheric river impact on mixed-phase clouds and precipitation




over the Antarctic Peninsula. Antarctic Atmospheric Rivers Group (AARG) Workshop, Saint-Martin-d'Héres,
France.

Gorodetskaya, I., Vuckovic, K., Thota, S.C., Magalhdes, C., 2025. Sources, dynamics and microbial
composition of precipitation over the Southern Ocean and Antarctic Peninsula. XVII Portuguese
Conference on Polar Sciences, 14-15 November 2025, Lisbon, Portugal.

Guerreiro, C.V., 2025. Impacts of aeolian dust deposition in the ocean: a coccolithophore perspective.
Advances in Coccolithophore Research Meeting, 9-11 September 2025, Plymouth, UK (plenary keynote).

Guerreiro, C.V,, Finini, A., Ferreira, A., Malavolta, F., Cros, L., Baker, A.R., Stuut, J.-B., Tracana, A., Veloso, V.,
Rees, A.P., Cachdo, M., Brotas, V., 2026. Atmospheric deposition across hemispheres: impacts on calcifying
phytoplankton in the Atlantic. AGU Ocean Sciences Meeting (OSM), 22-27 February 2026, Glasgow, UK
(poster).

Iglesias, 1., Buschman, F.A., Simone, G., Amorim, F., Bio, A,, Vieira, L.R., Meyer, M., Kett, G., Boisgontier, H.,
Zaggia, L., Moschino, V., Madricardo, F., Sousa-Pinto, I., Antunes, S.C., 2025. Influence of adjacent river
plumes on the hydrodynamics of a highly stratified estuary. Congreso Internacional de la Asociacion
Espafiola de Climatologia, San Lorenzo del Escorial, Spain.

Lopes, B., Oliveira, A, Silva, F., Paixao, J., Girdo, I., Cunha, R., Baeta, R., Khudinyan, M., Salge, P., Barros, L.,
Garcia, T., Aguiar, S., Pereira, E., 2025. From marine heatwave drivers to impact use cases: challenges and
opportunities. EGU General Assembly 2025, 27 April-2 May 2025, Vienna, Austria.

Labbers, J., Mendes, ., Schonfeld, J., Aradjo, F., Fidalgo, A., 2025. Effects of ocean alkalinity enhancement
on benthic foraminifera. Micropalaeontological Society Spring Meeting, 10-13 June 2025, Gothenburg,
Sweden.

Martins, M., Magalhaes, V., Salgueiro, E., Cordeiro, L.G., Abrantes, F., Masqué, P., de los Santos, C.B., Santos,
R., 2025. Carbon accumulation, storage and provenance in the Portuguese continental shelf. EGU General
Assembly 2025, Vienna, Austria.

Mendes, I., Lubbers, J., Schonfeld, J., Carrasco, A.R., Gomes, A., Grasse, P., Cravo, A., 2025. Alkalinity
enhancement field experiment in a saltmarsh as a carbon dioxide removal measure. XI Simpésio sobre a
Margem lIbérico Atlantica, 29-31 October 2025, Lisbon, Portugal.

Mendes, |., Lubbers, J., Schonfeld, )., Cravo, A., 2025. Alkalinity enhancement field experiment in a
saltmarsh to monitor carbon sequestration and environmental impacts. International Liége Colloquium
on Ocean Dynamics, 26-30 May 2025, Liége, Belgium.

Pinho, J., Weber de Melo, W., Iglesias, I., 2025. Sistema de previsdo e alerta de cheias e inundac¢des para o
estudrio do Rio Douro. Congresso sobre Planeamento e Gestdo das Zonas Costeiras dos Paises de
Expressao Portuguesa, Maputo, Mozambique.

Santos, S., Vieira, L.R., Nogueira, S., Iglesias, 1., Kett, G.F., Antunes, S.C., 2025. Ecological evaluation of the
Douro Estuary considering microplastics. Encontro de Investigacdo Jovem da Universidade do Porto (JUP
2025), Porto, Portugal.

Silva, F., 2025. Investigating the link between marine heatwaves and compound drought-heatwave events
in Europe using observation data. Living Planet Symposium, 23-27 June 2025, Vienna, Austria.

Stuut, J.-B., Guerreiro, C.V., Matzenbacher, B., van der Does, M., Croysdill, H., Koornneef, J., 2026.
Monitoring present-day Saharan dust above the ocean surface. AGU Ocean Sciences Meeting (OSM), 22-
27 February 2026, Glasgow, UK (poster).

Trebec, A., Guerreiro, C.V., Stuut, J.-B., Hernandez, N., Aristegui, J.,, 2026. Heterotrophic bacteria and
phytoplankton response to dry and wet Saharan and Namibian desert dust deposition in the subtropical
and tropical Eastern Atlantic Ocean. AGU Ocean Sciences Meeting (OSM), 22-27 February 2026, Glasgow,
UK (oral).

2.4. ORGANIZATION OF SESSIONS & EVENTS

= Conference session - “Aerosol Deposition in the Ocean: Sources, Drivers, and Biogeochemical
Effects”, AGU Ocean Sciences Meeting (OSM), 22-27 February 2026, Glasgow, UK. Co-Chair:
MARE/ARNET and CIENCIAS-ULisboa, 2026.

= Conference session - “Atmospheric rivers: Understanding their processes and impacts across
past, present, and future climates”, EGU General Assembly. Co-convener: LOAI/CIIMAR, 2025.




Conference session - “Clouds, moisture, and precipitation in the Polar Regions: Sources, processes
and impacts”, EGU General Assembly. Convener: LOAI/CIIMAR, 2025.

SOLAS Town Hall TH13H - Surface Ocean-Lower Atmosphere Study (SOLAS) 3.0: From Science to
Solutions, AGU Ocean Sciences Meeting (OSM), 22-27 February 2026, Glasgow, UK. MARE/ARNET
presents “SOLAS Discovery Science 3.0: Air-sea feedbacks in a changing Earth system” (oral), 2026.

Workshop - ICW3P project (FCT PTDC/CTA-CLI/2884/2021): Impact of climate warming in the
coastal upwelling system and primary production off Portugal: a study linking classical and
emergent proxies. Convener: IPMA. https://doi.org/10.54499/PTDC/CTA-CLI/2884/2021, 2025.

Workshop - Marine Heat Waves from Space: from Detection to Prediction, ESRIN Science Hub.
Funded by ESA CAREHeat project; Convener: CoLAB +ATLANTIC, 2025.

Workshop - OAEPIIP “The ocean as part of the climatic solution? Introduction to Project OAEPIIP”,
CIENCIAS-ULisboa, Portugal. Convener: MARE/ARNET, 2025.

XlII International Congress of the Spanish Association of Climatology (AEC): Climate change and
society: from basic science to climate services, 22-24 January 2025, San Lorenzo del Escorial,
Madrid, Spain. LOAI/CIIMAR: member of the organising commission, 2025.

2.5. CAPACITY BUILDING

All contributors to this report demonstrate extensive experience in training and mentoring students and
early-career researchers, including through international fellowship programmes, supervision of BSc, MSc
and PhD students, and hands-on training in field and laboratory settings.

The Earth System Summer School “Land-Atmosphere-Ocean Interactions in a Changing
Planet” featured an invited seminar by Guerreiro, CV. (MARE/ARNET), “Tracing the
biogeochemical footprint of desert dust in the ocean: insights from calcareous nannoplankton”
(17 July 2025, University of Evora, Portugal).

At MARE/ARNET and IDL, activities include training under the POGO-SCOR Fellowship
Programme (satellite-based phytoplankton analysis and Earth Observation), supervision of
ERASMUS+, MSc and PhD students under the Atlantic Meridional Transect (AMT) Program and
EU Horizon Ocean ICU; tutoring of a trainee supported by the Fundag¢ao Calouste Gulbenkian
(Novos Talentos programme) within the OAEPIIP Intercomparison Project (2025-2026).

At IPMA/DivGM, training includes supervision of BSc students working on organic biomarkers and
sediment analyses of the southwestern Portuguese margin, based on samples from Eurofleets+
and IODP programmes (2025-2026).

The OAEPIIP microcosm experiment led by MARE/ARNET at CIENCIAS ULisboa (2024-2025)
provided hands-on training in controlled ocean biogeochemistry experiments, and included
infrastructure setup and methodological harmonisation across institutions, supporting student
involvement in experimental design and interdisciplinary collaboration within a network of =19
international teams, strengthening capacity in ocean-atmosphere and biogeochemical research.

2.6. INTERNATIONAL COLLABORATIONS

LOAI/CIIMAR is actively engaged in several international initiatives under the Scientific Committee
on Antarctic Research (SCAR) framework. This includes participation in the AntClimNow
Scientific Research Programme - Near Term Variability and Prediction of the Antarctic
Climate System (2020-2028), as a member of the Scientific Steering Committee
(https://www.scar.org/science/antclimnowy/).

LOAI/CIIMAR also contributes to Antarctica InSync (International Science and Infrastructure
for Synchronous Observation, https://www.antarctica-insync.org/), as co-leader of Theme 7
(Variability, Extremes and Tipping Points in a Changing Antarctic) and member of the Portugal
National Committee.

LOAI/CIIMAR participates in the SCAR Antarctica InSync Action Group, which provides strategic
scientific coordination for SCAR's contribution to Antarctica InSync by linking SCAR science
structures (Science Groups, Scientific Research Programmes, Standing Committees, and Action
and Expert Groups) with the seven InSync science themes. Within this framework, LOAI/CIIMAR is
part of the Scientific Leadership Group (SLG) and contributes to cross-cutting activities.
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= MARE/ARNET is engaged in international ocean biogeochemistry networks, including the Joint
Exploration of the Twilight Zone Ocean Network (JETZON, https://jetzon.org), funded by NERC,
NASA, OBC Project and SCOR, and endorsed by the UN Ocean Decade. Within JETZON,
MARE/ARNET contributes to WG5 (Biological Carbon Pump), led by Ghent University (Belgium).

= MARE/ARNET also participates in the Atlantic Meridional Transect Program (https://amt-uk.org)
funded by NERC and led by PML (UK), focused on analysing ecological and biogeochemical
responses to dust impacts across the entire Atlantic Ocean, and contributing to support the
validation of ESA-CCl and NASA's PACE missions.

= MARE/ARNET contributes to the Ocean Alkalinity Enhancement Pelagic Impact
Intercomparison Project (OAEPIIP), a standardised OAE microcosm experiment with plankton
communities to be conducted worldwide, led by the University of Tasmania and involving 19
scientific teams, and endorsed by SOLAS.

2.7. EDITORIAL ACTIVITIES

=  SOLAS Science Plan and Organisation (SOLAS 3.0; 2026-2035): — MARE/ARNET co-coordinate the
Science Discovery section [Li, L., Marandino, C., Miller, W. L. (eds.). Bach, L., Dai, M., Dinasquet, J.,
Gargon, V., Gassé, S., Guerreiro, C,, Li, L., Marandino, C., Miller, W. L., Steiner, N., Wallace, D., et al.
(2026). SOLAS 3.0: 2026-2035: Science Plan and Organisation. DOI pending, Zenodo) (2024-2026).

= Research Topic “Aerosol Deposition in the Ocean: Drivers and Biogeochemical Effects”, Frontiers
in Marine Science (Ocean Observation section) — Leading Guest Editor: MARE/ARNET and
CIENCIAS-ULisboa. (2023-2025)

2.8. COMMUNITY WORK & SCIENCE OUTREACH

Barcelo-Ramos, J., 2025. Chair of Working Group “Adaptation to Climate Change in the blue and/or Circular
Economy” at EXPER “UAc - Bridging the Gap between Academia, Business, and Society in blue and Green
R&I", organized by Terinov, Azores, Portugal.

Guerreiro, C.V., 2025. “Do Canhdo Submarino da Nazaré a Antartida: o que o fitoplancton microscépico
nos conta sobre o oceano e o clima”. Invited seminar presentation for secondary school teachers at Escola
Secundaria IBN Mucana, in celebratation of the National Day of Scientific Culture (26 Nov 2025).

Guerreiro, C.V., 2026. “Do Canhdo Submarino da Nazaré a Antartida: o que o fitoplancton marinho nos
conta sobre o oceano e o clima”. Invited lecture at Escola Basica e Secundaria Helena Cidade Moura, in
Alcabideche, organized by Ciéncia Viva Club of the Agrupamento de Escolas Ibn Mucana to celebrate the
International Day of Women and Girls in Science (11Feb 2026).

Guerreiro, C.V., 2026. “Effects of increased ocean alkalinity on the pelagic ecosystem and the potential for
CO, removal: OAEPIIP Portugal (preliminary results)”. OAEPIIP Seminar Series (online) organized by the
Institute for Marine and Antarctic Studies (IMAS) (4 Feb 2026).

Iglesias, 1., 2025. A modelacdo numérica como ferramenta de apoio a avaliagdo de risco ambiental:
modelos hidrodindmicos e ecoldgicos. Workshop: Risco ambiental de contaminantes de preocupacdo
emergente em aguas residuais urbanas: ferramentas de monitoriza¢do bioldgica, quimica e métodos
avancados de tratamento e de modelagdo. BlueWWater project Workshop, Faculty of Sciences, University
of Porto, Porto, Portugal.

Iglesias, I., 2025. Avaliacdo a longo prazo de mudangas na regido costeira induzidas pelas altera¢des
climaticas. 92 Edi¢do das Jornadas do Mar e da Atmosfera, organizadas pelo Nucleo de Estudantes de
Meteorologia, Oceanografia e Clima. University of Aveiro, Portugal (13 Feb 2025).

Iglesias, I., 2025. Conceitos de Oceanografia Fisica. Palestra na Pés-Graduac¢do em Tecnologias de Energias
Oceanicas. Lesson explaining the basis of physical oceanography to students of the Postgraduate Course
in Ocean Energy Technologies. Politecnico de Viana, Online, Portugal (9 Sep 2025).

Iglesias, I., 2025. De la monitorizacién y los modelos numéricos a la evaluacién del riesgo ambiental:
integracion de procesos hidrodindmicos y ecolégicos”. BlueWWater project Workshop on “Innovacién y
cooperaciéon frente a los contaminantes emergentes: de la deteccién a la accién hacia una gestién
sostenible del agua”, Faculty of Sciences, University of Porto, Porto, Portugal.

Iglesias, I., 2025. Integration of oceanic, lagrangian and ecosystem models - Coastal and estuarine
environments. Introduction to Ecological. Modelling curse, Auditorio Infante D. Henrique, Leca da
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Palmeira, Portugal. Lesson explaining the basis of hydrodynamic numerical modelling in a curse of
ecological models (20 Jun 2025).

Iglesias, I., 2025. Numerical Models and Visualization Tools: Practical Applications for the Atlantic and Baltic
Regions. International 7th Baltic Earth Winter School for Young Scientists on Earth System Science for the
Baltic Sea Region. University of Klaipeda, Lithuania (27 March 2025).

Iglesias, 1., 2025. Polucién e alteracions climaticas nos océanos: Impactos e soluciéns. Series de palestras
no Ateneo de Ourense, Ourense, Spain.

Iglesias, 1., 2025. Porque esta a agua da praia tao fria no verdo e outros mistérios da costa portuguesa.
Ocean Talks, Dia aberto do CIIMAR, Porto, Portugal.

Iglesias, I., 2025. Porque estd a dgua da praia tao fria no verdo e outros mistérios da costa portuguesa. O
Oceano e Nos: Ciéncia, Sociedade e Politicas Ambientais. Noite Europeia dos Investigadores, 13S, Porto,
Portugal.

Iglesias, 1., 2025. The importance of ocean observation for understanding marine ecosystems. Speech
explaining the importance of ocean monitoring and presenting some CIIMAR initiatives. CIIMAR/CCMAR
online seminars, Portugal (4 Jun 2025).

Iglesias, I., 2025. The Ocean and Us: Science, Society and Environmental Policies. The Importance of Ocean
Monitoring. Dia dos Oceanos, Marina do Freixo, Porto, Portugal.

Website/interactive blog of FCT-CEECIND project CHASE (www.chase-dust.com); creation and coordination
MARE/ARNET (2020-2026).

3. Publications (January 2025 - March 2026)

Abrantes, F., Magalhaes, V., Hodell, D.A., Herbert, T.D., Alonso-Garcia, M., Castafio, M., Ferreira, F., Freitas,
M., GEBARA, L., Gil, I., Gonzales-Martin, M., Lopes, A., Lopes, C., Matos, L., Mega, A., Molina, G., Naughton,
F., Oliveira, D., Rebotim, A., Rodrigues, T., Salgueiro, E., Santana, A., Treyos-Tamayo, R., Alvarez Zarikian,
C.A., and the Expedition 397 Scientists, 2025. Data report: an improved splice using XRF data, IODP
Expedition 397 Site U1586. In Hodell, D.A., Abrantes, F., Alvarez Zarikian, C.A., and the Expedition 397
Scientists, Iberian Margin Paleoclimate. Proceedings of the International Ocean Discovery Program, 397:
College Station, TX (IODP) https://doi.org/10.14379/iodp.proc.397.202.2025

Aguiar, P., Vieira, T., Lazaro, C., Fernandes, M.J., 2025. Evaluation and improvement of the Sentinel-3 Ku
band backscatter coefficient atmospheric attenuation correction over the open ocean. Advances in Space
Research 76 (1), pp. 19-31 https://doi.org/10.1016/j.asr.2025.05.018

Ahnouch, L.B., Buschman, F., Boisgontier, H., Bio, A., Vieira, L.R., Antunes, S.C., Kett, G.F., Sousa-Pinto, I.,
Iglesias, I., 2025. Representing small shallow water estuary hydrodynamics to uncover litter transport
patterns. Water 17, 2698 https://doi.org/10.3390/w17182698

Cardenas, 1., Meyer, M., Gongalves, J.A.,, Iglesias, I., Bio, A., 2025. Satellite-Based Assessment of Intertidal
Vegetation Dynamics in Continental Portugal with Sentinel-2 Data. Remote Sensing 17(21), 3540
https://doi.org/10.3390/rs17213540

Cardoso, |., Iglesias, I., Lorenzo, M.N., Amorim, F.N., Fernandes, M., Lazaro, C., 2025. Understanding
northeastern tropical Atlantic ocean dynamics in relation to climate indices. Advances in Space Research
75, 1616-1635 https://doi.org/10.1016/j.asr.2024.11.032

Cardoso, I., Lazaro, C., Vieira, T., Fernandes, M.J., 2025. First Implementation of GPD+ Wet Tropospheric
Correction on SWOT Side 1 and Side 2 Radiometer Tracks. IEEE Geoscience and Remote Sensing Letters
22, 4501605 https://doi.org/10.1109/LGRS.2025.3605854

Cravo, A., Correia, C., Libbers, J., Schénfeld, J., Mendes, I., 2026. Enhancing alkalinity in Ria Formosa by
deployment of alkaline substrates: variability in nutrients concentration and fluxes. Marine Environmental
Research, 28, 107986. https://doi.org/10.1016/j.marenvres.2026.107986

Cruz, M., Rosman, P.C.C., Almeida, C.M.R,, Iglesias, I., 2026. Modelling estuarine wetlands and their role as
a nature-based solutions: a review. Science of the Total Environment 1014, 181325
https://doi.org/10.1016/j.scitotenv.2025.181325
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de Castro, I., Ribeiro, S. C., Louvado, A., Gomes, N., Cachdo, M., Brito de Azevedo, E., Barcelos e Ramos, J.,
2025. Ocean liming effect on a North Atlantic microbial community: changes in composition and rates.
Frontiers in Marine Science 12 https://doi.org/10.3389/fmars.2025.1602158

de Castro, S. Ribeiro, C., Louvado, A., Gomes, N., Cachdo, M., Borges, P., Brito de Azevedo, E., Barcelos e
Ramos, J., 2025, Influence of inorganic nutrientes on a North Atlantic community’s response to ocean
alkalinity enhancement. Oceans 6 (4) https://doi.org/10.3390/0ceans6040065

Guerreiro, C. V., Jonsson, B. F.,, Land, P., Aristegui, J., Stuut, J.-B., Ferreira, A, Tilstone, G. H., Brotas, V., and
Groom, S. B., 2025. Seasonal upwelling-dust controls on export production in the Canary Current System
revealed by Lagrangian particle tracking, EGUsphere [preprint], https://doi.org/10.5194/egusphere-2025-
5789

Hayward, A., Dasgupta, N., McAdam, R., Payne, M. R., Raj, R. P., Bonino, G., Chatterjee, S., Combes, V.,
Denaxa, D., De Rovere, F., Englyst, P., Haapaniemi, V., Hargous, P., Hayer, J., Joseph, K. A., Lopes, B., Oliveira,
A., Paixao, J., Silva, F., Surendran, S., Zegna-Rata, A., & Olsen, S., 2025. Marine Heat waves - Multiple
Analysis/Definitions (MHW-MAD): A multi-definition global marine heatwave dataset from satellite sea
surface temperature data [Preprint]. Earth System Science Data Discuss. https://doi.org/10.5194/essd-
2025-590

Hines, K. M., Rowe, P. M., Gorodetskaya, I. V., Chyhareva, A., Bromwich, D. H., Litell, M. Fontolan, Wang, S.-
H., et al., 2026. Skillful Polar WRF Cloud Modeling of a Warm Winter Atmospheric River at the Antarctic
Peninsula. Journal of Geophysical Research: Atmospheres 131 (3) https://doi.org/10.1029/2024jd043239.

Macaulay, S., Jeppesen, E., Riebesell, U., Nejstgaard, J., Berger, S., Lewandowska, A., Rico, A., Barcelos e
Ramos, J. et al., 2025 Addressing grand ecological challenges in aquatic ecosystems: how can mesocosms
be used to advance solutions? Oikos 11020, 1-23 https://doi.org/10.1111/0ik.11020

Martins, G., Herrero, J., Canella, C., Avila, S., Prestes, A., Barcelos e Ramos, J., Hall-Spencer, ., Faria, J., 2025,
Mollusc epifaunal assemblages are simplified due to habitat shifts under ocean acidification. Estuarine,
Coastal and Shelf Science 323, 109422. https://doi.org/10.1016/j.ecss.2025.109422

Mendes, I., Lubbers, ., Schonfeld, J., Baldermann, A., Carrasco, A. R., Cravo, A,, et al. (2025). Novel field
experiment on alkalinity enhancement in intertidal environments—a trailblazer for natural climate
solutions. Journal of Geophysical Research: Biogeosciences, 130, e€2024)G008591,
https://doi.org/10.1029/2024]G008591

Mendes, I., Lubbers, J.,, Schonfeld, J., Cravo, A., 2025 (under review). Evaluating ocean alkalinity
enhancement for carbon dioxide removal: evidence from a one-year saltmarsh field experiment.
Biogeosciences, Preprint egusphere-2025-4555, https://doi.org/10.5194/egusphere-2025-4555

Mil-Homens, M., Gongalves, S., Cortés, A., van Drooge, B.L., de Stigter, H., Grimalt, J.O., Cordeiro, L.G,,
Santos, M.M., AlImeida, C.M.R., Caetano, M., 2025. Sources and distribution of organic matter and polycyclic
aromatic hydrocarbons in sediments of the southwestern Portuguese shelf. Marine Pollution Bulletin 210
(2025) 117303. https://doi.org/10.1016/j.marpolbul.2024.117303

Monteiro, M., Vaz, N., Cotrim, S.M., Freitas, R., Azeiteiro, U.M., Dias, J.M., 2025. Trends and variability of
marine heatwaves in Portuguese coastal waters. Science of The Total Environment 973, 179161
https://doi.org/10.1016/j.scitotenv.2025.179161

Nunes, G.S., Ferreira, A. and Brito, A.C., 2025. Long-term satellite data reveals complex phytoplankton
dynamics in the Ross Sea, Antarctica. Communications Earth & Environment, 6 (1), 1-16
https://doi.org/10.1038/s43247-025-02590-w

Senger, P., Costa, R., Monteiro, T., Ferreira, A., Kerr, R., Dotto, T., Secchi, E. and Mendes, C.R., 2026. Distinct
phytoplankton groups as key drivers modulating summer CO; uptake in the northern Antarctic Peninsula.
Marine Ecology Progress Series 782, 1-18. https://doi.org/10.3354/meps15088
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Trigo, R.M., Barriopedro, D., Garrido-Perez, J.M., Simon, A., Plecha, S.M., Teles-Machado, A., Russo, A.,
Garcia-Herrera, R., 2025. The outstanding European and Mediterranean heatwave activity during summer
2022. Atmospheric Research 323, 108195, https://doi.org/10.1016/j.atmosres.2025.108195

Vieira, T., Aguiar, P., Lazaro, C.,, Fernandes, M.J., 2025. Coastal Performance of Sentinel-6MF New High-
Resolution Wet Tropospheric Correction. IEEE Geoscience and Remote Sensing Letters, 22, 4501105
https://doi.org/10.1109/LGRS.2025.3560196

Yang, X., Zhang, X., Gong, X., Frey, M., Gonzalez-Herrero, S., Weiss, A., Engbers, R., Persson, O., Radenz, M.,
Gorodetskaya, I., Bracegirdle, T., Hall, R., 2025. Why Polar Winter Climate and Processes?. Bulletin of the
American Meteorological Society 106 (10), E2036-E2042. https://doi.org/10.1175/BAMS-D-25-0216.1

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?

Within the ESA CAREHeat project, CoLAB +ATLANTIC has worked alongside aquaculture producers to
evaluate the impacts of marine heatwaves (MHWs) on their activities. All consulted users expressed
interest in adopting climate data, particularly location-specific indicators relevant to decision-making;
however, few routinely use geospatial products, highlighting the need for continued engagement with
Early Adopters. Open-ocean biological data remain limited, indicating that further efforts in data
acquisition are required.

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.).
1.1. EXPEDITIONS & FIELD STUDIES

= Expedition AR7E-2026, funded by the AQUARIUS Transnational Access Call 1, aimed at collecting
physical, chemical, biogeochemical, and biological observations from Ireland to Greenland:
https://aquarius-ri.eu/transnational-access-call-1/ar7e-2026/ Led by the National Oceanographic
Centre (NOC); MARE/ARNET participating as team member.

= Expedition IMAGE (Impact of Mesoscale Activity on Greenland Sea Biogeochemistry), led by the
Universidad de Las Palmas de Gran Canaria (ULPGC) and IOCAG; MARE/ARNET participating as
team member.

= Expedition OPERANTAR XLV, aboard the Polar Vessel Almirante Maximiano (January-February
2026). Fieldwork in the Northern Antarctic Peninsula region (West Antarctica) to collect biological,
physical, and chemical samples to understand ecosystem responses to climate change, within the
framework of the IMPACTANT and PRO-SAMBA projects; MARE/ARNET participating as team
member.

= APMAR-2026/2027: Field measurements will continue at King Sejong Station, King George Island,
including investigation of oceanic moisture sources and transport towards Antarctica, aerosol
sources and transport pathways, microbial biodiversity, and impacts on cloud formation and
precipitation. Project PI LOAI/CIIMAR, embedded within Antarctica InSync.

1.2. COLLABORATIVE LABORATORY AND MODELLING STUDIES

= Development of laboratory protocols for quantifying pyrogenic carbon isotopic composition, led
by IPPMA/CCMAR in collaboration with the Laboratério de Estudos Marinhos e Ambientais, PUC-
Rio (Brazil).

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

Planned activities for 2026-2027 include a strong presence at international conferences, as well as the
organisation of key scientific events and continued efforts in dissemination and capacity building.

= Conference participation will include several MARE/ARNET and IPMA/CCMAR contributions at the
Encontro de Oceanografia (APOCEAN) (21-22 May 2026, Sesimbra, Portugal) and at 4as
Jornadas Luso-Espanholas de Hidrografia (24-26 June 2026, Instituto Hidrografico, Lisboa,
Portugal), covering topics such as the ecological imprint of desert dust across the Atlantic,
plankton dynamics under ocean alkalinity enhancement, and the distribution of wildfire-derived
particles in the Iberian margin (oral and poster presentations).
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IPMA/CCMAR will also present contributions addressing the impact of wildfires on marine systems
at the Goldschmidt Conference 2026 (12-17 July, Montreal, Canada), further expanding the
visibility of Portuguese research within global biogeochemical and climate-related discussions.

In parallel, the International Atmospheric River Conference (IARC2026) will be held from 19 to
23 October 2026 in Porto, Portugal (hybrid format), co-organised by LOAI/CIIMAR in collaboration
with CW3E/Scripps. The conference is expected to gather approximately 200-250 participants,
including stakeholders, and will host several sessions directly relevant to SOLAS themes,
particularly on atmospheric processes and their interactions with the ocean.
https://cw3e.ucsd.edu/iarc2026_program/

MARE/ARNET also plans to organize the SOLAS-PREDICT-OAE international workshop at
CIENCIAS ULisboa as a central component of dissemination and capacity-building activities,
aiming to foster interdisciplinary dialogue and support the development of future international
collaborations and project proposals in ocean-based carbon dioxide removal (CDR).

3. Funded national and international projects/activities underway.
Current funded national and international projects contributing to SOLAS-related research are listed below
by institution.

Instituto Superior de Agronomia (ISA):

SUNRISE is a multi-partner project (19 institutions across three continents) focused on advancing
attribution science, impact assessment, and forecasting of climate extremes, funded by
HORIZON-CL5-2025-06—CL5-2025-06-D1-04. The project is led by Politecnico di Milano (POLIMI),
and ISA participates as team member, leading 1 workstream, 1 WP, among other tasks (2026-
2029).

CoLAB +ATLANTIC:

ObsSea4Clim (Ocean Observations and Indicators for Climate and Assessments), funded by
Horizon Europe (2024-2028).

XHEAT (Disentangling the teleconnections leading to compound extreme heat in Europe), funded
by ESA (2024-2026).

CAREHeat (Detection and threats of marine heatwaves), funded by ESA (2022-2026).
LandSealot (Let's Observe Together), funded by Horizon Europe (2025-2029).

MARE/ARNET:

ImpactANT (Impact of climate change on biodiversity and resilience of marine ecosystems in the
Antarctic Peninsula region), led by FURG/CEOCEAN (Centro de Estudos dos Oceanos e Clima);
MARE/ARNET participating as team member (2024-2027)

https://carbonteam.furg.br/projetos/10-pesquisa/121-projeto-impactant

PHYTOXCARB (Phytoplankton-driven carbon exchanges: from the Tagus Estuary to coastal
regions), funded by CIENCIAS ULisboa and FCiéncias ID (2026-2027), Pl MARE/ARNET

PREDICT-OAE (From data to PREDICTion: modelling temporal ecological-biogeochemical links
under Ocean Alkalinity Enhancement) funded by CIENCIAS ULisboa and FCiéncias ID (2026-2027),
Pl MARE/ARNET.

LOAI/CIIMAR:

CASSIOPEIA (Characterization of subcloud sublimation of precipitation at Neumayer Station I,
Antarctica). Pl: Leipzig Institute for Meteorology; project partner LOAI/CIIMAR (2026-2029).

ExtAnt (Drivers and Impacts of Extreme Weather Events in Antarctica). PI: British Antarctic Survey;
project partner LOAI/CIIMAR (2024-2028).

MICROANT (Microphysical and microbiological signatures of precipitation in Antarctica: role of
atmospheric rivers and local sources in a warmer climate). FCT exploratory project, Pl
LOAI/CIIMAR (2024-2026) https://www.ciimar.up.pt/projects/microant/

SURFEIT (Surface Fluxes in Antarctica). Investigates coupled-system study linking Antarctic
aerosols, clouds, precipitation, moisture fluxes, surface mass balance, and ice shelf/sheet
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dynamics to sea-level rise. LOAI/CIIMAR participates as project partner and member of the
Scientific Advisory Group (2022-2026) https://surfeit.ac.uk/

= INSPIRE (Innovative solutions for plastic-free European rivers), funded by EU-H2020. LOAI/CIIMAR
participates as project partner

= BlueWWater (Control, treatment and reduction of microplastics and emerging contaminants in
urban wastewater and coastal environments), funded by POCTEP. LOAI/CIIMAR participates as
Task Leader (2023-2026).

= REMORA (Swarm robotics for monitoring and improving aquatic resources), funded by
COMPETE2030 - SIID - 1&D Empresarial. LOAI/CIIMAR participates as Task Leader (2025-2028).

=  ATLANTIDA Il (Northern Portugal Atlantic coastal observatory), funded by NORTE2030-FEDER, PI
CIIMAR (2025-2028).

*  GALILEO (Galileo and EGNOS Monitoring of Performances), funded by the European GNSS Agency
(GSA) (2025-2027).

= CAPTA (Climate neutrality: role of Blue Carbon in the coast of Portugal and Galicia), funded by
FEDER (2023-2026).

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

Planned and proposed national and international projects are summarised below, organised by
institution.

IPMA/CCMAR:

»= Planned proposal on the development of a digital citizen science tool for wildfire impacts (FAM
Foundation call, July 2026).

* Planned proposal on wildfire impacts on ocean ecosystems using ocean observation systems (FCT
call, 2027).

LOAI/CIIMAR:

= Engagement with upcoming calls under the European Digital Twin Ocean (EDITO) and ESA Digital
Twin Earth Programme.

= ANTAER (Increasing extreme warming events and rainfall in Antarctica), focusing on links with
atmospheric rivers and bioaerosols. R&D project submitted to FCT (2027-2029; ~€300k). Expected
decision: August 2026.

®=  AIR-TWINN (Advancing integrated atmospheric monitoring from Antarctica to European coasts
through twinning). Submitted to Horizon Europe WIDERA Twinning (2027-2029; ~€1.5M).
Coordinated by LOAI/CIIMAR, with partners including the Royal Meteorological Institute of
Belgium, British Antarctic Survey, University of Leeds, and European Polar Board. Expected
decision: July 2026.

MARE/ARNET and IDL:

=  CARBONSHIFT (From Observation to Prediction: Shifts in Ocean Carbon Export in response to
Compound Extreme Events). R&D project submitted to FCT (2027-2029; ~€250k). Expected
decision: August 2026.

5. Engagements with other international projects, organisations, programmes, etc.
LOAI/CIIMAR:

= Engagement with Antarctica InSync (International Science and Infrastructure for Synchronous
Observation, https://www.antarctica-insync.org/), with all planned fieldwork at King Sejong Station
(King George Island) embedded within Theme 6 (Clouds, Aerosols and Precipitation) and Theme
7 (Variability, Extremes and Tipping). Activities are conducted under the Portuguese Polar
Program in collaboration with the Korea Polar Research Institute (Pl LOAI/CIIMAR).

= Contribution to the Antarctica InSync WG “Past, Present and Future of the Antarctic Surface Mass
Balance”, through ongoing and planned fieldwork on precipitation measurements at King Sejong
Station, northern Antarctic Peninsula: https://www.antarctica-insync.org/working-group/past-
present-and-future-surface-mass-balance-of-the-antarctic-ice-sheet/
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MARE/ARNET:
= Engagement with JETZON (Joint Exploration of the Twilight Zone Ocean Network);

= Engagement with Atlantic Meridional Transect (AMT31) Consortium, led by PML (UK), focused on
analysing biogeochemical data collected across diverse oceanic regions between the UK and
Argentina to advance understanding of the global carbon cycle and air-sea gas exchange, and to
support the validation of NASA's PACE mission (Plankton, Aerosol, Cloud, ocean Ecosystem);

= Engagement with the OAEPIIP international community.

Comments

Portugal's SOLAS community reflects a diverse, multidisciplinary and internationally embedded set of
research groups working across ocean-atmosphere interactions, climate variability, marine ecology and
biogeochemistry. While still largely distributed across institutions, recent activities show a strengthening
alignment with SOLAS themes, particularly in areas such as ocean-based carbon dioxide removal, aerosol-
ocean interactions, polar environments, and extreme events (Core Themes 1, 2, 3; Cross-Cutting: Climate
Intervention, High Sensitivity Systems). The report presents alphabetical lists of SOLAS-relevant projects
(n=20), publications (n=23), conference presentations (n=35), outreach activities (n=16), among other
indicators, based on voluntary contributions from the community. It reflects not only the breadth of
SOLAS-related research developed in Portugal, but also a growing level of integration across disciplines,
and observational, experimental, and modelling approaches. Main highlights include:

1. First in situ OAE experiments in Europe: Field validation of ocean alkalinity enhancement in Ria
Formosa, addressing CO, removal under natural conditions (Core Themes 1, 2, 5; Cross-Cutting:
Climate Intervention, Science and Society).

2. Leadership in SOLAS 3.0: Co-coordination of the Discovery Science section shaping the global
SOLAS agenda for 2026-2035 (All Core Themes; Cross-Cutting: Science and Society).

3. OAEPIIP national coordination: Portugal node integrating a global initiative of ~19 international
teams, with experimental infrastructure and protocol harmonisation, representing a major
national collective effort across Portuguese institutions and disciplines (Core Themes 1, 2, 3, 5;
Cross-Cutting: Climate Intervention).

4. Strong international integration: Active roles in ESA, Horizon Europe, SCAR, COST and UN Ocean
Decade-endorsed programmes (Cross-Cutting: Science and Society).

5. Polar system leadership: Key roles in Antarctica InSync and AntClimNow, linking atmosphere-
ocean-cryosphere processes (Core Themes 2, 4; Cross-Cutting: High Sensitivity Systems).

6. Major field campaigns: Observations across the Atlantic and Antarctica (e.g., AMT, OceanlICU,
OPERANTAR, Antarctica InSync and AntClimNow), supporting process-based understanding (Core
Themes 2, 3; Cross-Cutting: High Sensitivity Systems).

7. Advances in extreme events research: New insights into compound events (marine heatwaves,
drought-heat interactions, ocean-atmosphere feedbacks) (Core Themes 1, 2; Cross-Cutting:
High Sensitivity Systems).

8. Aerosol-ocean interactions: Integrated studies of dust and aerosol deposition impacts on
plankton and carbon cycling (Core Theme 3).

9. Earth Observation and modelling capacity: Development of satellite-based products, ML
approaches, and predictive frameworks for ocean-climate dynamics (Core Themes 2, 3; Cross-
Cutting: Science and Society).

10. Strong capacity building pipeline: Training through fellowships (e.g., POGO, SCOR, ERASMUS, FCT),
student supervision, and hands-on experimental programmes (Cross-Cutting: Science and
Society).

Together, these developments indicate a maturing community with growing visibility and relevance within
the international SOLAS framework, while maintaining a distributed and institutionally diverse structure.
The continued assessment and visibility provided by this report contribute to strengthening national and
international scientific connections, fostering interdisciplinary collaboration, and positioning the
Portuguese community as an active contributor to the global SOLAS agenda.




List of participant institutions:

+ATLANTIC CoLAB - Collaborative Laboratory for the Atlantic

ARNET - Aquatic Research Network

CCMAR - Centre of Marine Sciences of the Algarve

CEAUL - Centre of Statistics and Applications, University of Lisbon
CESAM - Centre for Environmental and Marine Studies

CIIMAR - Interdisciplinary Centre of Marine and Environmental Research
CIMA - Centre for Marine and Environmental Research

CQE - Centre for Experimental Chemistry

GIMM - Gulbenkian Institute for Molecular Medicine

IDL - Instituto Dom Luiz (no translation used officially)

IH - Portuguese Hydrographic Institute

IITAA - Institute for Agrarian and Environmental Research and Technology
INESC TEC - Institute for Systems and Computer Engineering, Technology and Science
IPMA - Portuguese Institute for the Sea and Atmosphere

ISA - School of Agriculture, University of Lisbon

LOAI - Land-Ocean-Atmosphere Interactions

MARE - Marine and Environmental Sciences Centre

UAIg - University of Algarve

ULISBOA - University of Lisbon

U.Porto - University of Porto

UAc - University of the Azores




