
 

 

 

 

Report for the year 2023 and future activities 

 

SOLAS ‘Spain’ 

compiled by: ‘Jordi Dachs’ 

 

This report has two parts: 

- Part 1: reporting of activities in the period of January 2023 - Feb/Mar 2024 

- Part 2: reporting on planned activities for 2024 and 2025.  

The information provided will be used for reporting, fundraising, networking, strategic development 

and updating of the live web-based implementation plan. As much as possible, please indicate the 

specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap 

between Core Themes or Cross-Cutting Themes.   

Core Theme 1: Greenhouse gases and the oceans; 

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

Core Theme 3: Atmospheric deposition and ocean biogeochemistry;  

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

Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;  

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

Indian Ocean, polar oceans and sea ice);  

Cross-Cutting Theme: Climate intervention; 

Cross-Cutting Theme: Science and society.  

 

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country or 

region you are representing (all universities, institutes, lab, units, groups, cities).  

 

First things first…Please tell us what the IPO may do to help you in your current and future 

SOLAS activities. ? 

 

It would be good to be able to get the SOLAS endorsement to proposals, and maybe to other 

activities, in a fast way. So far, the endorsement of SOLAS takes too long, usually longer than the 

times available for submitting within the framework of Spanish’s calls of proposals. 



 

 

 

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

1. Scientific highlight 

 

 

Ocean halogen emissions cool climate, but do not offset warming. 

 

The climatic importance of the exchange of gases between the ocean and the atmosphere has 

focused mainly on the exchange of greenhouse gases, such as carbon dioxide, methane and nitrous 

oxide. Less attention has been paid to ocean emissions of reactive gases into the atmosphere, where 

they initiate chemical reactions that can indirectly affect Earth's radiative balance and climate. 

One such group of reactive gases are the so-called short-lived halogen compounds (SLHs), 

compounds of chlorine, bromine and iodine which last for no longer than six months in the 

atmosphere. These molecules are naturally emitted from oceans, polar ice, and the biosphere. 

Measurements over the past two decades measurements have shown their ubiquitous presence in 

the global atmosphere. 

This study uses a state-of-the-art Earth system model to quantify the contribution of SLHs to the 

global energy balance in pre-industrial, present and future climates. The results show that the SLHs 

emitted by the ocean exerts an indirect cooling effect on the climate system, arising from complex 

chemical reactions that modify the energy balance in the atmosphere. This work highlights the net 

indirect cooling caused by SLH as the result of a trade-off between various cooling and warming 

effects of halogens, mainly on ozone and methane, with a minor contribution from aerosols and 

stratospheric water vapor. The study demonstrates that ocean-initiated atmospheric chemistry plays 

a role in partially mitigating anthropogenic warming. 

This cooling mechanism has been amplified since the beginning of the industrial age, as a result of 

human emissions which, in turn, have increased ocean emissions of halogens. This hitherto 

unrecognized interaction between SLH and Earth's radiative budget is nonlinear across past, 

present, and future climates, and is determined by a combination of natural and anthropogenic 

emissions, climate variability, and atmospheric chemistry. 

Finally, the work shows that this natural cooling effect does not compensate for global warming 

induced by human action since pre-industrial times, although it must be included in climate models 

to more accurately reproduce the observed increase in global temperature and improve projections 

of future scenarios. 

 



 

 

Figure: Conceptual representation of the SLH influence on atmospheric composition and radiative 

feedbacks within the climate system.  

 

A. Saiz-Lopez et al. Natural short-lived halogens exert an indirect cooling effect on climate. Nature, 

618, 967-973, 2023. 

 

 

 

 

 

 

2. Activities/main accomplishments in 2023 (e.g., projects; field campaigns; workshops and 

conferences; model and data intercomparisons; capacity building; international 

collaborations; contributions to int. assessments such as IPCC; collaborations with social 

sciences, humanities, medicine, economics and/or arts; interactions with policy makers, 

companies, and/or journalists and media). 



Projects: 

POLAR-CHANGE (Aerosol emissions from POLAR CHANGing Environments). PID2019-

110288RB-I00 (funded by Spanish MICINN). PIs: R. Simó, M. Dall’Osto (ICM-CSIC, Barcelona). 

258.940€. Jun 2020 – Jun 2023. 

 

ACID- The Rías Baixas (NW Iberian Upwelling System) as experimental sites for studying the impact 

of marine environment acidification on coastal ecosystems (ACID) PI. C. Sobrino. University of Vigo 

(Ref PID2021-127092OB-I00 . 2021-2025).  

PANTOC – Persistent anthropogenic organic carbon in the oceans and Antarctica (PID2021-

127769NB-I00). Funded by Spanish ministry of Science. PIs Jordi Dachs (IDAEA-CSIC) and Begoña 

Jiménez (IQOG-CSIC). 306.000 euros. 2021-2025. 

REWRITE: Rewilding European Shorelines and Beyond, funded by the European Commission 

(Horizon Europe) (https://rewriteproject.eu/), PI: Gabriel Navarro (ICMAN-CSIC) (CT5) 

COMFORT: Our common future ocean –quantifying coupled cycles of carbon, oxygen, and 

nutrients for determining and achieving safe operating spaces with respect to tipping points, funded 

by the European Commission (H2020) (https://comfort.w.uib.no/) PI: Emma Huertas (ICMAN-CSIC) 

(CT1) 

EURO-Sea: Improving and Integrating European Ocean Observing and Forecasting Systems for 

Sustainable use of the Ocean, funded by the European Commission (H2020) (https://eurosea.eu/), 

PI: Gabriel Navarro (ICMAN-CSIC) (CT5) 

DICHOSO: Contribution of Water Masses of Deception Island to biogeochemical inventories of the 

Southern Ocean: current budgets and future trends (PID2021-125783OB-I00) funded by the 

Spanish Ministry of Science and Innovation (https://www.dichoso.csic.es/) PIs: Emma Huertas y 

Antonio Tovar (ICMAN-CSIC)  (CT1, CT2 and CT5) 

 

Cruises and other campaigns: 

POLAR-CHANGE, Antarctica, R/V Hespérides, 16/2-16/3/2023. Chief Scientist: M. Dall’Osto; PIs of 

the project: R. Simó, M. Dall’Osto (ICM-CSIC, Barcelona). 23 participants from ICM-CSIC (Spain), 

Aerodyne (USA), TROPOS and GEOMAR (Germany), Univ. Birmingham and Univ. Manchester 

(UK), KOPRI (Korea), Univ. Helsinki (Finland), Univ. Clermont Auvergne (France), Univ. Liége 

(Blegium), Univ. Cape Town (South Africa). Aerosols, volatiles, and surface ocean 

biogeochemistry. 

ACID-Monthly sampling campaigns since April 2023 following a transect from freshwater stations to 

open water stations in Ría de Vigo (higher anthropogenic impact) y Ría Muros-Noia (lower 

anthropogenic impact. 



PANTOC-1. Antarctic Sampling campaign at coastal Livingston and Deception islands (South 

Sheltlands, Antarctica). February-march 2023. 8 participants from IDAEA-CSIC and IQOG- CSIC. 

”DICHOSO1”: oceanographic cruise throughout the South Shetland Islands (Southern Ocean) to 

measure CO2, CH4 and N2O and related biogeochemical variables in the water column on board 

de RV Hesperides (March 12-March 22, 2024), Chief Scientists: Emma Huertas y Antonio Tovar 

(ICMAN-CSIC)    (CT1, CT2 and CT5) 

GIFT0523 oceanographic cruise throughout the Strait of Gibraltar to measure CO2, CH4 and N2O 

and related biogeochemical variables in the water column on board de RV Angeles Alvariño to 

sustain the marine time series GIFT (May 21- May 25, 2023) CS: Emma Huertas  (CT1 and CT5) 

GIFT1123: oceanographic cruise throughout the Strait of Gibraltar to measure CO2, CH4 and N2O 

and related biogeochemical variables in the water column on board de RV Angeles Alvariño to 

sustain the marine time series GIFT (November 27- Dec 4, 2023) CS: Emma Huertas (ICMAN-

CSIC)  (CT1 and CT5) 

international collaborations: 

Data intercomparisons and networking between the ICMAN (CSIC) group and an international 

consortium of different partners managing fixed ocean time series to provide a pilot (SPOTS) on 

biogeochemical Essential Ocean Variables and complement relevant products for the global interior 

ocean carbon data (GLobal Ocean Data Analysis Project), global surface ocean carbon data 

(Surface Ocean CO2 Atlas; SOCAT), and global interior and surface methane and nitrous oxide 

data (MarinE MethanE and NiTrous Oxide product). N. Lange et al., (2024) Synthesis Product for 

Ocean Time Series (SPOTS) – a ship-based biogeochemical pilot. Earth Syst. Sci. Data, 16, 1901–

1931, https://doi.org/10.5194/essd-16-1901-2024. (CT1 and CT5) 

Collaboration between the ICMAN (CSIC) group, with Alina Blume from the European Space 

Agency and Dimos Traganos from the German Aerospace Center to generate a cloud-native Earth 

Observation approach to map blue carbon in coastal areas. (CT5) 

Collaboration between the ICMAN (CSIC) group and Bruno Delille (University of Liege) to 

coordinate CH4 measurements in the Southern Ocean and provide data in complementary regions. 

(CT1) 

Collaboration between the ICMAN (CSIC) group and the consortium of the REWRITE project (CT1 

and CT5) 

 

International Conferences 

European Geosciences Union General Assembly 2023, Halogens in the Troposphere session. 

Vienna, 27 April 2023. 

 



Annual Meeting of the Mediterranean Geophysical Union. Fernández-Barba et al., (2023) Marine 

Heatwaves in the Western Mediterranean: a 30 years assessment of occurrence and impacts in 

Spanish coastal waters. Istambul (Turkey) Nov. 26-30, 2023 (CT2) 

3. Publications in 2023 (only PUBLISHED articles) and if any, weblinks to models, datasets, 

products, etc.  

A. Saiz-Lopez et al. Natural short-lived halogens exert an indirect cooling effect on climate. 

Nature, 618, 967-973, 2023. 

B. Jones, G., G. Nevitt, R. Simó (2023). Editorial: The role of dimethylsulfide and other sulfur 

substances on the climate and ecology of coral reefs. Frontiers in Marine Science 10: 

1119817. doi: 10.3389/fmars.2023.1119817.  

C. Wohl, C., Q. Li, C. A. Cuevas, R. P. Fernandez, M. Yang, A. Saiz-López, R. Simó (2023). 

Marine biogenic emissions of benzene and toluene and their contribution to secondary 

organic aerosols over the polar oceans. Science Advances 9: eadd90319, doi: 

10.1126/sciadv.add9031.  

D. Wohl, C., Q. Güell-Bujons, Y. M. Castillo, A. Calbet, R. Simó (2023). Volatile organic 

compounds released from Oxyrrhis marina grazing on Isochrysis galbana. Oceans 4: 151-

169, doi: 10.3390/oceans4020011.  

E. Mallet, M.D., R.S. Humphries, S.L. Fiddes, S.P. Alexander, K. Altieri, H. Angot, N. 

Anilkumar, T. Bartels-Rausch, J. Creamean, M. Dall'Osto, A. Dommergue, M. Frey, S. 

Henning, D. Lannuzel, R. Lapere, G.G. Mace, A.S. Mahajan, G.M. McFarquhar, K.M. 

Meiners, B. Miljevic, I. Peeken, A. Protat, J. Schmale, N. Steiner, K. Sellegri, R. Simó, J.L. 

Thomas, M.D. Willis, V.H.L. Winton, M.T. Woodhouse (2023). Untangling the influence of 

Antarctic and Southern Ocean life on clouds. Elementa: Science of the Anthropocene 11 

(1): 00130, doi: 10.1525/elementa.2022.00130. 

F. Manville, G., T.G. Bell, J.P. Mulcahy, R. Simó, M. Galí, A.S. Mahajan, S. Hulswar, P.R. 

Halloran (2023). Global analysis of the controls on seawater dimethylsulfide spatial 

variability. Biogeosciences 20: 1813–1828, doi: 10.5194/bg-20-1813-2023. 

G. Galí, M., E. Devred, G.L. Pérez, D.J. Kieber, R. Simó (2023). Global ocean dimethylsulfide 

photolysis rates quantified with a spectrally and vertically resolved model. Limnology and 

Oceanography Letters 2023, doi: 10.1002/lol2.10342. 

H. Alcaraz-Rocha P., Puig-Fàbregas J., Garrido J.L., Sobrino C. (2023) Ocean acidification 

affects pigment concentration and photoprotection of marine phytoplankton. Limnology and 

Oceanography 68: 831-844 

I. Amaya-Vias et al. (2023) The time series at the Strait of Gibraltar as a baseline for long-

term assessment of vulnerability of calcifiers to ocean acidification. Frontiers in Marine 

Sciences 10:1196938. https://doi.org/10.3389/fmars.2023.1196938 (CT1 and CT5) 

J. Belyaev et al. (2023) The contribution of penguin guano to the Southern Ocean iron pool. 

Nature Communications https://doi.org/10.1038/s41467-023-37132-5 (CT5) 

K. Ruiz-Gutiérrez et al. (2023) Penguin guano trace metals release to Antarctic waters: A 

kinetic modelling. Science of the Total Environment 902 166448. 

https://doi.org/10.1016/j.scitotenv.2023.166448 (CT5) 



L. N. Lange et al. (2024) Synthesis Product for Ocean Time Series (SPOTS) – a ship-based 

biogeochemical pilot. Earth Syst. Sci. Data, 16, 1901–1931, https://doi.org/10.5194/essd-

16-1901-2024 (CT1 and CT5) 

M. Caracci E., Vega-Herrera A., Dachs J., Berrojalbiz N., Buonanno G., Abad E., Llorca M., 

Moreno T., Farré M. Micro(nano)plastics in the atmosphere of the Atlantic Ocean (2023) 

Journal of Hazardous Materials, 450, art. no. 131036. 

N. Iriarte, J., Dachs, J., Casas, G., Martínez, A., Berrojalbiz, N., & Vila-Costa, M. Snow-

Dependent Biogeochemical Cycling of Polycyclic Aromatic Hydrocarbons at Coastal 

Antarctica (2023) Environmental Science and Technology, 57(4), pp.1625–1636 

O. Casas G., Iriarte J., D'Agostino L.A., Roscales J.L., Martinez-Varela A., Vila-Costa M., 

Martin J.W., Jiménez B., Dachs J. Inputs, amplification and sinks of perfluoroalkyl 

substances at coastal Antarctica (2023) Environmental Pollution, 338, art. no. 122608 

 

 

 

 

4. Did you engage any stakeholders/societal partners/external research users in order to co-

produce knowledge in 2023? If yes, who? How did you engage? 

 

 

 

PART 2 - Planned activities for 2024 and 2025 

1. Planned major national and international field studies and collaborative laboratory and 

modelling studies (incl. all information possible, dates, locations, teams, work, etc.).  

Field studies:  

”DICHOSO2”: oceanographic cruise throughout the South Shetland Islands (Southern Ocean) to 

measure CO2, CH4 and N2O and related biogeochemical variables in the water column on board 

de RV Hesperides, leaded by the ICMAN (CSIC) group  (Dates to be decided yet)    (CT1, CT2 and 

CT5) 

GIFT campaigns: oceanographic cruises throughout the Strait of Gibraltar to measure CO2, CH4 

and N2O and related biogeochemical variables in the water column leaded by the ICMAN (CSIC) 

group (Dates to be decided yet)  (CT1 and CT5). 

PANTOC-2 sampling cruise. Western Mediterranean. May-june 2025. 31 days, 21 scientists. Lead 

by Jordi Dachs (IDAEA-CSIC). Atmospheric inputs of anthropogenic organic carbon, and 

interactions with marine microbial communities. 



Collaborative laboratory:  

Collaboration between the ICMAN (CSIC) group and Bruno Delille ś laboratory (University of Liege) 

for the assessment of air-sea GHGs fluxes in the South Shetland Islands (SO) region. 

Collaboration with Smithsonian Environmental Research Center (Smithsonian Institution, MD, 

EEUU). PI Whitman Miller and Patrick J. Neale. (Project: Using natural CO2 sources to assess 

Phytoplankton response to climate change: THE Rhode River estuary as experimental site for 

studying the regulation of phytoplankton metabolism by CO2 (Smithsonian Institution). 

 

2. Events like conferences, workshops, meetings, summer schools, capacity building etc. 

(incl. all information possible).  

Attendance to SOLAS Open Science Conference 2024 by the ICMAN (CSIC) group (Goa, India, 

10-14 November 2024) (CT1 and CT5) 

Organization of the XX Spanish Congress of Remote Science and Global Change leaded by the 

ICMAN (CSIC) group (Cadiz, Spain, 4-7 June 2024) http://eo.csic.es/aet2024 (All CTs) 

3. Funded national and international projects/activities underway.  

GOOSE (Gaps in the Observation of Ocean Sulfur Emission and its modeling). PID2022-

140872NB-I00 (funded by the Spanish MICINN). PIs: R. Simó, M. Galí (ICM-CSIC, Barcelona). 

311.250€. Sep 2023 – Aug 2027. 

 - Integrated Research Infraestructure Services for Climate Change (IRISCC). Horizon 

Europe INFRASERV (2023-2025) 

 - Blue Mission: Marine Research and Climate Change. Ministerio de Ciencia e Innovación-

FECYT (2020-2023) (Fomento de la cultura científica, tecnológica y de la innovación) 

DICHOSO: Contribution of Water Masses of Deception Island to biogeochemical inventories of the 

Southern Ocean: current budgets and future trends (PID2021-125783OB-I00) funded by the 

Spanish Ministry of Science and Innovation (2022-2026) PIs: Emma Huertas y Antonio Tovar 

(ICMAN-CSIC)   (CT1, CT2 and CT5) 

REWRITE: Rewilding European Shorelines and Beyond, funded by the European Commission 

(Horizon Europe) (2023-2026), PI: Gabriel Navarro (ICMAN-CSIC)  (CT1 and CT5). 

ACID- The Rías Baixas (NW Iberian Upwelling System) as experimental sites for studying the 

impact of marine environment acidification on coastal ecosystems (ACID) PI. C. Sobrino. University 

of Vigo (Ref PID2021-127092OB-I00 . 2021-2025).  

PANTOC – Persistent anthropogenic organic carbon in the oceans and Antarctica (PID2021-

127769NB-I00). Funded by Spanish ministry of Science. PIs Jordi Dachs (IDAEA-CSIC) and 

Begoña Jiménez (IQOG-CSIC). 306.000 euros. 2021-2025. 

4. Plans / ideas for future national or international projects, programmes, proposals, etc. 

(please indicate the funding agencies and potential submission dates).  



- Assessment of Green House Gases emission and controlling processes in wetlands of 

Doñana National Park (to be submitted in May 2024 by the ICMAN-CSIC group to the call 

launched by the Spanish Ministry for Ecological Transition and Demographic Challenge) 

- Anthropogenic organic compounds and their interactions with the nutrient and carbon 

cycles (lead by J. Dachs and M. Vila-Costa, IDAEA-CSIC) 

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

GEOTRACES 

 

Comments 

The interactions between the surface ocean and lower atmosphere are key to understand the 

transport, cycle and fate of all pollutants, but SOLAS is only covering a narrow section of this 

anthropogenic pollution. Several scientists from SOLAS-Spain think that these topics should be 

emphasized more within SOLAS, not only by endorsening proposals, but also in the Open Science 

conference, or the SOLAS summer class. 

 


