
 

 

 

 

Report for the year 2024 and future activities 

 

SOLAS Brazil 

compiled by: Raquel Renó de Oliveira 

 

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. ? 
Dear,  

I have been discussing with Prof. Luiz Cotovicz Jr. from Universidade Federal do Paraná (UFPR), 

to him became a National Rep. He didn’t deny or accept yet, but he would be a great ally to 

promote more SOLAS in Brazil and to engage in the South America Regional Network. I will let you 

know his final decision.  

I also would like to invite someone from the atmospheric field to be part as National Rep. So, 

please, let me know if someone has collaborations with a researcher in themes 3, 4, 5, from Brasil. 

Thank you,  

Best regards 

 

 



 

 

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

1. Scientific highlight 

 
Methane oxidation minimizes emissions and offsets to carbon burial in mangroves 
 
Maximizing carbon sequestration in mangroves is part of the global effort to combat the climate crisis. 

However, methane (CH4) emissions can partially offset carbon sequestration in mangroves. Previous 

estimates have suggested that CH4 emissions offset organic carbon burial by 20% in mangroves with 

substantial freshwater inputs and/or in highly impacted mangroves. The study resolves the magnitude 

and drivers of the mangrove CH4 offset using multiple isotopic tracers in 6 seawater-dominated pristine 

mangroves along a latitudinal variation in Australia, and used data from literature to understand the 

contribution of CH4 emission as an offset to carbon sequestration.  

CH4 emission offsets were smaller in high-salinity (~7%) than in freshwater-influenced (~27%) 

mangroves. Carbon sequestration was disproportionally high compared with CH4 emissions in 

understudied tropical areas. Low CH4 emissions were explained by minor freshwater inputs minimizing 

CH4 production in saline, high-sulfate conditions and intense CH4 oxidation in porewaters and surface 

waters. CH4 oxidation in mangrove surface waters reduced potential aquatic CH4 emissions by 10–

33%. Overall, carbon sequestration through mangrove preservation and restoration is less affected by 

CH4 emissions than previously thought. Furthermore, pristine seawater-dominated mangroves can be 

a sink for N2O. CH4 and N2O are powerful greenhouse gases, so the conservation and restoration of 

mangroves should aim to not only enhance carbon burial but also prevent greenhouse gas emissions 

to the atmosphere. 

Preserving and restoring blue carbon ecosystems can partially contribute to the global efforts to 

sequester CO2 from the atmosphere and prevent additional emissions.  

The lower CH4 emissions revealed in this study enhance the perceived climate benefits of mangrove 

ecosystem restoration. We highlight, however, that potential blue carbon ecosystem restoration could 

draw down an additional 841 (621–1,064) TgCO2e per year by 2030 amounting to ~3% of the actual 

global anthropogenic emissions. A crucial reduction in anthropogenic greenhouse gas emissions 

remains as the top priority to minimize climate change. 



 

Figure: Large CH4 oxidation in mangroves revealed by δ13C-CH4. a, Comparison between mean δ13C-
CH4 signatures observed in mangrove porewater and those calculated from expected conservative 
mixing in mangrove creek waters. The line represents a ratio of 1:1. b, The relationship between mean 
δ13C-CH4 signatures in porewater and mean rates of sediment organic carbon burial. The trend line is 
a linear regression (P < 0.05). c, The relationship between mean porewater exchange and mean δ13C-
CH4 porewater signatures. The trend line is a linear regression (P < 0.005) The key in b also applies to 
a and c. d, The fraction of CH4 oxidation in the tidal creeks versus CH4 concentrations. The results 
represent the mean ± s.d. of the two isotope fractionation models. The curve represents a two-phase 
association nonlinear regression that was fitted, incorporating all available data points (R2 = 0.87; n = 
199). All error bars represent mean ± s.d. The size of some data points exceeds the s.d. bars. 
 
 
 
Citation: Cotovicz, L.C., Abril, G., Sanders, C.J.et al. Methane oxidation minimizes emissions and 
offsets to carbon burial in mangroves. Nat. Clim. Chang. 14, 275–281 (2024). 
https://doi.org/10.1038/s41558-024-01927-1 
 

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). 

Events: 

XV Simpósio Internacional del Carbono en México, October 16-18, 2024, online. 

Pan-American Meteorological Conference, August 19-23, 2024, Sao Paulo – Brasil. 

1st Workshop on Oceanography and Polar Climate, May 14-17, 2024, Salvador – Brasil. 

1st Seminar on Ocean-Atmosphere Interaction and Climate Change, 2024, Recife – Brasil. 

Seminar “Ocean and Climate Change”, May 21-22, 2024, Rio de Janeiro - Brasil 

20° Latino-American Congress of Marine Science + 8° Brazilian Congress of Oceanography, August 

13-16, 2024, Itajaí - Brasil 

 

https://doi.org/10.1038/s41558-024-01927-1


ASLO 2024 Meeting, June 2-7, 2024, Madison - USA  

3rd CDRmare General Assembly, March 12-15, 2024, Hannover – Germany. 

Oceans 20 Summit (G20 Social), November 14-16, 2024, Rio de Janeiro - Brasil 

SOLAS Science and Society Workshop, November 8-9, 2024, Goa – India.  

SOLAS Early Career Day/ SOLAS Open Science Conference, November 10-14, 2024, Goa – India.  

11th International Carbon Dioxide Conference, July 29 – August 2, 2024, Manaus – Brasil.  

22nd WMO/IAEA Meeting on Carbon Dioxide, Other Greenhouse Gases and Related Tracers 

Measurement Techniques (GGMT-2024), August 5-8, 2024, Sao Jose dos Campos – Brasil.  

Agenda 2030 at UERJ, November 24-26, online.  

 

National collaborations: 

Prof. Dr. Letcia Cotrim da Cunha (UERJ, Brasil) 

Dr. Rodrigo Kerr (Federal University of Rio Grande, Brasil). PRO-SAMBA Project: Oceanographic 

Processes in Southern Ocean Climate Hotspots: New Synergies and Advances in Knowledge and 

Physical and Biogeochemical Monitoring around the Antarctic Peninsula”. Brazilian 

CNPq/MCTI/FNDCT funding. 

Dr. Ana Carolina Cabral (Federal University of Parana, Brasil). "Mangrove plants as an environmental 

filter for polycyclic aromatic hydrocarbons (PAHs) distributed in sediment, water and atmosphere: in 

situ assessment and environmental diagnosis strategies". Araucária Foundation funding. And, 

"Essential Indicator Variables for Monitoring the Biodiversity of the Estuarine Benthos in the 

Superagui National Park (VIBE-Superagui)". FUNBIO, funding. 

Dr. Luciana Vidal (Northern Fluminense State University, Brasil). “Dynamics of dissolved organic 

matter along the Paraíba do Sul River basin and river-ocean interface: effects of anthropogenic 

impacts and climate change”. National Council for Scientific and Technological Development (CNPq) 

funding. 

Dr. Mauricio Noernberg (Federal University of Parana, Brasil). NANO Global Study on Deoxygenation, 

Ocean Acidification and Productivity (NANO-DOAP) project. NF-POGO Alumni Network for the Ocean 

(NANO), supported by POGO through a grant from the Nippon Foundation 

Dr. Humberto Marotta (Fluminense Federal University, Brasil) 

Dr. Vinicius Peruzzi (Federal University of Rio de Janeiro, Brasil). 

Dr. Valdir Innocentini (National Insitute of Space Researches, Brasil). Projeto: A climatological study 

of the spume droplets effect on atmosphere-ocean CO2 gas exchange 

 

International collaborations: 

Dr. Isaac Rodrigues dos Santos (Gotemburg University, Sweden). Project “Resolving the missing 

carbon sink in blue carbon ecosystems: Oceanic outwelling”. Vetenskapsrådet (VR) fundings. 

Dr. Gwenaël Abril (Research Director of CNRS, France). Project TROPECOS, Agence Nationale de 

la Recherche (ANR) fundings. 

Prof. Dr. Gregor Rehder (Leibniz Institure for Baltic Sea and Coastal Research Warnemüende, 

Germany). Projects CARBOSTORE e RETAKE. BMBF fundings. 

Dr. Ernesto Caetano (National University of Mexico, Mexico). Projec: “A climatological study of the 

spume droplets effect on atmosphere-ocean CO2 gas exchange” 

Dr. Nathalie Lefevre (LOCEAN-IRD, France)  



Dr. Andrea Taschetto (University of New South Wales, Australia). 

Dr. Denis Pierott (NOAA, US) – Pier2Peer GOA-ON scientific mentorship program. 

Dr. Katarzyna Kowalczyk (Potsdam Institute for Climate Impact Research, Germany). 

Dr. Sian Henley (Edinburgo University, UK). 

Dr. Catherine Goyet (University of Perpignan, France). 

Dr. Franck Touratier (University of Perpignan, France). 

 

Field Campaigns:  

PROVOCCAR, Feb/Mar 2024 – Southern Ocean 

ICCE2, Nov24/Jan25 - circum-navegation Antarctic 

CARBON-FLUX & MICROBIO-ELP – Lagoa dos Patos, Brasil 

CO2 sequestration in mangroves of the Paranaguá Estuarine Complex, Nov/2024, Paraná, Brasil 

 

 

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

Oliveira, O. A. de, et al. (2024). Insights into the water microbiome dynamics of a large tropical estuary 

transition. Science of the Total Environment, 957, 177411. 

https://doi.org/10.1016/j.scitotenv.2024.177411 

Cordeiro, L. G. M., et al. (2024). Fatty acids and stable isotopes distribution in the mangrove estuarine 

complex of the Amazon River: Implications for organic matter sources. Estuarine, Coastal and Shelf 

Science, 308, 108934. https://doi.org/10.1016/j.ecss.2024.108934 

Rodrigues, J. V., et al. (2024). Historical land use changes lead to massive loss of soil carbon stocks 

in a recovering, semiarid mangrove. Marine Pollution Bulletin, 208, 116980. 

https://doi.org/10.1016/j.marpolbul.2024.116980 

Soares, M. O., et al. (2024). Climate change and local impacts threaten Brazilian coral reefs. In 

Brazilian Coral Reefs (pp. 249–279). Springer. https://doi.org/10.1007/978-3-031-59152-5_10 

Cotovicz, L. C., et al. (2024). Increase in marginal sea alkalinity may impact air–sea carbon dioxide 

exchange: A case study from the Baltic Sea. Limnology and Oceanography, 69(8), 2332–2345. 

https://doi.org/10.1002/lno.12672 

Cotovicz, L. C., et al. (2024). Efficient oxidation attenuates porewater-derived methane fluxes in 

tropical mangrove creeks. Limnology and Oceanography, 69(7), 2110–2125. 

https://doi.org/10.1002/lno.12639 

https://doi.org/10.1016/j.scitotenv.2024.177411%EE%88%86
https://doi.org/10.1016/j.ecss.2024.108934%EE%88%86
https://doi.org/10.1016/j.marpolbul.2024.116980%EE%88%86
https://doi.org/10.1007/978-3-031-59152-5_10%EE%88%86
https://doi.org/10.1002/lno.12672%EE%88%86
https://doi.org/10.1002/lno.12639%EE%88%86


Cabral, M. C., et al. (2024). Large porewater-derived carbon outwelling across mangrove seascapes 

revealed by radium isotopes. Journal of Geophysical Research: Oceans, 129(3), e2024JC021319. 

https://doi.org/10.1029/2024JC021319 

Cotovicz, L. C., et al. (2024). Tidally driven porewater exchange and diel cycles control CO₂ fluxes in 

mangroves on local and global scales. Geochimica et Cosmochimica Acta, 374, 121–138. 

https://doi.org/10.1016/j.gca.2024.04.020 

Rosentreter, J. A., et al. (2024). Methane oxidation minimizes emissions and offsets to carbon burial 

in mangroves. Nature Climate Change, 14(3), 1–7. https://doi.org/10.1038/s41558-024-01927-1 

Cauwet, G., et al. (2024). A global database of dissolved organic matter (DOM) concentration 

measurements in coastal waters (CoastDOM v1). Earth System Science Data, 16(3), 1107–1125. 

https://doi.org/10.5194/essd-16-1107-2024 

Cotovicz, L. C., et al. (2024). Seasonal and spatial variability of CO₂ emissions in a large tropical 

mangrove-dominated delta. Limnology and Oceanography, 69(5), 1789–1803. 

https://doi.org/10.1002/lno.12471 

Bernier, N. B., et al. (2024). Storm surges and extreme sea levels: Review, establishment of model 

intercomparison and coordination of surge climate projection efforts (SurgeMIP). Weather and Climate 

Extremes, 45, 100689. https://doi.org/10.1016/j.wace.2024.100689 

da Fonseca Fernandes, R. B., et al. (2025). Eutrophication triggers diel and seasonal shifts of carbon 

dioxide and oxygen in tropical urban coastal waters. Limnology and Oceanography Letters. 

https://doi.org/10.1594/PANGAEA.971970 

Assis, C. A. M., et al. (2024). Reconstruction of the marine carbonate system at the Western Tropical 

Atlantic: Trends and variabilities from 20 years of the PIRATA program. Frontiers in Marine Science, 

11, 1286960. https://doi.org/10.3389/fmars.2024.1286960 

Muniz, J. S. E., et al. (2023). Towards an integrated pelagic and benthic analysis of long-term coastal 

eutrophication: Guanabara Bay, Brazil. Environmental Advances, 15, 100476. 

https://doi.org/10.1016/j.envadv.2023.100476 

Tecchio, R., & Laviola da Silva, M. B. (2024). Mean sea level, tidal components and surges in 

Guanabara Bay (Rio de Janeiro) from 1990 to 2021. International Journal of Climatology, 44(10), 4629–

4645. https://doi.org/10.1002/joc.8600 

Cotovicz, L. C., et al. (2024). Carbon dioxide fluxes in a tropical mangrove estuary: The role of tidal 

and seasonal variability. Regional Studies in Marine Science, 68, 103846. 

https://doi.org/10.1016/j.rsma.2024.103846 

https://doi.org/10.1029/2024JC021319%EE%88%86
https://doi.org/10.1016/j.gca.2024.04.020%EE%88%86
https://doi.org/10.1038/s41558-024-01927-1%EE%88%86
https://doi.org/10.5194/essd-16-1107-2024%EE%88%86
https://doi.org/10.1002/lno.12471%EE%88%86
https://doi.org/10.1016/j.wace.2024.100689%EE%88%86
https://doi.org/10.1594/PANGAEA.971970%EE%88%86
https://doi.org/10.3389/fmars.2024.1286960%EE%88%86
https://doi.org/10.1016/j.envadv.2023.100476%EE%88%86
https://doi.org/10.1002/joc.8600%EE%88%86
https://doi.org/10.1016/j.rsma.2024.103846%EE%88%86


Kerr, R., et al. (2024). Sea-air CO₂ exchanges, pCO₂ drivers and phytoplankton communities in the 

southwestern South Atlantic Ocean during spring. Marine Chemistry, 267, 104472. 

https://doi.org/10.1016/j.marchem.2024.104472 

Kerr, R., et al. (2025). Physical-biological processes regulating summer sea-air CO₂ exchanges along 

the Drake Passage and northern Antarctic Peninsula. Marine Chemistry, 270, 104497. 

https://doi.org/10.1016/j.marchem.2025.104497 

Silva, D. V. da, et al. (2025). Influence of sea stratification and troposphere stability over the coastal 

squall lines of eastern Amazon. Climate Dynamics, 63, Article 8. https://doi.org/10.1007/s00382-024-

07499-2 

Ramos da Silva, R., et al. (2024). Hydrometeorological monitoring of Lagoa da Conceição. Revista 

Contemporânea, 4(12), Article 157. https://doi.org/10.56083/RCV4N12-157 

 
4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 2024? If yes, who? How did you engage? 

 

 

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.).  

Jan/Feb 2025 (executed) and Jan/Feb 2026 - PRO-SAMBA/IMPACTANT cruises in the Southern 

Ocean 

Field trips with the objective of quantifying total carbon stocks in mangroves on the coast of 

Paraná, as well as carrying out real-time measurements of gases dissolved in seawater (CO₂, CH₄ 

and N₂O) in coastal ecosystems of the region, with emphasis on the Paranaguá Estuarine 

Complex, Guaratuba Bay and the waters of the adjacent continental shelf. 

Field trip, CiguaNoronha project (UNIRIO), collaboration; 

Field trip, RETAKE project 

 

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

SOLAS Summer School 2026,Tamanadré, Brasil 

Worshop ReNOMO (National Observation and Modeling Network), April 8-9, online. 

 

3. Funded national and international projects/activities underway.  

https://doi.org/10.1016/j.marchem.2024.104472%EE%88%86
https://doi.org/10.1016/j.marchem.2025.104497%EE%88%86
https://doi.org/10.1007/s00382-024-07499-2%EE%88%86
https://doi.org/10.1007/s00382-024-07499-2%EE%88%86
https://doi.org/10.56083/RCV4N12-157%EE%88%86


 

2025 – 2027: "O mar é delas" Project, CNPq 

2023 – now: Coupled ocean-atmosphere modeling system for monitoring and forecasting climate 

extremes in the coastal zone of eastern Northeastern Brazil, CNPq. 

2023 – now: Climate analysis and coupled ocean-atmosphere modeling of extreme events in 

response to warming in the Brazil-Malvinas Confluence Region, CNPq. 

A climatological study of the spume droplets effect on atmosphere-ocean CO2 gas exchange, 

CNPq. 

Blue carbon in coastal mangroves of Paraná: total stocks, sedimentation and greenhouse gas 

fluxes, Araucária Foundation and Federal University of Parana. 

PRO-SAMBA - CNPq 

PROBIOMA II - CNPq 

MICROBIO-ELP - CNPq 

MARES - CNPq 

 

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. 
GOA-ON 
ICONEC – GOA-ON 
 

 

Comments 
Only 10 people reply with information. 

Form it: 6 Professors/PIs, 3 postdocs, 1 PhD. 

5 can be consider as ECS. 

4 has research in the Core Theme 1 - Greenhouse gases and the oceans 

5 has research in the Core Theme 2 - Air-sea interface and fluxes of mass and energy 

1 in Cross-Cutting Theme 2 - Environmental impacts and geoengineering 

 


