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Report for the year 2017 and future activities

SOLAS Brazil
compiled by: L. Cotrim da Cunha (Brazil SOLAS representative,
UERJ/BrOA), L. C. Cotovicz Jr. (UFF), H. C. Soares (INPE)

This report has two parts:

- Part 1: reporting of activities in the period of January 2017 — Jan-Feb 2018
- Part 2: reporting on planned activities for 2018/2019 and 2020.

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 Themes or Cross-Cutting Themes.

1 Greenhouse gases and the oceans;

2 Air-sea interfaces and fluxes of mass and energy;

3 Atmospheric deposition and ocean biogeochemistry;

4 Interconnections between aerosols, clouds, and marine ecosystems;

5 Ocean biogeochemical control on atmospheric chemistry;

Integrated studies;

Environmental impacts of geoengineering;

Science and society.

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

PART 1 - Activities from January 2017 to Jan/Feb 2018

1. Scientific highlight

A) Air-sea CO2 fluxes for the Brazilian north-east continental shelf in a climatic transition region
In this study, fCO2 underway measurements were made in the Brazilian Equatorial Northeastern
coastal zone from about 5°S to 0°S, as an effort to contribute to better understand the fCO2
variability in this region. Leading institution: UFC, in cooperation with IRD (France).
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Figure 1 - a) fCO2sw spatial distribution during the first campaign, October 2012. b) fCO2sw
distribution during the September 2014 campaign.

FULL REFERENCE: Carvalho, A. C. O., Marins, R. V, Dias, F. J. S., Rezende, C. E., Lefévre, N.,
Cavalcante, M. S. and Eschrique, S. A.: Air-sea CO2 fluxes for the Brazilian northeast continental
shelf in a climatic transition region, J. Mar. Syst., 173, 70-80,
doi:https://doi.org/10.1016/j.jmarsys.2017.04.009, 2017.

B) Variability of CO2 fugacity at the western edge of the tropical Atlantic Ocean from the 8°N
to 38°W PIRATA buoy

The objective of this study was to quantify the fCO2 variability in the northwestern tropical Atlantic
region using data recorded at 8°N-38°W from 2008 to 2011. The high-frequency fCO2 variability
was associated to diurnal cycle of solar radiation and heavy rainfall. This study was lead by UFPE,
in cooperation with IRD (France) and the PIRATA project team (Brazil, France, USA).
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Figure 2 - High-frequency variation of precipitation (heavy rain event) and its influence on SSS and

fCO5 on August 13-14, 2008, at the 8°N-38°W PIRATA buoy.
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FULL REFERENCE: Bruto, L., Araujo, M., Noriega, C., Veleda, D. and Lefévre, N.: Variability of CO
2 fugacity at the western edge of the tropical Atlantic Ocean from the 8°N to 38°W PIRATA buoy,
Dyn. Atmos. Ocean., 78, 1-13, doi:10.1016/j.dynatmoce.2017.01.003, 2017.

C) A Synoptic Assessment of the Amazon River-Ocean Continuum during Boreal Autumn:
From Physics to Plankton Communities and Carbon Flux

The main objective of this work is to improve our understanding of the processes and organisms
responsible for carbon and nutrient cycling along a large-scale tropical river-ocean continuum
(Amazon River to offshore). The CO2 fugacity (fCO2sw) confirms that the Amazon River plume is a
sink of atmospheric CO2 in areas with salinities <35 psu, whereas, in regions with salinities >35 and
higher-intensity winds, the CO2 flux is reversed. This study was lead by UFPE in cooperation with
IRD (France) and University of Abomey-Calavi, Benin.

FULL REFERENCE: Araujo, M., Noriega, C., Hounsou-gbo, G. A., Veleda, D., Araujo, J., Bruto, L.,
Feitosa, F., Flores-Montes, M., Lefevre, N., Melo, P., Otsuka, A., Travassos, K., Schwamborn, R.
and Neumann-Leitédo, S.: A Synoptic Assessment of the Amazon River-Ocean Continuum during
Boreal Autumn: From Physics to Plankton Communities and Carbon Flux, Front. Microbiol., 8,
1358, doi:10.3389/fmicb.2017.01358, 2017.

D) Phytoplankton x carbon biogeochemistry, including sea-air CO2 fluxes in an eutrophic
tropical bay

Temporal and spatial survey of organic carbon and CO2 within Guanabara Bay (SE Brazil). The
authors found that POC and DOC concentrations varied positively with total pigments, and
negatively with DIC. Strong linear correlations between these parameters indicate that the
production of organic carbon translates to an equivalent uptake in DIC, with 85% of the POC and
about 50% of the DOC being of phytoplanktonic origin.

FULL REFERENCE: Cotovicz Jr. LC, Knoppers BA, Brandini N, Poirier D, Costa Santos S, Abril G
(2018). Predominance of phytoplankton-derived dissolved and particulate organic carbon in a
tropical highly eutrophic coastal embayment (Guanabara Bay, Rio de Janeiro, Brazil).
Biogeochemistry. v. 137, p. 1-14. doi: 10.1007/s10533-017-0405-y

2. Activities/main accomplishments in 2017 (projects, field campaigns, events, model and
data intercomparisons, capacity building, international collaborations, contributions to int.




assessments such as IPCC, interactions with policy makers or socio-economics circles,
social sciences, and media).

Field Campaigns:

A) NAUTILUS - In Feb. 2017 and Feb. 2018 took place the two final cruises of the project “New
autonomous technologies investigation and monitoring of AABW transformations in the Weddell
Sea and Antarctic Peninsula: a contribution to the study of those implications in ocean circulation
and climate” (Portuguese acronym NAUTILUS). In this context, samples for carbonate system and
surface underway measurements pCO2 were performed in 2017 and 2018 in the North Antarctic
Peninsula. (FURG)

B) The ongoing project “Long term ecological research” Estuario da Lagoa dos Patos aims to
understand natural phenomena influence and human impacts on biota and ecological processes in
the Patos Lagoon Estuary, south Brazil. This project is being developed since 1998, and in 2015
monthly samples for the carbonate system are being taken in this ecosystem. (FURG)

C) The ongoing project “Long term ecological research” Baia de Guanabara has a detached
group to study the metabolism of the inner portion of Guanabara Bay, SE Brazil. Sampling
campaigns (25 hours, monthly basis) have started in November 2017, and are foreseen to last for a
whole year at least. Parameters: Greenhouse gases (CO2 and CH4, in continuous (former) and
discrete (latter) samplings), physical-chemical parameters, carbonate system parameters, nutrients,
organic carbon, organic contaminants in suspended matter, phytoplankton. (UFRJ, UFF and UERJ)

D) PIRATA-BR XVII / GEOTRACES cruise (Nov/17 to Jan/18)

During the servicing of the PIRATA buoys, 65 oceanographic stations were occupied along 22S to
15N in the tropical western Atlantic Ocean. In addition to the essential ocean variables, trace
elements and C and O stable isotopes samples in the framework of GEOTRACES were collected
for analysis. Additional measurements included underway surface ocean pCO2, eddy-covariance
measurements of fluxes of heat, momentum, and CO2, as well as aerosol sampling (Figure 3).
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Figure 3 — Sampling stations of the PIRATA/GEOTRACES 2017/18 cruise, on board RV Vital de
Oliveira (Brazilian Navy).

E) Paraiba do Sul River Estuary (tropical, mesotrophic, SE Brazil): surveys in February/2017 and
October/2017. Sampling in estuarine and shelf waters. Continuous underway pCO2
measurements, TA, DIC, 813C-DIC, nutrients, pigments, DOC, and POC. Investigation of spatial
and temporal variability.

F) Araruama Lagoon (tropical, hypersaline, SE Brazil): surveys in June/2017 and Jan/2018.
Sampling in lagoon and shelf waters. Continuous underway pCO2 measurements, TA, DIC, 13C-
DIC, nutrients, pigments, DOC, POC, 813C-POC, CDOM. Investigation of spatial and temporal
variations (including diel scale).

3. Top 5 publications in 2017 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.

1 - Orselli, I. B. M., Kerr, R., Ito, R. G., Tavano, V. M., Mendes, C. R. B. and Garcia, C. A. E.: How fast
is the Patagonian shelf-break acidifying?, J. Mar. Syst., 178, 1-14,
doi:10.1016/j.jmarsys.2017.10.007, 2018.




2 - Ibdnhez, J. S. P., Flores, M. and Lefevre, N.: Collapse of the tropical and subtropical North
Atlantic CO2 sink in boreal spring of 2010, Sci. Rep., 7, 41694, doi:10.1038/srep41694, 2017.

3 - Guenther, M., Araujo, M., Noriega, C., Flores-Montes, M., Gonzalez-Rodriguez, E. and
Neumann-Leitdo, S.: Plankton carbon metabolism and air-water CO 2 fluxes at a hypereutrophic
tropical estuary, Mar. Ecol., 38(2), €12423, doi:10.1111/maec.12423, 2017.

4 - Cotovicz Jr. LC, Knoppers BA, Brandini N, Poirier D, Costa Santos S, Abril G (2017). Aragonite
saturation state in a tropical coastal embayment dominated by phytoplankton blooms. Marine
Pollution Bulletin. doi: 10.1016/j.marpolbul.2017.10.064

5 - Araujo, M., Noriega, C., Hounsou-gbo, G. A., Veleda, D., Araujo, J., Bruto, L., Feitosa, F., Flores-
Montes, M., Lefevre, N., Melo, P., Otsuka, A., Travassos, K., Schwamborn, R. and Neumann-Leitdo,
S.: A Synoptic Assessment of the Amazon River-Ocean Continuum during Boreal Autumn: From
Physics to Plankton Communities and Carbon Flux, Front. Microbiol., 8, 1358,
do0i:10.3389/fmicb.2017.01358, 2017.

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 20177 If yes, who? How did you engage?

PART 2 - Planned activities for 2018/2019 and 2020

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

Modelling studies:

Please refer to itens |, 1, and Il in section 3 (funded projects) regarding the use and development of
the Brazilian Earth System Model (BESM). These 3 projects are multi-institutional within Brazil and
include cooperation with foreign partners.

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

Participation in short courses, and Summer Schools:

The marine biogeochemical component in the Brazilian Earth System Model (BESM). In:
PICES/ICES 3rd Early Career Scientist Conference (ECS3): Climate Ocean and Society-
Challenges and Opportunities. Busan, Korea, May 30 to June 02, 2017. Helena Cachanhuk
SOARES; Paulo NOBRE (INPE).

Evaluation of the ocean pCO2 representation in the Brazilian Earth System Model. In; PIRATA 22 -
PIRATA Research Project 20 years Conference. Fortaleza, Ceara, Brazil, Nov 05 to 10, 2017.
Helena Cachanhuk SOARES; Paulo NOBRE (INPE).




Foreseen patrticipation in:

1) Polar 2018 (https://www.polar2018.org/) - FURG group

2) OceanObs’ 19 (http://www.oceanobs19.net/) - Abstracts submitted by PIRATA-Brazil group, and
LAOCA (Ocean Acidification) group, including Brazilian authors.

3) PIRATA 23 Meeting (Marseille, France, October 2018) — Brazilain PIRATA members and other
participants (INPE, USP, FURG, UFPE, UERJ etc)

3. Funded national and international projects / activities underway.

Since 2016 — PELD Baia de Guanabara (Long-Term Ecological Research Baia de Guanabara)
CNPq funding

SOLAS-related activities:

a) Ocean biogeochemical control on atmospheric chemistry (Coastal zone — Measurements of
Volatile Organic Carbon — VOC — Researchers from UERJ, UFF and UFRJ)

b) Atmospheric deposition and ocean biogeochemistry (Coastal zone — Measurements of nutrients
and carbonate-systems parameters — Researchers from UERJ, UFF and UFRJ)

since 2015 — PELD Lagoa dos Patos (Long-Term Ecological Research)

CNPq funding

SOLAS-related activities:

a) Atmospheric deposition and ocean biogeochemistry (Coastal zone — Measurements of
carbonate-systems parameters — Researchers from FURG)

Since 2016: Greenhouse Gas Emissions in Brazilian Coastal Waters

FAPERJ Funding, researchers from UFF and IRD (France)

SOLAS-related activities

a) Air-sea greenhouse gases (CO2, CH4 and N20) fluxes in estuarine and shelf waters of South-
eastern Brazilian Coast;

b) Assessment of carbon and carbonate cycling (TA, DIC, underway pCO2, POC, DOC, 5"*C-DIC)
c¢) Coupling of field campaigns with remote sensing techniques.

2014 — 2018 NAUTILUS

CNPq funding

SOLAS-related activities:

a) Ocean biogeochemical control on atmospheric chemistry (Southern Ocean — underway pCO2
measurements, phytoplankton, ocean biogeochemistry — Researchers from FURG and UERJ)

since 1998 — PIRATA

Ministry of Science and Technology funding (Brazil), in cooperation with USA and France
Tropical Atlantic moored buoy array

SOLAS-related activities:

a) Air-sea interface and fluxes of mass and energy

b) Ocean biogeochemistry parameters

2018 — 2021 — Modelling projects using the Brazilian Earth System Model (BESM)
SOLAS-related activities:

a) Air-sea interface and fluxes of mass and energy

b) Modelling approaches

Funded BESM-PROJECTS related to SOLAS

I) Road- Besm - Regional Oceanic and Atmospheric Downscaling

Pl: Prof. A. Klein (UFSC)

1l) Coupled Ocean-Atmosphere-Cryosphere modelling study — BESM/SOAC
PIl: Dr. R. B. de Souza (INPE)

1) Validating aerosol chemistry within BESM, a climate approach - BESM/AERCHEM
PI: Dr. D. Herdies (INPE)



https://www.polar2018.org/
http://www.oceanobs19.net/

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

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

Brazil-SOLAS community, especially the researchers actively working on ocean carbon
biogeochemistry, is actively cooperating with:
a) Latin American Ocean Acidification Network — LAOCA (http://www.eula.cl/musels/laoca/)

b) Global Ocean Acidification Observing Network — GOA-ON (http://goa-on.org/)

c) GEOMAR (Kiel, Germany — Prof. Arne Koértzinger and Dr. Tobias Steinhoff) — Partnership with
UERJ through a DFG-FAPERJ (Brazil call) and a BMBF call (Germany)

d) Centre National de la Recherche Scientifique (CNRS), (BOREA Research Unit — Paris, France —
Dr. Gwenaél Abril) — Partnership with UFF through a FAPERJ Project (E-26/202.785; 2016 to
2019).

Comments

Acronyms of cited institutions:

BrOA: Brazilian Ocean Acidification Research Network
INPE: Instituto Nacional de Pesquisas Espaciais
FURG: Universidade Federal do Rio Grande

UFC: Universidade Federal do Ceara

UERJ: Universidade do Estado do Rio de Janeiro
UFRJ: Universidade Federal do Rio de Janeiro

UFF: Universidade Federal Fluminense

UFSC: Universidade Federal de Santa Catarina

USP: Universidade de Sdo Paulo



http://www.eula.cl/musels/laoca/
http://goa-on.org/

