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Report for the year 2023 and future activities

SOLAS Brasil
compiled by: Raquel René de Oliveira

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. ?

This is only the second report | have produced as a national representative, so |
may need to be patient, but | have the impression that the reports are biased towards
to greenhouse gases, mass and heat fluxes between the ocean and the atmosphere
themes. Therefore, it may be interesting to discuss the need to have another
national representative in Brazil to ensure a more representative vision for topics
involving aerosols, atmospheric deposition or atmospheric chemistry.




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

1. Scientific highlight

Describe one scientific highlight with a title, text (max. 300 words), a figure with legend and full
references. Please focus on a result that would not have happened without SOLAS, and we are most
interested in results of international collaborations. (If you wish to include more than one highlight, feel
free to do so).

Multiple controls on carbon dioxide sequestration in the Beagle channel
(Southern Patagonia) in early fall

Subpolar coastal waters are key hotspots in the global carbon cycle. However, the
small-scale distribution of partial pressure of carbon dioxide (pCO2) in these
environments and the physical and biological controls underlying this variability are
still poorly understood. Here, we examine simultaneous high-resolution spatial
measurements of wind speed and pCO2, temperature, salinity, and in-vivo chlorophyll-
a fluorescence (chl-a fluo, a proxy of phytoplankton biomass) in surface waters that
were obtained during an oceanographic survey in the Argentinian Beagle Channel
(subantarctic Atlantic Patagonian) in early fall 2017. The 240 km study transect
(centered at 55°S — 67°W) was divided into two zones: (Al) The Beagle Channel
innermost portion, semi-enclosed and subject to strong continental influence and (A2)
its eastern outlet towards the open Southwest Atlantic. Discrete seawater samples
were also collected for apparent oxygen utilization (AOU), nutrients and pH
measurements. High-resolution spatial measurements revealed the persistence of
pCO2 below atmospheric equilibrium, increasing in median (interquartile range 25—
75%) from 314 patm in the inner Beagle Channel (A1) to 348 patm towards the
adjacent open sea (A2). A decrease in atmospheric CO2 sequestration was associated
with an increase in water temperature from 9.5 °C to 10.7 °C, salinity from 30.8 to 32.5,
and chl-a fluo from 2.24 to 2.91 mg m~ 2 along the coastal-offshore gradient. Low AOU
and nutrient levels were found in regions inside the channel. Indeed, the relationships
between CO:2 and temperature or salinity were significantly different from those
expected from the theoretical solubility effect, indicating a dominance of metabolic
over physicochemical controls on this gas. Moreover, physical factors such as vertical
stratification contributed to the variable surface pCO:2 values. These findings reveal
the existence of short-scale spatial variability of CO2 in the Beagle Channel, improving
our understanding of the multiple controls on atmospheric carbon sequestration in
extensive subpolar continental shelves.
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Figure: Spatial distribution of (A) temperature (°C), (B) salinity, (C) chl-a fluo (mg m~3),
and (D) pCOz2 (patm) in surface waters from the inner part of the Beagle Channel to
the adjacent coastal sea, in fall 2017. The Al and A2 zones are delimited by the
meridian along 66°50" W. Images were created in Ocean Data View software
(Schlitzer, 2021).

Citation: Caetano, L., Guallar, C., Martin, J., Vidal, M., da Cunha, L. C., Vieira, R., ...
& Marotta, H. (2023). Multiple controls on carbon dioxide sequestration in the Beagle
channel (Southern Patagonia) in early fall. Journal of Marine Systems, 239, 103858.
https://doi.org/10.1016/].jmarsys.2023.103858

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 underway:

- C-SCOPE 2.0 - Towards Marine Carbon Observations 2.0: Socializing,
COnnecting, Perfecting and Expanding

- Impacts of extratropical cyclones on wind and precipitation extremes in
southeastern South America: current climate and future projections using
regional climate models (CORDEX) and high-resolution global climate models
(HighResMIP) - CNPg/FAPESP.

- A climatological study of the effect of foam droplets on CO2 gas exchange in
ocean-atmosphere interface". Universidade Federal do Espirito Santo. Funding
CNPq Process no. 402967/2023-2.

- ATMOS 2.0: The study of the Antarctic Climate, the Southern Ocean and their
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relations with the Brazilian and South American environment.
ReNOMO - National Ocean Observation and Monitoring Network.

SOAC-MULTIESCALE: Multiscale study of the coupled ocean-atmosphere-
cryosphere system.

COAWSTMaranhédo - Development of a coupled ocean-atmosphere-wave
modeling system to analyze the impacts of climate change and areas
vulnerable to flooding and sea storms in the Itaqui Port Complex — in
partnership with Empresa Maranhense de Administracao Portuaria — Emap.

Cryosphere-atmosphere interaction between Antarctic sea ice and the South
Atlantic Subtropical High.

CALMAR - Climate change in the Amazonia Azul: impacts of MARINE HEAT
waves and acidification.

PRO-SAMBA - Oceanographic Processes and Mesoscale Structures in Climate
Hotspots: Synergies and Advances in Physical and Biogeochemical Monitoring
around the Antarctic Peninsula.

Rio de Janeiro Sea Sentinel: independent monitoring of ocean-atmosphere
CO2 fluxes in the southeast of the Brazilian Amazonia Azul — SENTINELA.

PROVOCCAR - Ocean ventilation processes and the carbon cycle in the north
of the Antarctic peninsula.

PIRATA - Prediction and Moored Array in the Tropical Atlantic.
SiMCosta - Brazilian Coastal Monitoring System.

Field campaigns:

OPERANTAR XLII - 2023/2024, Antartica.

C-SCOPE - Santos port, Sdo Paulo.

SiMCosta - Tide gauge in Sao José de Ribamar, Maranhao.
PROTRINDADE — Cadeia Vitéria-Trindade, Trindade Island.

International Collaboration with:

Kevin Hodges (University of Reading).

Ted Shepherd (University of Reading).

Arne Kortzinger (GEOMAR)

Tobias Steinhoff (GEOMAR)

Denis Pierrot (NOAA)

Ernesto Caetano Neto (Universidade Nacional Autbnoma do México)

Collaboartion with companies:

- Empresa Maranhense de Administracao Portuaria — EMAP.
- Alianga, an Maersk company.




Scientific events:

EPGMET - Meeting of postgraduate students in meteorology at INPE.

OMARSAT - Symposium on waves, tides, ocean engineering and satellite
oceanography.

11th Workshop on the Theory and Use of Regional Climate Models
International Conference on Regional Climate (ICRC-CORDEX 2023).

Sensitivity of an unusual cyclone in southeast South America to convective
parameterization schemes in the new ICTP RCM (RegCM5).

SOLAS Summer School 2023.

Workshops on surface ocean pCOZ2 observations, synthesis and data products.
[l Simpédsio do Programa de P6s-Graduagao em Oceanografia da UERJ.

lIl Early Career Symposium on Marine Biogeochemical Modelling.

Media:

Carbon Team News, www.carbonteam.furg.br
@inpe_oceanography
https://blog.ufes.br/iurygoncalves/author/iury-goncalves/

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

Albuquerque, C., Kerr, R., Monteiro, T., de Oliveira Carvalho, A. D. C., da Costa
Machado, E., & Mendes, C. R. B. (2023). Seasonal variability in water—air CO2
exchanges and carbon origin in a subtropical estuary. Estuarine, Coastal and
Shelf Science, 292, 108457.

https://doi.org/10.1016/j.ecss.2023.108457

Souza, R. B., da Cunha, L. C., Hernandez, F., & Rodrigues, R. R. (2023). The
role of the South Atlantic on the interbasin and pole-to-pole
connections. Frontiers in Marine Science, 10, 1137809.

https://doi.org/10.3389/fmars.2023.1137809

Affe, H. M. D. J., Rocha, D. S. B., Piedras, F. R., Moser, G. A. O., Araujo Filho,
M. C. D., & Cunha, L. C. D. (2023). Sea-air CO 2 fluxes along the Brazilian
continental margin. Ocean and Coastal Research, 71, e23017.

https://doi.org/10.1590/2675-2824071.22051hmdja

Caetano, L., Guallar, C., Martin, J., Vidal, M., da Cunha, L. C., Vieira, R., ... &
Marotta, H. (2023). Multiple controls on carbon dioxide sequestration in the

Beagle channel (Southern Patagonia) in early fall. Journal of Marine
Systems, 239, 103858.

https://doi.org/10.1016/j.jmarsys.2023.103858

Vasconcellos, F. C., de Souza, J. N., Dereczynski, C. P., Luiz-Silva, W., da Silva,
F. P., & Parise, C. K. (2023). Warming trends of southwestern Atlantic SST and
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the summer's warmest SST's impact on South American climate. International
Journal of Climatology, 43(12), 5604-5619.

https://doi.org/10.1002/joc.8163

Carpenedo, C. B., Viana, D. R., Parise, C. K., Aquino, F. E., & Braga, R. B.
(2023). Atmospheric circulation patterns associated with surface air
temperature variability trends between the Antarctic Peninsula and South
America. Anais da Academia Brasileira de Ciéncias, 95, €20220591.

https://doi.org/10.1590/0001-3765202320220591

Soares, L. A. M., Parise, C. K., Machado, A. M. B., Carpenedo, C. B., Furtado,
T. M. S., Barreto, H. N., ... & Sousa, H. L. S. (2023). Influences of strong and
moderate ENSO events on the Maranhdo precipitation from the western
equatorial Atlantic SST anomalies. Ocean and Coastal Research, 71, e23043.

https://doi.org/10.1590/2675-2824072.22057lams

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?

- Empresa Maranhense de Administracao Portuaria — EMAP.
- Alianga, an Maersk company.

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.).

OPERANTAR XLII - 2023/2024, Antartica.

OPERANTAR XLII - 2024/2025, Antartica.

C-SCOPE - Santos port, Sdo Paulo.

SiMCosta - Tide gauge in Sao José de Ribamar, Maranhao.

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

- 22nd WMO/IAEA Meeting on Carbon Dioxide, Other Greenhouse Gases,
and Related Tracers Measurement Techniques (GGMT-2024).

- Western Boudary Currents Workshop, 2024.

- 11th International Carbon Dioxide Conference.

- SOLAS Open Science Conference 2024.

- 1° Workshop on Oceanography and Polar Climate, 2024.
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3. Funded national and international projects/activities underway.

- CALMAR - Climate change in the Amazonia Azul: impacts of marine heat
waves and acidification.

- C-SCOPE 2.0 - Towards Marine Carbon Observations 2.0: Socializing,
COnnecting, Perfecting and Expanding

- PROVOCCAR - Ocean ventilation processes and the carbon cycle in the
north of the Antarctic peninsula.

- PIRATA - Prediction and Moored Array in the Tropical Atlantic.

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.

Comments




