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Summary of the workshop and definition of 
Key Research Topics  

 
 

Theme 1 
River, estuary and shelf waters  

 
Theme 2 

Coastal, shelf and shelf break processes, tropical islands 
 

Theme 3 
Ocean circulation and ocean's role in climate variability and 

change 
 
Discussions during the sessions and in the working groups resulted in the definition 
of 10 key research topics that will serve for the development of concrete research 
proposals: 
 

Key Research Topics 
 
Themes 1 and 2: 

1. Amazon plume and retroflection 
2. Sea mounts and oceanic islands 
3. Shoreline erosion and sediment transport 
4. Cross shelf transport 
5. Implementation of long-term observatory systems 
6. Development of new technology 

 
Theme 3: 

7. Ocean observations in the Tropical and South Atlantic in a changing 
climate 

8. Physical-biochemical interactions in the Tropical Atlantic 
9. Deoxygenation and Acidification 
10. Regional and global ocean and climate modelling/prediction 

 
 

Common interests and needs in all working groups: 
 
Researcher and student mobility, capacity development, shiptime and data 
management and sharing. Implementation of a permanent annual Brazilian-German 
summer school in Marine Science. Cooperative work in bilateral, European and 
North-South-South (e.g. ZOPACAS) frameworks. Need for shiptime, specific project 
funding and calls for proposals. 
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The Key Research Topics in detail: 
 
Themes 1 and 2 
 
Key Research Topic 1: Amazon plume and retroflection 
 

 Outreach of the Amazon Plume 
o Tracing Amazon particles into shelf and/or basin (isotopes) 
o Vertical flux of particles and  plankton 
o Fate of CO2 in the Amazon plume ecosystem 
o Geographical extension of surface freshwater outflow 
o River-estuary-ocean continuum 
o 3D structure of the plume ecosystem by means of acoustic and 

in situ optical methods 
o Prediction of the future of the Amazon plume ecosystem under 

different scenarios > what impact has a climate change altered 
Amazon plume and retroflection on carbon cycle. 

 Subsurface fresh water outflow on the shelf off Amazon estuary 

 Sink/source of pCO2, dispersal and degradation of organic material, 
organisms from mangroves 

 Role of mixing processes 

 Role of microbial processes in use of detritus (mangroves) > mangrove 
degradation 

 Benthic flux measurements 
 
Key Research Topic 2: Sea mounts and oceanic islands 
 

 Connectivity between estuaries, shelf and sea mounts 

 Role and function of seamounts/oceanic islands as oases in the 
open ocean 

 3D structure of the seamount/oceanic island ecosystems with 
acoustic and in situ optical methods 

 Role for endemic and non-endemic species 

 Transoceanic connectivity 
 
 
Key Research Topic 3: Alongshore processes including shoreline erosion 
and sediment transport  
 

 Erosion along shorelines including role of mangroves and sea level rise 

 Sediment transport 

 Time series needed for setting baselines 

 Alongshore meta-population connectivity and gene flow 
 
Key Research Topic 4: Cross shelf transport 
 

 Understanding and quantification of cross shelf transport 

 Role of microbial processes in use of detritus (mangroves) > 
mangrove degradation 
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 Benthos/bottom water flux measurements 

 Export of DOM (distance, quality, quantity) and pollutants 

 Variability and impact of acidification in coastal waters (productivity, 
phyto-/ zooplankton species 

 Role of calcifying algae on carbonate production 
o Exploitation 
o Dissolution 
o Role in carbon cycle 

 
Key Research Topic 5: Implementation of long-term observatory systems 
 

 Use ferry box systems on “Voluntary Observing Ship” for 
biogeochemical baseline study and regular long-term 
observation (e.g. Manaus - Fortaleza/Rio)  

 Make more use of systems such as PIRATA and maintain 
Brazilian support for these programs 

 Establishment of coastal monitoring stations at key locations 
 
Key Research Topic 6: Development of new technology 
 

 Further development of automatic systems to observe relevant 
abiotic and biological parameters in the sea 

 
Theme 3 
 
Key Research Topic 7: Ocean observations in the Tropical and South 

Atlantic in a changing climate 
 

With regard to ocean observation, the following issues were agreed upon: 
 

• Atlantic Meridional Overturning Circulation (AMOC) 
This topic includes the strength of the Atlantic interhemispheric water 
exchange (Meridional Overturning Circulation) that is predicted to 
weaken during ongoing climate change with consequences for the 
northward warm water transport towards the North Atlantic and Europe 
(Gulf Stream) as well as tropical climate variability and change. 
A particular attention is given to assure the long term measurements at 
the western boundary circulation off North Brazil, which is a key region 
and predictor for changes in the Atlantic Meridional Overturning 
Circulation (shallow and deep circulation).  
The AMOC observing system up to now does not include 
measurements in the tropical band, which would be of particular 
interest for analyzing coherence of AMOC signals in the Atlantic sector. 
To achieve this goal the combination of the North Brazil Undercurrent 
(NBUC) measurements with similar measurements off Angolan coast 
would be greatly beneficial.  
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• Ocean observation systems and sensor technology with special 
interest to strengthen the cooperation under the auspices of the 
PIRATA Project. 
Tropical Atlantic Variability is the main focus of the Brazil/U.S./France 
PIRATA project representing the backbone of tropical Atlantic Ocean 
research. Diverse ongoing cooperation between PIRATA and different 
German research institutes includes topics like ocean dynamics, air-
sea exchange, and climate-biogeochemistry interactions, which shall 
be further enhanced to improve the Tropical Atlantic observing network. 

• Fernando de Noronha Atmosphere and Ocean Observatory – FNAOO. 
Science logistic bases are quite common for the study of high-latitude 
processes, but there is a severe lack in critical tropical regions, 
including tropical Atlantic. FNAOO (3°51.2´S, 32°25.4´W) shall provide 
logistical support for international research campaigns and projects and 
therefore bringing the benefits of this research infrastructure to the 
attention of the international scientific community. It will be naturally 
linked to the Cape Verde Ocean Observatory (CVOO, 
http://cvoo.geomar.de) and the Cape Verde Atmospheric Observatory 
(CVAO, https://www.ncas.ac.uk/index.php/en/cvao-home), which is 
already installed in the eastern tropical Atlantic. The simultaneous 
acquisition of atmospheric and oceanic data from FNAOO (East South 
America) and CVOO/CVAO will provide highly valuable information 
about processes at the ocean-atmosphere interface and for 
understanding and modeling/predicting the variability and long-term 
changes in tropical Atlantic climate. 

 
• Paleo-climate studies: AMOC weakening and consequences on BC-

NBUC system. 
 
Key Research Topics 8 and 9: Physical-biochemical interactions in the 
Tropical Atlantic, Deoxygenation and Acidification. 
 

 Observation and quantification of mixing processes (TKE microstructure 
measurements) in some major carbon sinks and relevant oceanic 
hotspots in the Western Tropical Atlantic Ocean, including: 

 The Amazon plume retroflection area, possibly the largest oceanic tropical 
carbon sink of the planet, relevant for the global carbon budget; and  

 Tropical oceanic islands (Fernando de Noronha Archipelago, Rocas Atoll, 
St. Peter and St. Paul Archipelago) and banks (North Brazil Chain), 
relevant to biodiversity and fishery in a oligotrophic environment. 

 Oxygen Minimum Zone (OMZ) variability. During recent decades oceanic 
oxygen concentration reduced widely in tropical regions with severe 
impacts on biogeochemistry and ecosystems. Strongest reduction in 
oxygen was found in the oxygen minimum zone of the eastern tropical 
North Atlantic located between Cape Verde and the equatorial region. 
This OMZ is largely ventilated out of the North Brazil Current and 
biogeochemical measurements in this region including measurements at 
the PIRATA observing system would help to understand long-term 
changes of climate biogeochemistry interactions.  
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Key Research Topic 10: Regional and global ocean and climate 
modeling/prediction 
 
A special interest is given to high resolution global and regional ocean 
modeling (i.e. dynamics, thermodynamics, ice, biogeochemistry). Main 
scientific topics to be explored are: 
 

 Process-oriented simulations focused on the bias problem and on the 
predictive skill of state-of-the-art uncoupled and coupled ocean-atmosphere 
models. Atmospheric and oceanic processes might contribute to the tropical 
Atlantic bias in sea surface temperature, wind and other parameters that are 
amplified by ocean-atmosphere interaction in coupled simulations. Detailed 
process-oriented validation of coupled, atmosphere-only, and ocean-only 
simulations against observational data are required to tackle this long-
standing issue. 

 
 Agulhas leakage, sSEC transport and bifurcation (BISEC). 

High-resolution ocean simulations of the South Atlantic have revealed an 
increase of the exchange between the Indian and Atlantic Oceans via the 
Agulhas leakage in response to climatic changes in the southern hemisphere 
westerlies. Such changes have an impact on northward heat transport in the 
Atlantic as well as on the hydrographic structure within the tropics. 

 
 
 

Common interests and needs in all workgroups: 
 

 Researcher and student mobility, capacity development, shiptime and data 
management and sharing. 
 
Education and training of young scientists is an important issue in German-
Brazilian cooperation in marine science. Several programmes are provided by 
the German institutions DFG and DAAD and their Brazilian counterparts 
CNPq and CAPES.  
 
Main issues identified for this topic are: 

 Strengthen researchers and students (undergraduate and graduate) 
mobility in Marine Science topics. Use existing exchange programs from 
DAAD and CAPES/CNPq (PROBRAL, UNIBRAL, Sciences without 
Borders, etc.). DAAD promotes personal exchange with two programme 
lines exclusively for German and Brazilian scientists and students 
exchange designed together with CAPES. PROBRAL supports joint 
research activities by mutual exchange of scientists from the doctoral 
student level onward while UNIBRAL supports the exchange of groups of 
undergraduate students completed by the exchange of teachers. 

 Use the DFG International research program for joint research activities. 
Funding programmes of DFG and CNPq are based on research projects 
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including the employment of scientific personnel carrying out the funded 
research work (doctoral students or postdocs). 

 Stimulate joint and co-supervised PhD and MSc Theses. 

 Implement Capacity Building on deep sea mooring technology and 
handling, gliders, TKE microstructure measurements. 

 Exchange of marine research platforms, including the participation of 
researchers from both countries in oceanographic cruises. There is a wish 
and need to join efforts in relation to coordinate vessels and shiptime of 
opportunity for joint research in the Atlantic. 

 Stimulate planning and application of German and Brazilian seagoing 
expeditions with FS Meteor, FS Maria S. Merian and NOc. Antares, NHo. 
Cruzeiro do Sul, NOc. Alpha Crucis and the new Brazilian vessel. These 
cruises will also provide opportunity to German and Brazilian students and 
young researchers excellent training facilities at sea in all fields of marine 
science. 

 Strengthen South-South cooperation by the frame of ZOPACAS – South 
Atlantic Peace and Cooperation Zone, particularly include Cape Verde 
Islands and Angola, to which Germany has good research relations, 
improving the observational network and possibilities for integrated 
Tropical Atlantic climate research. 

 Promote bilateral mechanisms for data management such as a joint 
database friendly platform in order to enhance the exchange and multiple 
use of data. 

 Explore synergies between key institutions such as GEOMAR, Germany’s 
marine research institute and the new National Institute for Ocean 
Research and Waterways (INPOH). 

 Implement a permanent annual Brazilian-German summer school in 
marine science. Such a system of summer schools in Brazil dedicated to 
major topics in marine science was identified as a high priority issue by 
the Brazilian side to attract students and young researchers/postdocs 
continuously to excellent research. 

 Include Capacity Development measures (scholarships, grants, summer 
schools, short courses) in research projects funded by BMBF, DFG or 
CNPq based on needs formulated on a mutual basis. 

 Make use of samples, data and cores (e.g. from JOPS, in Bremen) 
samples during former cruises and projects for new methodological 
approaches. 

 

The participants concluded that a call for cooperative proposals within the 
bilateral cooperation in Science and Technology between Brazil and 
Germany is very timely! A financial support beyond PhD scholarships is 
necessary to realize to address unsolved scientific questions in the tropical 
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Atlantic and deriving from the impact of the Amazon plume on the Western 
Central Atlantic related to large scale changes in the oceanic and climate 
systems.  

Many of the research questions can only be dealt with by cooperational 
attempts between Brazilian and German scientists. 

 
Participants: 
 
Working Groups 1 and 2 : 
 

Anders Schmidt CEPENE  
Andy Dale GEOMAR  
Antonio Valente UFPE  
Arne Körtzinger GEOMAR  
Bastiaan Knoppers UFF  
Carlos E. Rezende UENF  
Drude Luiz Lacerda INCT-TMCOcean  
Helenice Vital UFRN  
Karl Stattegger Uni Kiel  
Leticia C. da Cunha UERJ  
Lohengrin Fernandes IEAPM-Navy  
Martin Zimmer ZMT  
Moritz Ehrlich                     IO-USP  
Rainer Kiko GEOMAR  
Ralf Schwamborn UFPE  
Rubens Lopes LAPS-USP  
Stefan Sommer GEOMAR  
Tereza Araujo UFPE  
Werner Ekau ZMT  
 
Working Group 3: 
 

Carla Semiramis UFF  
Cristiano Chiessi EACH-USP   
Doris Veleda DOCEAN-UFPE   
Edmo Campos IO-USP  
Marcus Dengler GEOMAR   
Moacyr Araujo DOCEAN-UFPE   
Paulo Nobre CPTEC-INPE  
Peter Brandt GEOMAR  
Rebecca Hummels GEOMAR   
Soeren Thomsen GEOMAR  
Tim Fischer GEOMAR  
 
Government and funding agencies representatives: 
 

Thomas Rachel Vice-Min. BMBF  
Dieter Gerding Consul, Fortaleza 
Dietmar Bock Consul, Recife 
Dirk Schueller Embassy Brasilia 
Andrea Mandalka Fraunhofer Liaison Office SP  
Andrei Polejack MCTI  
Anja Grecko Lorenz DWIH  
Christian Müller  DAAD  
Christiane Wolf DWIH  
Claudio Struck DWIH  
Marcio Weichert DWIH  
Rita Meyer DAAD  
Rogério Leite Brazilian Navy  
Ute Hermanns DAAD   
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