
 

 

 

 

Report for the year 2025 and future activities 

 

SOLAS‘Italy’ 

compiled by: ‘Luisa Galgani (University of Siena), Matteo Rinaldi (CNR-

ISAC), Lorenzo Francesco Davoli, Andrea Davin (University of Milano 

Bicocca)’ 
 

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. 
(feedback from Luisa Galgani): It was asked last year as well and it would be beneficial that SOLAS 

IPO helps us gathering again the Italian SOLAS community as so far, I only have the feedback from 

two groups: one is CNR-ISAC (Matteo Rinaldi), historically active in the SOLAS community, and I 

managed to engage for the first time this year two PhD students from University of Milano Bicocca 

who recently joined the SOLAS Summer School 2026 in Brazil (Lorenzo Francesco Davoli, Andrea 

Davin). 

(feedback from Lorenzo Francesco Davoli, Andrea Davin): One of the main areas where IPO support 

would be valuable is public outreach. Organizing or co-sponsoring events aimed at the general public 

would help raise awareness of the SOLAS community in Italy. A second area of interest is mentoring 

and career development. We would benefit from support in advertising and promoting mentoring 



events specifically targeted at master's students and third-year PhD students, helping them connect 

with the broader SOLAS network at an early stage of their careers. 

 

 

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

1. Scientific highlight 
1. Organics Control on Antarctic Sea‑Spray Aerosol Production 

This study provides one of the most detailed assessments to date of how Antarctic marine 
biogeochemistry regulates the formation of primary sea‑spray aerosols (SSA). Through ship‑borne 

bubble‑bursting experiments conducted around the Northern Antarctic Peninsula, we demonstrate 
that SSA number concentrations (10–500 nm) vary by a factor of two depending on the 
molecular‑level composition of seawater (SW) and the sea‑surface microlayer (SML). Crucially, the 
work shows that aerosol production efficiency is not governed by the most abundant biomolecules, 
but rather by specific low‑concentration organic compounds. 

A central finding is that waters enriched in saccharides, proteins, and nitrogen‑containing osmolytes 
generate fewer aerosols, whereas waters containing lipid‑derived material—fatty acids, polyols, and 
lipid degradation products—produce substantially more SSA.  
Using 1H‑NMR spectroscopy combined with chemometric approaches, we reveal a highly selective 

bubble‑bursting process. Nitrogen‑osmolytes and carbohydrates dominate the particulate organic 
carbon (POC) in seawater but are transferred only minimally to aerosols. In contrast, 
low‑molecular‑weight fatty acids and glycerol are strongly enriched in the PM1 aerosol fraction.  
These results overturn the assumption that total organic carbon drives SSA formation. Instead, 
chemical quality outweighs quantity: specific lipid‑related compounds act as molecular triggers for 
efficient aerosolization. This insight has major implications for climate modelling, highlighting the 
need to represent DOM molecular composition and lipid degradation pathways to accurately simulate 
primary aerosol sources over the Southern Ocean. 
 

 
Graphical abstract illustrating how contrasting Antarctic environments shape sea‑spray aerosol 

production through their distinct organic fingerprints. Sympagic, sea‑ice‑influenced waters—rich in 

lipid‑derived metabolites such as fatty acids and polyols—drive high aerosol production, whereas 
pelagic open‑ocean waters dominated by saccharides, proteins, and N‑osmolytes yield low aerosol 
production.  
 
Dall'Osto, M., Rinaldi, M., Estrada, M., Vidal, M.D.V., Berdalet, E. Sotomayor, A., Cabrera-Brufau, 
M., Zeppenfeld, S., Beddows, D.C.S., Harrison, R.M., Van Pinxteren, M., Herrmann, H., Decesari, 
S., Paglione, M. (2026), Quality over Quantity: Organic Compounds Altering the Antarctic Sea Spray 
Aerosol Concentrations, ENVIRONMENTAL SCIENCE & TECHNOLOGY, 60, 3, 2490-2502, doi 
10.1021/acs.est.5c07574. 
 

2. SPARSE Workshop (funded under the ESA-Future Earth Joint Programme) – SOLAS 
NCP Italy 

Surface Plastic Remote Sensing – A Way Forward for the Detection of Marine Litter and 

Floating Matter (SPARSE), Santa Chiara Lab, University of Siena – 28–30 May 2025. 



The SPARSE Workshop 2025 brought together leading researchers and experts to discuss the 

current state and future directions of remote sensing technologies for detecting plastic 

pollution across marine, freshwater, riverine, polar, and terrestrial environments in water proximity. 

Over three days, the workshop featured 5 keynote lectures, 19 oral presentations, a poster session, 

and breakout sessions highlighting advances in satellite, aerial, in-situ, and modelling approaches 

supporting global plastic pollution monitoring and outlining perspectives. Remote sensing of plastic 

litter is an emerging field characterized by rapid methodological innovation but also by significant 

scientific challenges, as the difficulty of spectrally distinguishing plastics from natural floating 

materials, the limited sensitivity of current sensors, and the need for standardized validation and 

interoperability across observation systems.  

Oral and poster presentations  

The workshop was organized around three main topics in oral and poster presentations: 

• Topic 1 – State of the Art in Remote Sensing of Floating Plastics 

• Topic 2 – Land-to-Sea Fluxes and Accumulation Zones 

• Topic 3 – Remote and in-situ Measurements 

Breakout Sessions 

Fundamental discussions were held during the breakout sessions, an essential component of the 
workshop’s structure aimed at facilitating the discussion and outlining the way forward, individuating 
knowledge gaps and how to set up collaborations to fill in these gaps. The SPARSE breakout 
sessions explored key challenges and priorities in advancing remote sensing capabilities for 
detecting, identifying, and characterizing marine litter and other aquatic floating matter. These took 
place during the whole workshop duration and were organized into the following four topics:  

1. Data availability, access, and databases’ harmonization; intercomparison of processes and 
techniques, and data uncertainties 

2. Technology requirements for effective space-based measurements to identify, characterize, 
quantify and track marine litter and potential extensions to other floating matter; 

3. New proxies and processes as remote sensing target to help monitoring marine litter, e.g. 
windrows; 

4. Remote sensing of plastic in inland water bodies and coasts, including harmonization of low 
altitude monitoring. 

Across all four thematic topics, participants emphasized the need for harmonized data, improved 
validation, interdisciplinary cooperation, and development of robust operational frameworks to 
support both science and policy. 

Conclusions 

The SPARSE Workshop 2025 demonstrated significant scientific progress in remote sensing of 

plastic litter and floating matter, driven by innovations in spectral analysis, machine learning, 

modelling, and multi-sensor integration. Across sessions and breakout discussions, several 

challenges were identified: 

• Spectral ambiguity between plastics and natural materials. 

• Need for standardized datasets, especially ground-truth acquisitions for validation, with clear 
guidelines (e.g. for preferred units). 

• False positives, particularly in productive coastal waters. 

• Scaling from controlled experiments to operational monitoring in dynamic environments. 

• Integration of data from multiple platforms—UAVs, satellites, ships, models—into consistent 
operational pipelines. 

• Monitoring in extreme environments, including polar regions and urban areas. 

While these challenges remain, especially around spectral discrimination, validation, and operational 
scalability, the field is rapidly advancing toward systematic, global monitoring capabilities. The 
workshop reinforced the necessity for international coordination for ground-truthing, shared datasets, 
continued sensor development, and cross-disciplinary collaboration to achieve operational remote 



sensing solutions that support environmental policy, mitigation strategies, and long-term 
sustainability goals. 

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). 

-SOLAS Seminar X organized by SOLAS NCP Italy and SOLAS ECSC “Plastic accumulation at key 
interfaces”. Speakers: Dr. Stefano Aliani, Dr. Gilberto Binda. Conveners: Dr. Luisa Galgani, Dr. 
Liselotte Tinel (22/01/2025). 
-SPARSE workshop “Surface Plastic Remote Sensing: A Way Forward for the Detection of Marine 
Litter and Floating Matter" (28 - 30 May 2025, University of Siena, Santa Chiara Lab), funded within 
the ESA-Future Earth Joint Programme.  
-Workshop participation (SOLAS NCP Italy and ECSC) “Advancing Surface Ocean Observations: 
Collaborative Opportunities Between the SOLAS International Network and EuroGOOS”. In: 
EuroGOOS HF Radar and Fixed Platforms Task Teams joint meeting, Lerici, Italy (October 7-8 
2025).   
-Organization of the 10th SOLAS Summer School as European Coordinator (SOLAS NCP Italy). 
 
(University of Milan-Bicocca) In 2025, our activities spanned field campaigns, conferences, and 
collaborative scientific initiatives. A member of our community presented research as an oral 
presenter at the Living Planet Symposium 2025. On the field campaign side, we conducted airborne 
measurements in collaboration with Joint Research Center (JRC, Ispra) using unmanned aerial 
systems (UAS) in December 2025.  We compared profiles of wind, temperature and humidity 
obtained during UAS vertical flights with the reference values from the meteorological tower. We also 
participated in the WCRP Global km-scale Hackathon (12–16 May 2025), contributing to international 
efforts in high-resolution Earth system modelling.  
 

3. Publications in 2025 (only PUBLISHED articles) and if any, weblinks to models, datasets, 
products, etc.  
Dall'osto, M., Rinaldi, M., Estrada, M., Vidal, M.D.V., Berdalet, E. Sotomayor, A., Cabrera-Brufau, 

M., Zeppenfeld, S., Beddows, D.C.S., Harrison, R.M., Van Pinxteren, M., Herrmann, H., Decesari, 

S., Paglione, M. (2026), Quality over Quantity: Organic Compounds Altering the Antarctic Sea Spray 

Aerosol Concentrations, ENVIRONMENTAL SCIENCE & TECHNOLOGY, 60, 3, 2490-2502, doi 

10.1021/acs.est.5c07574. 

Dall'Osto, M., Fitzsimons, M.F., Brean, J., Akenga, P.C., Jones, A., Lachlan-Cope, T., Sotomayor, 

A., Berdalet, E., Vaque, D., Harrison, R.M., Mansour, K., Rinaldi, M., Decesari, S., Beddows, D.,   

Paglione, M. (2025), Multiple oceanic sources of alkylamines in Southern Ocean atmospheres, NPJ 

CLIMATE AND ATMOSPHERIC SCIENCE, 9, 1, doi10.1038/s41612-025-01284-6. 

Paglione, M., Hao, Y.F., Decesari, S., Russo, M., Mansour, K., Mazzola, M., Fellin, D., Mazzanti, A., 

Tagliavini, E., Manousakas, M.I., Diapouli, E., Barbaro, E., Feltracco, M., Daellenbach, K., Rinaldi, 

M. (2025), Unraveling Arctic submicron organic aerosol sources: a year-long study, by H-NMR and 

AMS in Ny-Ålesund, Svalbard, ATMOSPHERIC CHEMISTRY AND PHYSICS, 25, 20, 12853-12874, 

doi 10.5194/acp-25-12853-2025. 

Rinaldi, M., Nicosia, A., Paglione, M., Mansour, K., Decesari, S., Mazzola, M., Santachiara, G., and 

Belosi, F. (2025), Ice-nucleating particles at Ny-Ålesund: a study of condensation freezing by the 

Dynamic Filter Processing Chamber, Aerosol Research, 3, 535–556, doi 10.5194/ar-3-535-2025. 

Davoli, L. F., Meroni, A. N., & Pasquero, C. (2025). Observed Mesoscale Wind Response to Sea 

Surface Temperature Patterns: Modulation by Large-Scale Physical Conditions. Remote Sensing, 

17(22), 3764. https://doi.org/10.3390/RS17223764/S1 

https://www.solas-int.org/events/solas-seminar/solas-semianr-x.html
https://sites.google.com/unisi.it/sparse2025/home?authuser=0
https://doi.org/10.3390/RS17223764/S1


Pang Q., Wu P., Galgani L., Wang X., Zhang Z., Yuan T., Wang H., Zhang Y.*(2025). The potential 

impacts of plastic on the marine carbon cycle. Nature Sustainability, https://doi.org/10.1038/s41893-

025-01632-7. 

Tzempelikou, E., Galgani, L., Zeri, C., Karavoltsos, S., Iliakis, S., Kalantzi, I., Sakellari, A., & 

Tsapakis, M. (2025). Exploring the Role of Polystyrene Microplastics in Cu Binding in Sea Surface 

Waters: An Experimental Perspective for Future Research. Microplastics, 4(4), 66. 

https://doi.org/10.3390/microplastics4040066  

VishnuRadhan, R.*, Das, S., Raj, S., Bereton, A., and Galgani, L. On the interaction of buoyant 

plastic debris and sea-surface layer organisms. Anthropocene Coasts 8, 13 (2025). 

https://doi.org/10.1007/s44218-025-00075-z  

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 2025? If yes, who? How did you engage? 

(SOLAS NCP Italy) We develop participatory science approaches and collaborate extensively with 

social scientists and stakeholders (local authorities) in addressing aquatic pollution (smart affordable 

sampling, low-cost sensing), in both marine (mainly surface plastics) and freshwater environments 

with citizen science initiatives. 

 

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.).  

(CNR-ISAC) Mediterranean cruise to test the feasibility of deploying the CNR RV Gaia Blu as a 

mobile platform for atmospheric studies. 

(University of Milan-Bicocca) In April 2026, a member joined two SOAP (Simultaneous Ocean 

Atmosphere Profiling) pilot campaigns of one day onboard the R/V Antedon II in front of the coast of 

Marseille, aiming to test a low-cost system to simultaneously probe the upper ocean and the lower 

atmosphere. The campaign is part of a collaboration between the University of Milan and the 

Mediterranean Institute of Oceanography (MIO, Marseille), University of Aix-Marseille.  

A major planned activity for 2026 is participation in the WHIRLS campaign, conducted onboard the 

R/V Marion Dufresne in the Agulhas region (Southern Ocean), scheduled from 23 June to 29 July 

2026. The campaign is part of an international collaborative effort to investigate ocean-atmosphere 

interactions in one of the most dynamically active oceanic regions. 

2. Events like conferences, workshops, meetings, summer schools, capacity building etc. 
(incl. all information possible).  
(University of Milan-Bicocca) Two (new) members of our community attended the 10th SOLAS 

Summer School, held in Tamandaré, Brazil, from 9 to 27 March 2026. 

(SOLAS NCP Italy)  
-NCP Italy in SOLAS 10th Summer School Committee as Europe Coordinator;  
-SOLAS Seminar XII: From detection to impact: Analytical perspectives on microplastics from 
surface waters to the atmosphere (online). Talk: “Plastic in the Biogeochemistry of the Ocean” (March 
16, 2026, SOLAS NCP Italy);  
-EGU 2026 (Science & Society focused talks; co-convener of a session on marine pollution – cross 
cutting Core Theme 2 & 3);  
-PartArt4OW sailing lab expedition (Science & Society) departure ceremony (invited talk), Anzio 
(Rome), June 28, 2026;  
-MICRO2026 International conference (October 2026) with previous work on sea-surface 
microplastics and plastisphere community composition at two contrasting coastal sites (Core Theme 
2), as well as a Science & Society focused presentation on participatory science;  

3. Funded national and international projects/activities underway.  

https://doi.org/10.1038/s41893-025-01632-7
https://doi.org/10.1038/s41893-025-01632-7
https://doi.org/10.3390/microplastics4040066
https://doi.org/10.1007/s44218-025-00075-z
https://www.solas-int.org/events/solas-seminar/solas-semianr-xii.html
https://www.egu26.eu/
https://partart4ow.eu/sailing-lab
https://micro2026.sciencesconf.org/


(University of Milan-Bicocca) A member of our community holds a PhD position co-funded by OGS 

(Istituto Nazionale di Oceanografia e di Geofisica Sperimentale) through the TeRABIT project 

(Terabit Network for Research and Academic Big Data in Italy). The project aims to create a hybrid, 

hyper-connected and distributed cloud HPC computing environment, networking and integrating 

three major national digital research infrastructures. The PhD project contributes to this infrastructure 

by focusing on high resolution simulations, data storage and processing for Earth sciences 

applications. 

(SOLAS NCP Italy) Co-chair of the SCOR Working Group nr. 174 SPASS (2026-2028). The wg is 

focused on small microplastics at various depths, including the upper surface, and addresses 

methods harmonization and data reporting for sampling, as well as capacity building in analytics for 

microplastics research, including possible atmospheric sources. 

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

SOLAS Europe network ideas for a COST-ACTION (in progress).  

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

 

Comments 
 

 

https://scor-int.org/group/174/

