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Report for the year 2024 and future activities

SOLAS United Kingdom
compiled by: Philippa Rickard

This report has two parts:

- Part 1: reporting of activities in the period of January 2024 - Feb/Mar 2025
- Part 2: reporting on planned activities for 2025 and 2026.

The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Core Themes or Cross-Cutting Themes.

Core Theme 1. Greenhouse gases and the oceans;

Core Theme 2: Air-sea interfaces and fluxes of mass and energy;

Core Theme 3: Atmospheric deposition and ocean biogeochemistry;

Core Theme 4: Interconnections between aerosols, clouds, and marine ecosystems;

Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;

Cross-Cutting Theme: Integrated studies of high sensitivity systems (upwelling systems,

Indian Ocean, polar oceans and sea ice);

Cross-Cutting Theme: Climate intervention;

Cross-Cutting Theme: Science and society.

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country or
region you are representing (all universities, institutes, lab, units, groups, cities).

First things first...Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

PART 1 - Activities from January 2024 to Feb/Mar 2025

1. Scientific highlight

A significant UK community highlight of the past year is that, at the SOLAS Open Science Conference
in Goa in November 2024, Peter Liss (Emeritus Professor, University of East Anglia) was awarded the
SOLAS Lifetime Achievement Award for his founding role, leadership, inspiration, and sustained
contributions to the first two decades of SOLAS, and the resulting global expansion of air-sea
interaction research.



https://www.solas-int.org/publications/publicatios-reader/issue-39-solas-open-science-conference-2024.html

Prof Peter Liss receiving the SOLAS Lifetime Achievement Award at the SOLAS open Science
Conference 2024.

The UK scientific highlight is as follows (thanks to Dan Ford for input):

Title: Enhanced ocean CO:2 uptake due to near-surface temperature gradients.

Authors: Daniel J. Ford, Jamie D. Shutler, Javier Blanco-Sacristan, Sophie Corrigan, Thomas G. Bell,
Mingxi Yang, Vassilis Kitidis, Philip D. Nightingale, lan Brown, Werenfrid Wimmer, David K. Woolf,
Tania Casal, Craig Donlon, Gavin H. Tilstone and lan Ashton.

Summary: This study presents in situ observational evidence of the impact of natural vertical
temperature gradients at the ocean surface on air-sea COz: fluxes, through a spatially extensive
comparison between direct and indirect estimates of air—sea CO, fluxes, using high-resolution
measurements collected during two transects of the Atlantic Ocean.

Direct CO, fluxes were measured using the eddy covariance (EC) technique while indirect fluxes were
calculated using underway (~6 m depth) fCOzsw). Temperature was recorded for the skin layer (Tskin)
using an infrared radiometer, the subskin (Tsubskin) Using model-derived estimates of the cool skin effect
with the Tskin, and the bulk water (Tdepth) USING underway sensors.

The results demonstrate that neglecting the vertical temperature structure of the upper ocean, namely
the cool skin and warm layers, introduces a systematic bias to bulk air-sea CO: fluxes. The standard
bulk method based CO: fluxes underestimate oceanic CO, uptake relative to EC measurements. The
signal was most pronounced at moderate to high wind speeds where the cool skin is dominant and
warm layers are eroded. At lower wind speeds the signal was less clear due to the competing effects
of the cool skin to enhance CO2 uptake, and the warm layers reducing CO2 uptake. Incorporating
realistic temperature corrections reduced the bias and brought bulk estimates closer to the direct CO2
flux measurements.

Extrapolating these findings globally, the study suggests that commonly used bulk methods may
underestimate the global ocean CO: sink by ~0.25 Pg C yr! due to these naturally occurring
temperature gradients. This increased uptake was equivalent to roughly 7 % of current estimates of
the ocean carbon sink. These results underscore the importance of accounting for temperature
gradients in the surface layers when quantifying air-sea gas exchange and may prompt a re-evaluation
of long-term global carbon budgets.
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Media and societal engagement:

This study has been covered on major international news, blog and social media platforms (Altmetric).
In total, it has been featured in:

e 21 news stories from 19 news outlets, including The Guardian and The Conversation.

e 11 posts from 8 blogs.

e 145 X posts from 143 X users, with an upper bound of 607,867 followers.

¢ 1 public wall post on Facebook.

e 11 Bluesky posts from 10 Bluesky users, with an upper bound of 33,777 followers.

Demographic breakdown of engagement on X (Altmetric):

Geographical breakdown

Country Count As %
United States 21 14%
United Kingdom 13 9%
Canada 12 8%
Australia 4 3%
Netherlands 3 2% Demographic breakdown
New Zealand 2 1%
Norway 2 1% Type Count As %
Ireland 2 1% Members of the public 131 89%
Germany 2 1% Scientists 13 9%
Other 13 9% Science communicators (journalists, bloggers, editors) 3 2%
Unknown 74 50% Practitioners (doctors, other healthcare professionals) 1 <1%

Demographic breakdown of Mendeley readers (Altmetric):

Demographic breakdown

Readers by professional status Count As %

Unspecified 10 42%
Researcher 5 21%
Student > Ph. D. Student 3 13%
Professor 2 8%
Student > Doctoral Student 1 4%
Other 3 13%
Readers by discipline Count As %

Unspecified 9 38%
Environmental Science 6 25%
Earth and Planetary Sciences 6 25%
Agricultural and Biological Sciences 2 8%
Chemistry 1 4%
Other 0 0%



https://www.altmetric.com/details/169647396
https://www.theguardian.com/environment/2024/oct/25/ocean-skin-cool-surface-water-deep-helps-absorb-co2)
https://theconversation.com/how-we-discovered-that-the-oceans-surface-absorbs-much-more-co-than-previously-thought-242439
https://www.altmetric.com/details/169647396
https://www.altmetric.com/details/169647396

Citation: Ford, D.J., Shutler, J.D., Blanco-Sacristan, J. et al. Enhanced ocean CO: uptake due to
near-surface temperature gradients. Nat. Geosci. 17, 1135-1140 (2024). DOI: 10.1038/s41561-024-
01570-7

2. Activities/main accomplishments in 2024 (e.g., projects; field campaigns; workshops and
conferences; model and data intercomparisons; capacity building; international collaborations;
contributions to int. assessments such as IPCC; collaborations with social sciences,
humanities, medicine, economics and/or arts; interactions with policy makers, companies,
and/or journalists and media).

Collaborations

Ryan Pereira (Heriot-Watt University) has collaborations with GEOMAR and Yunnan Normal
University as part of the ERC BOOGIE project (Breathing Oceans: understanding the organic skin that
modulates the exchange of greenhouse gases between the atmosphere and the ocean).

Conferences

2-6 September 2024: The biennial Challenger Society Conference 2024 was held in Oban, hosted by
SAMS (Scottish Association for Marine Science).

Fieldwork

Alex Poulton’s group (Heriot-Watt University) led and participated in the BIOCARBON Spring Cruise
for the CHALKY (Coccolithophore controls on ocean alkalinity) project, onboard RRS Discovery
(DY180; May-Jun 2024) to the Icelandic basin, and in the CarTRidge cruise onboard RRS James
Cook (JC275; Feb-Mar 2025) to the Subtropical South Atlantic Ocean.

Ryan Pereira’s group (Heriot-Watt University) has carried out field campaigns in Vietnam, USA, Cape
Verde Islands, and Suriname, investigating surface microlayer organic matter.

Projects

Applied-Radiolsotope & Environmental Laboratory (ARIEL): August 2024 — January 2025. Pl: Dr M Al-
Sid-Cheikh (University of Edinburgh); Co-Is: Dr M Sacchi (University of Surrey) and Dr M Felipe-Sotelo
(University of Surrey).

Closing the budget in marine atmospheric Oxidative Capacity through the quantification of Oceanic
VOC emissions (COCO-VOC): Nov 2024 to Nov 2028: Dr Mingxi Yang (Plymouth Marine Lab) is
Principal Investigator for this NERC funded project, with Co-Investigators based across UK institutions:
Dr Frances E. Hopkins (Plymouth Marine Laboratory), Dr Grant Forster (University of East Anglia), Dr
Lisa Whalley (University of Leeds), Professor Terry McGenity (University of Essex), Dr Daniel Stone
(University of Leeds), Professor Steve R Arnold (University of Leeds), Dr Tom G Bell (Plymouth
Marine Laboratory), Dr Marvin Shaw (University of York), Professor Dwayne E Heard (University of
Leeds), Professor David Oram (University of East Anglia), Professor Lucy J Carpenter (University of
York) and Dr Robert Ferguson (University of Essex), and Researcher Dr Rosie Change (University of
York).

Diabatic influences on current and future hazardous Mediterranean cyclones: October 2024 — March
2028. PI: Professor SL Gray (University of Reading); Co-I: Dr BJ Harvey (University of Reading).

Enabling Sustainable Wind Energy Expansion in Seasonally Stratified Seas (eSWEETS3): July 2024 —
April 2027. Pls: Professor J Sharples (University of Liverpool), Professor J Dix (University of
Southampton), Professor D Greaves (University of Plymouth), Professor T Rippeth (Bangor
University), Professor B Scott (University of Aberdeen), Dr R Hall (University of East Anglia), Professor
RM Forster (University of Hull), Dr SL Wakelin (National Oceanography Centre), Dr RE Tuerena
(Scottish Assaociation For Marine Science) and Dr A Gallego (Marine Scotland Science); Co-Is:
Professor CM Moore (University of Southampton), Dr G Callender (University of Southampton), Dr S
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Michele (University of Plymouth), Professor R Dorrell (Loughborough University) and Professor M Inall
(Scottish Association for Marine Science).

Enhanced carbon export driven by internal tides over the mid-Atlantic ridge (CarTRidge): September
2024 to March 2027. PlIs: Professor J Sharples (University of Liverpool), Professor A Naveira
Garabato (University of Southampton), Professor Alex Poulton (The Lyell Centre, Heriot-Watt
University) and Dr J Hopkins (National Oceanography Centre); Co-I: Dr S Giering (National
Oceanography Centre).

Horizontal gene transfer of cyanobacterial carbon fixing machinery: Implications for the rise of modern
atmospheric oxygen: July 2024 — July 2027. PI; Dr RJ Puxty (University of Warwick); Co-Is: Professor
L Liu (University of Liverpool), Professor DJ Scanlan (University of Warwick), Professor TM Lenton
(University of Exeter), Dr P Sanchez-Baracaldo (University of Bristol) and Dr R Mushinski (University
of Warwick).

Ocean Carbon for Climate (OC4C): June 2024 — 2026. Jamie Shutler (University of Exeter, PI) and
Daniel Ford are leading this European Space Agency (ESA) funded project, which includes European
and US partners including Plymouth Marine Laboratory (UK), The Flanders Marine Institute (Vliz,
Belgium), Alfred Wegener Institute for Polar and Marine Research (AWI, Germany) and the Lab of
Climate and Environment (LSCE, France). Its aim is to begin developing climate quality data record of
the ocean carbon sink. A sister project (Satellite based observations of Carbon in the Ocean: Pools,
fluxes and Exchanges, SCOPE also funded by ESA) is led by Plymouth Marine Laboratory was also
funded (and includes Jamie Shutler and Daniel Ford) and is developing the first 4D global ocean
carbon budget from satellite and in situ observations and machine learning. It is hoped that these two
projects form the starting point for a satellite observation-based ocean carbon climate data record.

UNSEEN: Are unseen plastic particles in the global ocean already beyond the "no-effect"”
concentrations? September 2024 — December 2025. PI: Dr M Al-Sid-Cheikh (University of Edinburgh);
Co-l: Professor MJ Bailey (University of Surrey).

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

The following list of SOLAS-relevant, peer-reviewed January 2024 — March 2025 publications (n = 98)
with UK authors and/or co-authors is based on SOLAS UK Community input and Web of Knowledge
searches.

1. Aguiar, A. B, Bell, M. J., Blockley, E., Calvert, D., Crocker, R., Inverarity, G., King, R., Lea, D. J.,
Maksymczuk, J., Martin, M. J., & others. (2024). The Met Office Forecast Ocean Assimilation
Model (FOAM) using a 1/12-degree grid for global forecasts. Quarterly Journal of the Royal
Meteorological Society. https://doi.org/10.1002/qj.4798

2. Anderson, K., Brewin, R.J., Mleczko, M.M., Mueller, M., Shutler, J.D., Wilkinson, R., Yan, X. and
Gaston, K.J. (2024) The dark side of Earth observation. Nature Sustainability, 7(3), pp.224-227.
https://doi.org/10.1038/s41893-023-01262-x

3. Archibald, A. T,, Sinha, B., Russo, M. R., Matthews, E., Squires, F. A., Abraham, N. L., Bauguitte,
S. J.-B,, Bannan, T. J., Bell, T. G., Berry, D., Carpenter, L. J., Coe, H., Coward, A., Edwards, P,,
Feltham, D., Heard, D., Hopkins, J., Keeble, J., Kent, E. C., King, B. A., Lawrence, |. R, Lee, J.,
Macintosh, C. R., Megann, A., Moat, B. |., Read, K., Reed, C., Roberts, M. J., Schiemann, R.,
Schroeder, D., Smyth, T. J., Temple, L., Thamban, N., Whalley, L., Williams, S., Wu, H., & Yang, M.
(2025). Data supporting the North Atlantic Climate System Integrated Study (ACSIS) programme,
including atmospheric composition; oceanographic and sea-ice observations (2016-2022); and
output from ocean, atmosphere, land, and sea-ice models (1950-2050). Earth System Science
Data, 17(1), 135—164. https://doi.org/10.5194/essd-17-135-2025

4. Atkins, J. R. C., Tinker, J., Graham, J. A., Scaife, A. A., & Halloran, P. R. (2024). Seasonal
forecasting of the European North-West shelf seas: Limits of winter and summer sea surface
temperature predictability. Climate Dynamics, 62, 10113—10130. https://doi.org/10.1007/s00382-
024-06767-x

5. Ayres, H. C., Ferreira, D., Park, W., Kjellsson, J., & Odalen, M. (2024). A comparison of the
atmospheric response to the Weddell Sea Polynya in atmospheric general circulation models
(AGCMs) of varying resolutions. Weather and Climate Dynamics, 5(2), 805-820.
https://doi.org/10.5194/wcd-5-805-2024
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Sea. Communications Earth & Environment, 5, 368. https://doi.org/10.1038/s41558-024-00919-9
Doney, S. C., Mitchell, K. A., Henson, S. A., Cavan, E., DeVries, T., Gruber, N., Hauck, J., Mouw,
C. B., Muller, J. D., & Primeau, F. W. (2024). Observational and numerical modeling constraints on
the global ocean biological carbon pump. Global Biogeochemical Cycles, 38(7), GB008156.
https://doi.org/10.1029/2024GB008156

Dong, B., Aksenov, Y., Colfescu, |., Harvey, B., Hirschi, J., Josey, S., Lu, H., Mecking, J., Oltmanns,
M., Osprey, S., Robson, J., Rynders, S., Shaffrey, L., Sinha, B., Sutton, R., & Weisheimer, A.
(2025). Key drivers of large-scale changes in North Atlantic atmospheric and oceanic circulations
and their predictability. Climate Dynamics, 63, 113. https://doi.org/10.1007/s00382-025-06158-1
Dong, Y., Bell, T.G., Yang, M., Landschitzer, P., Hauck, J., Rddenbeck, C., Kitidis, V., Bushinsky,
S.M. and Liss, P.S. Direct observational evidence of strong CO2 uptake in the Southern Ocean.,
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Drahne, U., Ducci, A. and Czerski, H. (2024) Bubble fragmentation in turbulent flow and the
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Heat Transport and Cloud Radiative Effects, Journal of Climate, 2179-2197.
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4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 20242 If yes, who? How did you engage?

Jamie Shutler and Daniel Ford (both University of Exeter) contributed ocean carbon sink data to the
annual Global Carbon Budget assessment in 2024; Exeter submits data each year to this assessment.

PART 2 - Planned activities for 2025 and 2026

1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).

Field studies

The BOOGIE project (as outlined below) is conducting fieldwork in the United States and Cape
Verde Islands (June 2025), with focus on exploring drivers of surface microlayer (SML) organic
matter composition.

The COCO-VOC project (as outlined above) is partnering with the CARES project for a research
cruise to the west of Ireland that will take place May-June 2025, where the aim is to quantify marine
sulphur and VOC emissions, their impact on atmospheric oxidative capacity, and marine aerosols;
abiotic VOC emissions from seawater and ozone deposition fluxes, plus measurements of VOC
precursors in water.
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The Iron-Man project (outlined below) is conducting fieldwork in the Southern Ocean in January-
February 2026.

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

Conferences

2-3 April 2025: BioCARBON Annual Science Meeting held at the National Oceanography Centre.

21-22 May 2025: The Scaottish Alliance for Geosciences, Environment and Society (SAGES)
Annual Science Meeting will be held at the University of Stirling. SAGES themes that overlap with
SOLAS themes are: Atmosphere, Oceans and Climate: the fluid Earth and Transformations in
Society and Environmental Policy.

23-24 June 2025: The joint MASTS-Challenger Advances in Marine Biogeochemistry (AMBIO)
meeting will be held at the Edinburgh Climate Change Institute. This conference is a partnership
between the MASTS (Marine Alliance for Science and Technology for Scotland) Marine
Biogeochemistry Forum and the Challenger Society.

9-10 September 2025: The first national UK Atmospheric Chemistry Conference hosted by leading
NERC research centres (the UK Centre for Ecology and Hydrology, and the National Centre for
Earth Observation), will be held at the Guildhall, York.

22-27 February 2026: The global biennial Ocean Sciences Meeting 2026 will be held at the
Scottish Events Campus in Glasgow, endorsed by the United Nations Decade of Ocean Science
for Sustainable Development. Glasgow was chosen as the as the location for the first OSM to be
held outside of the United States since the conference’s founding in 1982 after the city hosted the
2021 UN Climate Change Conference (COP26) in November 2021.

Workshops

31 Mar — 1 Apr 2025: BioCARBON Stage 1b Data Workshop held at the National Oceanography
Centre.

7-10 April 2025: Peter Liss, Tim Jickells and Alex Baker (all University of East Anglia) are
participants in the UN/GESAMP Working Group 38 Workshop on Research priorities for improving
global chemical flux estimates of atmospheric deposition to the ocean being held at University of
Crete, of which SOLAS is a sponsor.

23-25 April 2025: Polar Winter Climate and Processes: Towards Filling Knowledge Gaps in the
Understanding of the Coupled Climate System, British Antarctic Survey, Cambridge.

3. Funded national and international projects/activities underway.

Projects

The BOOGIE project (Breathing Oceans: understanding the organic skin that modulates the
exchange of greenhouse gases between the atmosphere and the ocean), will continue into 2027:
Principal Investigator for this European Research Council funded project is Dr Ryan Pereira (The
Lyell Centre, Heriot-Watt University).

The Coccolithophore Controls On Alkalinity (CHALKY) project will be ongoing until October 2026.
Funded by NERC. PI: Professor Alex Poulton.

Jamie Shutler (Co-1), Jennifer Watts and Daniel Ford are part of the Convex Seascape Survey
which aims to quantify carbon storage in continental shelf seas, addressing key scientific questions
about carbon hotspots, the role of biodiversity, and human impacts. Their tasks include developing
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observational-based shelf-sea carbon budgets and evaluating the environmental and climate
impact of marine research.

Coupled Evolution of Ice Shelf and Ocean in the Amundsen Sea Sector of Antarctica: October
2025 to September 2028: Principal Investigators for this NERC funded project (split award) are
Professor A Jenkins (Northumbria University) and Dr Pierre Dutrieux (British Antarctic Survey), with
Co-Investigators: Professor Andrew Shepherd (Northumbria University) and Dr Jan De Rydt
(Northumbria University).

Integrating Drivers Of Atlantic Productivity (IDAPro) project will be ongoing until October 2026.
Funded by NERC. PI: Professor Alex Poulton.

Iron and Manganese Impacts on the Future of Southern Ocean Ecosystems (Iron-Man): May 2025
to May 2029: Professor Alessandro Tagliabue (University of Liverpool) is the Principal Investigator
for this NERC funded project, with Co-Investigators based across UK institutions: Professor Daniel
J Mayor (University of Exeter), Professor Maeve C Lohan (University of Southampton), Professor
Alberto Naveira Garabato (University of Southampton), Professor Christopher M Moore (University
of Southampton), Dr Angela Milne (University of Plymouth), Professor Thomas Bibby (University of
Southampton), Dr Christopher Follett (University of Liverpool), Dr Simon J Ussher (University of
Plymouth) and Professor Alex R Baker (University of East Anglia), and Researcher Co-Investigator
Dr Kathryn Cook (University of Exeter), and Researcher Dr Heather Goring-Harford (University of
Southampton).

Jamie Shutler (PI) and Daniel Ford continue working on the ESA OceanHealth-Ocean Acidification
project in its final stages (finishing late 2025). The project is further developing the role that satellite
observations play in expanding ocean acidification research and in monitoring acidification in the
marine environment.

The Colloidal Shunt as a Critical Nexus of the Ocean Iron and Carbon Cycles PI: Professor A
Tagliabue (University of Liverpool): 1 Apr 2025 - 31 Mar 2028.

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.

Jamie Shutler, Bob Brewin (both at the university of Exeter) and Cecille Rousseaux (NASA) are the
science Leads for the Aquatic carbon Roadmap commissioned by the International Committee on
Earth Observations (CEOS). CEOS is the international grouping that guides all international space
agencies and industry. The Aquatic carbon roadmap will guide how international space agencies
and industry support aquatic carbon science and assessment over the next decade.

Jamie Shutler is a lead author on the UNESCO and International Oceanographic Commission
(I0C) revision to the decadal roadmap for Integrated Ocean Carbon Research (IOC-R). This
international effort is being led by Carol Robinson (UEA) and Chris Sabine (US).

Jamie Shutler is lecturing on the ESA Advanced ocean training course 2025 for masters and post-
doctoral researchers training the next generation of scientists.
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