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1. Excellence 
1.1 Objectives  

Gaps in our understanding of marine ecosystems and their future changes pose a major challenge for the 
sustainable management of human activities affecting them. Our knowledge of the status of the South and Tropical 
Atlantic marine ecosystems and their future evolution is particularly poor, especially in comparison to the North 
Atlantic. At the same time, many of the countries bordering the South and Tropical Atlantic depend heavily on 
marine ecosystems for providing relevant services such as food, genetic resources, recreation and climate 
regulation. Thus there is an urgent need to provide reliable information on their current state and how they may 
change over the next few months to decades, which are the time scales of greatest and immediate interest to most 
stakeholders and economic actors. Research is now needed on understanding and modelling climatic and human 
activity impacts on marine ecosystems in the South and Tropical Atlantic, to be able to understand, predict and 
adapt to ecosystem changes. A systemic approach, leading to climate based ecosystem prediction and information 
on future socio-economic and ecosystem service changes, will enable policy makers to tackle socio-economic 
challenges and contribute to the sustainable development of the region.  
Main Objective: To assess the status of the South and Tropical Atlantic marine ecosystem and develop a 
framework for predicting its future changes, from months to decades, by combining ecosystem observations, 
climate-based ecosystem prediction and information on future socio-economic and ecosystem service changes, and 
thus to contribute to the sustainable management of human activities in the Atlantic Ocean as a whole. 
TRIATLAS has the following specific objectives (SO):  

SO1 - To enhance knowledge of the present state and seasonal dynamics of the Atlantic marine ecosystem across 
several trophic levels, through scientifically integrating and extending the physical and biological observing system 
in key areas of the South and Tropical Atlantic (Core Theme 1; CT1). 

SO2 - To quantify the drivers at interannual to decadal time scale in the Atlantic marine ecosystem, and the 
potential for tipping point behavior and regime shifts, by using observations and numerical (earth system, ocean, 
and marine ecosystem) model simulations to examine the interactions between different stressors (including 
climate variability, extremes, and change, as well as fisheries and pollution) and the role of cumulative impacts on 
ecosystem functioning and associated ecosystem services (CT2). 

SO3 - To combine state-of-the-art climate prediction and ecosystem models to improve forecasting capabilities of 
physical stressors, tipping points, recovery and changes in ecosystem state of the South and Tropical Atlantic from 
months to decades (CT3) 

SO4 - To contribute to improving the sustainable exploitation of Atlantic marine resources by developing scenarios 
combining climate based ecosystem predictions with Shared Socioeconomic Pathways (SSP), by conducting socio-
economic vulnerability assessments services, with stakeholder engagement and by analysing new value chains 
(CT4) 

SO5 - To enhance capacity in marine ecosystems, oceanography, and climate research in countries bordering the 
South and Tropical Atlantic Ocean, so as to increase the region's ability for managing human activities and 
sustainable development in the Atlantic Ocean (CT4). 

SO6 - To ensure that activities are carried out both: 1) in close cooperation and alignment with relevant European 
Commission services (DG R&I) and the South-South Framework for Scientific and Technical Cooperation in the 
South and Tropical Atlantic and Southern Ocean; and 2) in coordination with other relevant projects and 
programmes in the field. This is to ensure coherence with related policy initiatives and to contribute to upscale 
cooperation along and across the Atlantic Ocean as a whole (CT4). 

1.2 Relation to the work programme  

TRIATLAS relates to the BG-08-2018: All Atlantic Research Alliance Flagship, Part [B] 2018-2019- Assessing 
the status of Atlantic marine ecosystems and responds to all mandatory scopes and challenges of this topic: 
TRIATLAS will close considerable gaps in our knowledge and understanding of processes related to this ocean 
and the potential for the sustainable exploitation of its natural resources. It will enhance the knowledge on the 
status and dynamics of Atlantic Marine Ecosystems within CT1 “Current state of the marine ecosystems including 
environmental processes and human activities” (WP 1.1-1.3). Main drivers of short and long-term change, 
interactions between different stressors including climate change, and the role of cumulative impacts on ecosystem 
functioning and associated services will be explored in CT2 (WP2.2). CT2 will also test for tipping points and 
regime shifts (WP2.2).  This will lead to extended climate based predictions and more advanced assessments of 
ecosystem stability (CT3), leading to improve the sustainability of the exploitation of marine resources (CT4, 
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WP4.2-4.3). The project will also develop new technologies within climate and ecosystem prediction (CT3, WP3.1-
3.2). All data collected in this project will be managed and processed according to the FAIR principle, which 
includes making them open access by the end of the project (CT4 WP4.4). WP4.1 is dedicated to Educational and 
technological capacity building and training in and with countries bordering the South and Tropical Atlantic 
Ocean. With a thematic focus on the South and Tropical Atlantic, enhanced cooperation with countries bordering 
the South Atlantic (partners from Brazil, South Africa and also Angola, Benin, Cape Verde, Ivory Coast, Nambia, 
Senegal) and through close collaboration with projects focusing on the North Atlantic – see chapter 1.3 a3. – 
TRIATLAS will enable understanding and sustainably managing the Atlantic Ocean as a whole, initiating a large-
scale basin effort involving both southern and northern parts of this ocean and its interlinks with adjacent areas. 
1.3  Concept and methodology 
a1. Overall Concept 

 

TRIATLAS brings together an interdisciplinary team of marine ecologists, physical oceanographers, climate 
researchers, and social scientists from 35 different institutions in Europe, Africa, and South America. It has four 
interrelated Core Themes (CTs). CT1 will deliver a description of the present state of the social-ecological system 
by means of new observations and existing data series (SO1). Extending on this, CT2 will characterise multi-year 
variations and changes of key metrics, deliver improved understanding of the (climatic and human) drivers, and 
assess the performance of state-of-the-art Earth System Models (ESM) and marine ecological models (SO2). CT3 
will supply the first multi-model climate based ecosystem and fisheries predictions for the entire Atlantic Basin, 
with a particular focus on the Benguela off South Africa and the northeast of Brazil, from seasonal to decadal 
timescales, by combining ESMs and ecological models with improved understanding from CT1 and CT2. Taking 
the assessments and predictions from CT1-3, CT4 will furnish outlooks for the development of ecosystem 
components in key areas during the next 40 years, under different SSP and assess societal implications, in close 
dialogue with local stakeholders (SO4). Industrial and regional stakeholders will be consulted at an early-stage 
and through-out to best understand ecosystem-requirements and future socio-economic developments, 
complementing interview series collected during FP7-PREFACE in Cape Verde, Senegal and Nigeria for cross-
Atlantic comparisons. CT4 also has wide ranging capacity development activities (SO5). A highly experienced 
team will manage the project (WP0, not described as implementation is not evaluated at stage-1), coordinate 
dissemination and communication activities (in view of exploitation and of addressing the public policy 
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perspective of EU R&I funding), and implement an open, optimal, and integrating data management plan, 
promoting networking activities with appropriate EC Services and relevant projects and programmes (SO6). 
A specific focus of TRIATLAS is on the Tropical and South Atlantic down to 34.5°S. Following the Large Marine 
Ecosystem approach and the concept of biogeographic provinces (Longhurst, 1998), six key areas are identified 
because of their importance for providing ecosystem services for coastal communities and economies in order to 
address SO1 and SO2: (1) Cape Verde archipelago and tropical North Atlantic, (2) the equatorial upwelling and 
Gulf of Guinea, (3) the subtropical South Atlantic, (4) the tropical Northeast Brazil, (5) the confluence region in 
Southern Brazil, and (6) the Benguela-Angola upwelling system. 
In order to address SO2, SO3, and SO4 three case studies will focus on detailed integrative analysis of state, 
variability and change, as well as systems modelling: (i) the basin-scale Atlantic case study  focusing on tuna 
encompassing key areas 1-3 due to the highly migratory behaviour of key tuna species; (ii) Northeastern Brazil as 
part of key area 4 with a focus on high-value demersal fish and tuna (seasonally), and (iii) the Southern Benguela 
as part of key area 6 with a focus on small pelagics (Jarre et al. 2015). SO4 also refers to an analysis of 
ecological/economic hotspots in key area 5. 
TRIATLAS will use the existing observational network and extend it in key areas and hitherto undersampled 
ecosystem components, recognizing that the South Atlantic has received far less observational effort during the last 
decades than the North Atlantic for all ecosystem components. We will make new observations from ships, 
moorings, autonomous floats and profiling instruments. The observations are chosen to fill gaps that will be crucial 
for the delivery of TRIATLAS while benefiting from considerable added value of existing networks and projects.  

TRIATLAS will utilise a hierarchy of state-of-the-art models to provide predictions of climate and the ecosystem 
across the Atlantic (SO2-SO4). We will use three ESMs to perform global climate predictions: NorESM 
(Counillon et al. 2017), CNRM-ESM (Séférian et al., 2016), and EC-EARTH (Prodhomme et al. 2016). We will 
perform ecosystem predictions for the three case studies. ESM predictions will feed three marine-ecosystem 
models: APECOSM (Maury 2010), OSMOSE (Shin and Cury, 2004) and EwE suite of models (e.g. Christensen 
and Walters, 2004). Based on stakeholder participation, we will employ a framework for socio-economic 
Vulnerability Assessment (VA) using a modified IPCC framework for VAs at case study level that uses the 
ecosystem predictions and accounts for human pressures. 

a2. Position of the project in terms of technology development 
In terms of technology development, TRIATLAS will contribute to the development and improvement of 
numerical models for ecosystem and climate prediction. Ecosystem models are now at TRL 2, technology concept 
formulated, and will reach TRL 5 during the project, technology validated in relevant environment, which means 
validated for scientific use. Climate prediction models are now at TRL 5, and will be improved to TRL 6-7, 
demonstration in operational environment (i.e., ready to be applied and used by climate services). In terms of 
observations, next generation in-situ tools for particle and zooplankton recording will enable rapid automated 
assessments of ecosystem components, raising TRL from 4 to 6. Data collection tools will be developed tailor-
made for the purposes of small-scale fisheries in tropical ecosystems with many different landing sites taking 
benefit of mobile IT rather than applying formal and cumbersome hard-copy protocols, which did prove effective 
in the past, raising TRL from 2 to application in test mode (TRL 6). See also Sec. 2.1. 

a3. National or international research and innovation activities which will be linked to the project 
(1) TRIATLAS will build on on-going EU-funded projects (PREFACE, ATLANTOS, CRESCENDO, 
PRIMAVERA) covering the entire Atlantic and cluster with other projects funded under BG-08-2018/19 or related 
calls (CT4, WP4.5). Project activities will also be carried out in close collaboration with relevant EC 
services.  (2) TRIATLAS will also build on current existing international observation programs in the region 
(PIRATA, SAMOC/SAMBA, Argo) and link to networks in the North Atlantic (RAPID), and will benefit by 
participating in joint research cruises. For example, from the project TRAFFIC and BANINOs funded by German 
Ministry of Science and Education in cooperation with South-African and Namibian partners starting in 2018. 
Some of the new TRIATLAS observations will be made in collaboration with Argentinian partner Alberto Piola 
with an in kind contribution of shiptime. (3) TRIATLAS will also be linked to various national activities. For 
example, we benefit from modelling developments carried out under the Norwegian Research Council funded 
Arven etter Nansen program for Atlantic-Arctic Sector, the project CIGOEF funded by the French National 
Research Agency (grant n°ANR-17-CE32-0008) that aims at advancing oceanic ecosystem modelling and the 
development of scenarios, and research projects funded under the FONA3 (Research for Sustainable Development) 
programme by the German  Ministry of Research in the Canary and Benguela Currents. It will also connect to local 
programs of excellence like the Brazilian National Institutes for Science and Technology for the Seas (INCT). In 
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Cape Verde, TRIATLAS will bring support to the WASCAL program (West African Science Service Centre on 
Climate Change and Adapted Land Use) newly established in 2017 at UniCV for the marine sector. (4) 
TRIATLAS will be linked to the Belmont Forum network SEAVIEW aiming at  improving ecological-economic 
models, methods and tools in fisheries management currently being established inter alia in Brazil and South 
Africa with UCT and CAU as partners. The human dimensions work in CT2 will network with the the Belmont 
Forum Global Climate Change consortium GULLS. (5) TRIATLAS partners are already part of EMODNet (IMR, 
NOC). We will use data available via EMODNet, and aim to make TRIATLAS collected/compiled data available 
via EMODNet . (6) TRIATLAS research will be tightly connected with the sub-committee of ecosystems of the 
International Commission for the Conservation of Atlantic Tunas (ICCAT), and  benefit from ICCAT fishing data 
of last 50 years that have become recently available through the Tuna Atlas VRE (http://www.bluebridge-
vres.eu/news/ tuna-atlas-vre) provided by the H2020 BlueBRIDGE project. 

(b) Methodology 
CT1 Current state of the marine ecosystems including environmental processes and human activities (5 
work packages (WP)) will focus on the regular interactions of physical, ecological and social factors to 
understand the mean state and seasonal cycle of the Atlantic marine ecosystems in all 6 key areas defined (Sec 
1.3 a1). Primary productivity, size structure, and trophic structure and derived parameters are key metrics in terms 
of ecosystem observation and modelling. Spatio-temporal coherence is a further characteristic of systems with 
migrating populations. Additionally, the global observing system including satellite remote sensing, Argo floats, 
PIRATA buoys and reanalysis data will be used.  

WP1.1 Large-scale circulation, eddy dynamics, upwelling and mixing [GEOMAR, UFPE, UCT, INIP, IRD, ENS, 
FURG, NOC]. We will study the physical drivers of the ecosystems of the South and Tropical Atlantic. Different 
physical processes, which dominate the impact on the ecosystem in the different regions, will be studied based on 
moored, shipboard, float/glider, and satellite observations including circulation, mixing, upwelling, mesoscale 
eddies, flow-topography interaction. 
WP1.2 Primary and secondary production, phytoplankton and zooplankton distribution [ULPGC, UVIGO, 
GEOMAR, NUI Galway, UFPE, FURG, INIP]. We will study the daily to seasonal and spatial variability in 
distribution, abundance and biomass of phytoplankton, zooplankton, and sinking particles and construct size 
spectra. A unique ensemble of in-situ optical and acoustic instrumentation will be deployed to investigate diel 
vertical migration of zooplankton and nekton, i.e. Underwater Vision Profiler (UVP) and zooplankton 
hydroacoustic profiler. Multifactorial laboratory and cruise experiments will be used to assess the interactive 
effects of different climate change-related stressors upon phytoplankton productivity. 

WP1.3 Small pelagics, mesopelagic fauna and apex predators [ZMT, TI, IRD, FURG, UFRPE, ISRA-CRODT, 
UniCV, INIP, UNAM]. We will study the abundance, diversity and vertical and horizontal distribution of small 
pelagic and mesopelagic fauna including their relevance for fisheries by means of historical trawling and fisheries 
data,   shallow and open-ocean hydroacoustic data as well as shelf and deep-sea trawling down to 1000 m. Biomass 
size spectra and export to apex predators will be investigated, referring to migratory species such as tuna, marine 
mammals and avifauna, for the latter obtained by biologging experiments. Isotope composition and trait based 
community analysis will reveal food web structure. 

WP1.4 Social systems [UFRPE, CAU, ZMT, INDP, UCT, FURG, INIP, NatMIRC, DAFF]. We will map and 
assess the human activities affecting, and being affected by marine ecosystems in all case study areas and identify 
relevant stakeholders for scenario development in WP4.2 and contextualizing the Shared Socioeconomic Pathways 
(SSP). We will quantitatively assess the current status of main activities with regards to climate change, fisheries 
and aquaculture and cumulative impacts thereof. A qualitative assessment of other activities including shipping, 
land-based pollution and energy production will be based on available literature and expert solicitation. 

WP1.5 Synthesis [TI, FURG, GEOMAR, ZMT, IRD, UFPE, INDP, ULPGC, UVIGO, UFRPE, DAFF, NatMIRC, 
INIP]. The synthesis will combine the results of WPs 1.1 to 1.4. Specific aspects of the synthesis include the 
analysis of the role of physical processes for the ecosystem encompassing inter alia the role of seamounts/oceanic 
islands, upwelling and frontal processes for production, and an identification of socio-economic drivers as defined 
in SSP for the development of coastal social systems. The synthesis will be focussed on the requirements of model 
simulations and development (CTs 2&3) and socio-economic vulnerability assessments (CT4). 

CT2 Ecosystem changes: variability, controls and extremes (2 WP) will characterise and determine the drivers 
of interannual to decadal variability in the TRIATLAS case study regional ecosystems through analysis of time-
series observations and outputs from ecosystem models and ESMs. Key findings will feed predictability 
assessments in CT3, and risk modelling/scenario analyses in CT4. 
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WP2.1 Characterising ecosystem variability at interannual to decadal timescales: key metrics and functional 
relationships/mechanisms [NERC, IRD, UiB, IMR, GEOMAR, CERFACS, CSIC-ICM, UCM, TI, UFRPE, UFPE, 
UCT]. We will use new and existing observations (CT1) and state-of-the-art model (ESM, forced ocean and 
marine ecosystem) simulations to characterise interannual to decadal physical and ecological variability in the case 
study regions. We will improve understanding of observed relations between physical and biological variability 
locally in the six key areas, and determine the key metrics and functional relationships on relevant timescales. 
WP2.2 Defining the drivers of interannual to decadal variability including analysis of extreme and tipping points 
[UCM, UFRPE, NERC, CSIC-ICM, UFSC, UFRN, UCT, UiB, ENS-LMD, CNRM]. We will determine the large-
scale physical and human social drivers that cause the key metrics from WP 2.1 to vary on interannual and decadal 
time scales, and assess their relative importance. We will analyse new and existing observations and model 
simulations to generate new knowledge about drivers across the TRIATLAS region, focusing on the case study 
regions. Physical drivers considered will include regional to large-scale ocean circulation, and large-scale climate 
modes (e.g., ENSO, Atlantic Niño and Atlantic Meridional Mode). We will include an additional focused study of 
the extreme events associated with marine heatwaves. Human social drivers behind pressures considered will 
include population growth, fisheries management, and pollution (oil extraction and plastics). We will study historic 
tipping points in ecosystem state and evaluate the impact of alternative fishing strategies on these regime shifts. 

CT3 Climate and marine-ecosystem prediction, uncertainty and assessment of sustainability	 (2WPs) 
provides seasonal to decadal predictions over the entire Atlantic for relevant climate, marine-ecosystems and 
fisheries using state-of-the-art ESMs and End-to-End ecosystem models (E2E). ESMs will be improved to produce 
reliable predictions for key physical-biogeochemical variables driving marine ecosystems and fisheries (CT1-2), 
and used to force E2E ecosystem models. We will focus on assessing predictability of marine ecosystems and 
fisheries for three case studies. Finally we will deliver climate-to-fisheries predictions to CT4. 

WP3.1 Tailored seasonal to decadal predictions for key climate and biogeochemical drivers of marine ecosystems 
[MF-CNRM, UiB, NERSC, CERFACS, ENS-LMD, BSC, Uni]. We will i) assess the seasonal to decadal 
predictability (limits and uncertainties) of key climate and biogeochemical drivers for marine ecosystems (such as 
water temperature or net primary production) using three seasonal or decadal forecast systems based on the new 
generation of ESMs prepared for CMIP6 in other EU-funded projects (CRESCENDO, PRIMAVERA, PREFACE); 
and ii) deliver multi-model predictions and associated uncertainties for key climate and biogeochemical drivers to 
relevant stakeholders. 

WP3.2: Ecosystem predictions [IRD, UFRN, DAFF, UCT, CSIC-EII, UFRPE, UCM]. We will develop an 
ecosystem forecast system based on different ecosystem models of various complexity and using the outcomes of 
WP3.1 to assess the predictability of relevant marine ecosystems and fisheries and provide predictions from 1 
month to 40 years horizon. Three E2E ecosystem models (Sec. 1.3a) will be implemented for the three case 
studies. We will drive these models with climate and biogeochemical predictions from WP3.1 to produce multi-
model marine ecosystems and fisheries predictions from seasons to decades, and from sub-regional to basin scales. 
CT4 Knowledge exchange and societal impacts (5 WPs) will focus on academic, technological and economic 
capacity development as well as modelling of perceived socio-economic vulnerability and the development of ex 
ante protocols to investigate new fisheries, and include data management, dissemination and communication.  
WP 4.1 Educational and technological capacity development [UNAM, ZMT, UCT, UFPE, UFRPE, FURG, INIP, 
INDP, IRD, UniCV] is intended to initiate and facilitate human capital and technological capacity development by 
proposing concrete collaborative initiatives between South American and African countries and EU in the field of 
marine research (natural and social sciences), including education and training activities (joint PhD courses, 
student exchanges, visiting scholarships, technical training, curricula support at UNAM/Namibia and UAC/Benin, 
and helping initiate a regional Cross-Atlantic Center of Excellence in Marine Science (CACEMS) as a cross-
cutting activity hosted by FURG. Further, by enhancing technological capacity development for fisheries data 
collection and management purposes based on mobile IT solutions. 

WP 4.2 Social and economic futures [CAU, IRD, FURG] will engage with relevant local stakeholders identified in 
WP1.4 and interview them about their objectives and their perception of most desirable and most likely 
development of their respective maritime sectors. This information will be used to specify the global SSPs 
developed in the framework of the IPCC, and use these contextualized local SSPs as input for the ecosystem 
models in CT3. We will also send out questionnaires to selected representatives of local communities to gather the 
general perception of current and possible future impact of different maritime sectors on marine ecosystems. We 
will perform vulnerability assessments based on data and model output where possible, backed up by expert 
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solicitation, with the aim to estimate the impact of changing ecosystems and shifts in distribution and productivity 
of commercially important fish stocks.  
WP 4.3 Identification of ecological/economic hotspots [FURG, CAU] will identify and study areas with high 
biodiversity and currently high fisheries activities. These hot spots are important areas for conservation and human 
use with obvious trade-offs for management. They should be considered as Ecological and Biological Significance 
Areas (EBSAs) in the framework of the Aichi targets of the Convention on Biological Diversity (CBD), and could 
be included into a network of Marine Protected Areas. However, a sustainable use of these areas can contribute to 
provision of food and income. Here we will develop an ex-ante protocol to investigate the potential to switch from 
a reduction fishery towards a fishery for human consumption, i.e. Engraulis anchoita. We will account for climate 
change effects and investigate the change needed in the supply chain and the management of such a fishery. 

WP4.4 Data Management [UiB], professional staff from the Bjerknes Climate Data Centre will steward all 
generated data and ensure its integration with all Atlantic observing and modelling activities. A data management 
plan will ensure curation, preservation and sustainability and open access to all results generated; it will follow the 
Open Research Data Pilot and the FAIR data management principles. All results will be open access by project 
end; intellectual property rights may cause a short delay. A flexible data sharing portal will provide easy access to 
all project data, which will be stored on national (for model data) and international (e.g., OBIS and PANGAEA for 
observational data) data archives, making cost-effective use of existing infrastructure. We will develop cost-
effective approaches to manage and process the large quantities of mobile-phone-collected fisheries data (WP4.1). 
We will make TRIATLAS collected/compiled data available to external data portals (e.g., EMODnet). 

WP4.5 Dissemination and Communication [UiB, TI, CAU, IRD, UCT, UFRN, INDP, ISRA-CRODT], 
professional staff (Bjerknes Centre) will ensure a streamlined coordination of all dissemination and communication 
activities, with particular focus on achieving SO6. Clustering with other projects funded under BG-08-2018/19 and 
other relevant calls will insure the integration of TRIATLAS activities with other relevant projects and 
programmes in the field (Sec 1.3 a3). In dialogue with regional stakeholders and relevant European Commission 
services (DG R&I) (for example, through our Project Officer), we will prepare policy briefs and align TRIATLAS 
so as to contribute to the implementation of EU Integrated Maritime Policy and its related Atlantic Strategy and 
Action Plan and the South-South Framework for Scientific and Technical Cooperation. Thus we will contribute to 
upscale cooperation along and across the Atlantic Ocean as a whole. 
Gender dimension: Acknowledging that gender balance contributes to both scientific quality and societal 
relevance of produced knowledge, the TRIATLAS consortium ensured a gender-balanced contribution to decisions 
on its research agenda. Questions such as: Whose interests and needs are served with TRIATLAS? 'Who will be 
the users of the knowledge that is to be produced?' and 'Who can benefit and in which way from the research?' will 
be of particular relevance for WP1.4 and CT4, e.g., for having a gender perspective when identifying stakeholders. 
Further, TRIATLAS will promote equal opportunities during the process of recruiting workforce required for the 
project activities, and strive to have gender represented evenly in capacity development activities, to counteract 
stereotypical beliefs about women’s and men’s ‘natural’ abilities in science, allowing for everyone to engage with 
science in all its aspects without constraints set by ungrounded preconceptions. 
1.4 Ambition 
Beyond state-of-the-art 
The observational program of TRIATLAS within CT1 brings together physicists, biologists, ecologists and socio-
economists to address within coherent studies the drivers and the state of the ecosystem as well as its impacts. The 
physical program uses a wide variety of state-of-the-art observation aimed at identifying and quantifying the role 
of physical processes in different ecosystems. It is the close interdisciplinary and multidisciplinary cooperation 
during the observational campaigns that will allow directly linking the physical state and its seasonal variations to 
the ecosystem and particularly the inter-comparison of different climatic regimes of the tropical and South 
Atlantic. Through the work conducted in CT1 regarding size spectra analysis, TRIATLAS will be the first project 
to conduct a size structured approach across several trophic levels (organic particles, phyto-, zooplankton, nekton) 
at basin scale both with observations and models combined. Existing historical information will enable analysis of 
size structure changes over time for higher trophic levels (tuna, mesopelagics) indicating changes in ecosystem 
functioning. The deployment of next generation UVPs on automated systems (Argo floats and possibly gliders) 
and zooplankton profilers will significantly complement shipborne measurements with regards to the 
understanding of effect of small scale hydrographic structures on plankton communities.  
The work in CT2 encompasses a systems perspective, analysing and synthesising physical, ecological and human 
social variability and change into a coherent whole for three case studies where we believe the database is 
sufficiently strong. The explicit inclusion of human social drivers in a marine social-ecological approach is beyond 
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state-of-the-art in the southern hemisphere, and in many regions in the northern hemisphere as well. While 
ecosystem regime shifts are beginning to be understood, the potentially vast ramifications for management of 
human activities in the ocean are far less researched, both from a human social and natural science perspective. We 
will contribute novel approaches to management advice accounting for potential regime shift in the different case 
studies. We will develop a model intercomparison exercise using available ecosystem models to examine past 
changes in regional systems, using the standardized protocol of the Fisheries and Marine Ecosystem Model 
intercomparison project (FishMIP). A series of suitable indicators will be analysed to compare among model types, 
and among case studies drawing from both observational and model results. This methodology is very much at the 
forefront of science globally, and the outcome will be beyond state-of-art. 
The Atlantic hosts a wide range of climate phenomena, including the Atlantic Niño, Benguela Niño, Atlantic 
Meridional Mode, Atlantic Multi-decadal Oscillation, and it is impacted by remote atmospheric forcing from the 
Pacific and oceanic forcing from North and South Atlantic (AMOC/SAMOC). CT2 will advance our 
understanding of the links between such large-scale climate variability and ecosystem shifts in the South and 
Tropical Atlantic, an aspect that has hardly been investigated. Event-based research still lags behind trend-based 
work and the majority of our current understanding comes from the study of terrestrial ecosystems. In this sense, 
CT2 will deliver the first comprehensive characterization of extreme ocean temperature events (marine heatwaves 
and cold spells), identifying causes and impacts on marine ecosystems, and their role on tipping points of marine 
ecosystems in the South and Tropical Atlantic. 
There is an increasing societal and economic demand for integrated predictions of living marine resources (LMRs) 
from seasonal to decadal timescales in order to develop a precautionary and adaptive management to rationalize 
investments in the fisheries sector (Tommasi et al. 2017). This is particularly true in the South and Tropical 
Atlantic, regions with economic and societally important fisheries, lacking resources for anticipating and 
establishing adaptation strategies. So far, a few of pioneering studies have highlighted the potential interest of 
using climate-based forecasts for predicting LMR by using ESMs (e.g. Séférian et al. 2014). CT3 will go beyond 
these studies, by bringing together climate and marine ecosystem modelers who will join their efforts to integrate 
several ecosystem and fisheries models into a climate prediction framework based on ESMs over  the South and 
Tropical Atlantic. For the first time, a set of physical, biogeochemical, ecosystem and fishery predictions from 1 
month to 40 years ahead will be made available to scientists, stakeholders and the wider public in South Africa, 
Brazil, and other countries bordering the South Atlantic Ocean. 

Future fishing opportunities are not only determined by the change in production and distribution of fish stocks 
through climate change, but also by changes in technology changes in the demand for fish, mainly driven by 
population growth and changes in income. As fish is a highly traded food commodity, this is not only affected by 
local, but also global changes. The SSP used by the IPCC are used to develop global scenarios. To understand local 
effects and changes, TRIATLAS will contextualize the SSPs for the first time for the case study areas and marine 
activities, mainly fishing (CT4). With the output from ecosystem models and the collection of social and economic 
data on a community level, vulnerability assessments will be performed and the output used to inform policy 
makers in the case study regions. The increasing demand of fish for human consumption will likely require 
changes in the use of some species, which are currently used to produce fish meal and oil for feed. A change from 
a reduction fishery towards a human consumption fishery will have profound effects on the value chain. 
TRIATLAS will advance the understanding of necessary changes and their effect in the value chain. 
Innovation: Advances in numerical modelling and prediction (ESM, ecological, fisheries) is a significant 
innovative step for management of marine resources in the South Atlantic, also opening a new sector in climate 
services for the marine sector (CT3). Development of next generation in-situ tools for particle and zooplankton 
recording is an innovative tool for ecosystem assessment (WP1.2). The development of mobile IT devices for data 
management (WP4.1) will provide spacious island communities and economies with predominant small-scale 
fisheries tailor-made facilities for data collection, as prerequisite for effective resource management with test 
applications carried out in Cape Verde and Northern Brazil. The application of the World Bank Group Survey 
Designer is envisaged that also provides space for initial data storage for partner institutions. In WP4.3, the 
investigation on the potential of a new fisheries in advance of its establishment will for the first time allow for an 
ex ante assessment of economic and ecological impacts of a subtropical fisheries. (See also Sec. 1.3 a2) 

 
 
 



 

 
TRIATLAS 9  

2. Impact 
2.1 Expected impacts  
In the short term 
• Contribute to the implementation of the EU-Brazil-South Africa Belém Statement on Atlantic Ocean 

Research and Innovation cooperation. TRIATLAS will deepen scientific cooperation in the South and 
Tropical Atlantic by gathering expertise from Europe, Brazil, South Africa and other countries bordering the 
South and Tropical Atlantic, to work on the following key common areas of interest: climate variability and 
ecosystem approaches, ocean observation, fisheries management and biodiversity, and effects of emerging 
pollutants such as plastic (WP1.4, WP2.2), in order to achieve better monitoring and forecasting capacities 
(CT1-CT3) and the sustainable use of marine resources (WP1.4-5, CT2-CT4). Improved numerical models 
(CT2-CT3) can be used as a technology to service societal needs, as well as the development of mobile IT 
devices for data management in view of resource management (WP4.4). WP1.4-5 and particularly, WP4.1 & 
4.5 will contribute to achieving ocean-engaged citizens though enhanced ocean literacy activities and promote 
human capital development and to encourage new models for cooperation. Finally, WP0 and WP4.5 ensure 
achieving SO6, in line with the mission of the Belém Statement. 

• Contribute to create the right conditions for the development of better and accurate monitoring, 
modelling, planning, management and prediction capacities in the whole Atlantic. By means of output 
from CT1, TRIATLAS will establish a significant baseline for national monitoring programs for countries 
bordering the South and Tropical Atlantic in terms of physical oceanography, small scale and regional hydro-
acoustics and fisheries data, size spectra data, avifauna and marine mammals. The new data collection facilities 
developed under CT4 will enhance the national capacities to properly monitor small-scale fisheries in remote 
landing sites at national scale to improve national landings statistics. Understanding of the drivers of ecosystem 
variability (CT2) and improved climate based ecosystem predictions (CT3) will allow better management of 
human activities in Atlantic marine ecosystem. The interplay between TRIATLAS CT1/CT4 with CT2/CT3 
will lead to a systematic approach to tackle climate-food-ocean challenges. Enhancing these capabilities in the 
South and Tropical Atlantic and integrating these with existing advanced capabilities in the North 
(WP4.4&4.5), we will contribute to better monitoring, modelling, management, planning and prediction 
capabilities across the entire Atlantic. 

• Develop ecosystem assessments and forecasts as well as a deeper understanding of vulnerabilities and 
risk including those relating to the global climate system and the impacts of climate change. The unique 
set of comprehensive observations and model results identifying drivers, trends and tipping points produced by 
CT1 and CT2 will enable to assess ecosystem state in a quantitative way (Fock & Kraus, 2016). This approach 
is complemented by socioeconomic vulnerability assessments based on the perception of economic risks (CT4), 
and by utilising key metrics from ecosystem predictions to indicate changes at stock or ecosystem component 
level, based on ESMs that simulate the global climate system and climate change, (CT3). This combined 
approach allows understanding ecosystems as social-ecological systems, and will provide the means for 
bordering countries to carry out assessments in line with the DPSIR framework (driver-pressure-state-impact-
response) according to their national policies (e.g. Fock et al. 2011).  

• Increase the competitiveness of the EU’s blue economy by developing new technologies to service societal 
needs and establish new value chains.  TRIATLAS will provide a suite of climate-based ecosystem prediction 
models at significant TRL for the region (CT3) that will allow better management of the marine ecosystem, 
increasing the competitiveness of the EU’s blue economy. Solutions for data collection designed specifically for 
use in small-scale fisheries in CT4 (WP 4.1, Sec. 1.3. a 2) may prove to be useful also in other regions adjacent 
to EU countries with persisting data collections problems. In turn, improved fisheries data are essential as input 
to the calibration of prediction models (CT3 & CT4). With regards to establishing new value chains, the 
opportunity to conduct an ex-ante assessment and hotspot analysis on the anchoita fisheries and its conversion 
to a consumption fisheries is in support of EU’s long term strategy to support sustainable management (WP 
4.3). 

• Contribute to the sustainable management and protection of marine and coastal ecosystems to avoid 
significant adverse impacts, e.g., by strengthening their resilience, and take action for their restoration in 
order to achieve healthy and productive oceans (UN SDG 14). A critical component of the conservation and 
sustainable use of the oceans is the deepening of the scientific cooperation in the South and Tropical Atlantic 
following the vision of the Belem statement, which is addressed here by an integration of activities from South 
American, African, and European partners in line with SDG goal 14.A by means of increasing scientific 
knowledge, developing research capacity and transferring marine technology. The Belem vision is further 
reflected in the selection of case study sites, for which vulnerability studies according to SSP scenarios will be 
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carried out. Case study analyses will enable management strategy evaluation to support local and regional 
policies. Further, the ex ante approach to assess a new fisheries in CT4 on the background of an extended 
ecosystem status assessment in CT1 is in line with SDG 14 aim to conserve and sustainably use the oceans, 
seas and marine resources for sustainable development. With regards to Cape Verde and Northeast Brazil, 
TRIATLAS will contribute to the SDG goal 14.7 of improving the economic benefits to small island developing 
states and least developed countries from the sustainable use of marine resources by 2030. 

In the medium term 

• Contribute to the development of ecosystem services to ensure the long-term sustainable management of 
marine resources (UN SDG 14). The analysis of current state, the understanding of change of ecosystem state 
with regards to historical data in coastal and oceanic habitats of the Atlantic and anthropogenic drivers, and the 
understanding of ecosystems as social-ecological systems enables to evaluate and assess ecosystem services 
with regards to provisioning services (food, commodities), regulating services (climate control), cultural 
services (heritage of small-scale fisheries in coastal communities), and supporting services (biodiversity, 
primary production). CT3 climate and ecosystem prediction and CT2 analysis will enable to investigate trade-
offs between ecosystem services, also maintained in the SSP approach (CT4), in accordance with SO2. 

• Increase EU leadership in ocean technology developments. The deployment of next generation UVPs, 
plankton profilers and other in-situ methodologies mounted onto floats and gliders will bring significant 
enhancement to these technologies; tested and deployed under different practical conditions (WP 1.2-13). 
Automation of data transfer and data analysis via machine learning techniques will be another important aspect 
of technology development, enabling the almost real-time assimilation of plankton data in ecosystem modelling 
approaches. 

• Improve the professional skills and competences of those working and being trained to work within the 
blue economy. The support for academic programs at UNAM and UAC, and for the establishment of a 
CACEMS will mean a sustained progress in that field. In particular the CACEMS will persist as strong 
networking component. Summer schools in the region and onboard research vessel training for scientists from 
countries in the South and Tropical Atlantic will further increase competences; as will the use of new data 
collection technologies by local fisherman who will also gain awareness and access to climate and ecosystem 
predictions. (See CT4). 

• Contribute to policy-making in research, innovation and technology. We will deliver policy relevant 
information by means of development of ecosystem assessments and the capacity to forecast (CT3), as well as 
to analyse different scenarios as a prerequisite to conduct management and environmental policy (CT4), in tight 
consultation with the stakeholder group and services at the Commision (through, for example, the Project 
Officer) (WP4.5). Thus, TRIATLAS contributes to the capacities of the bordering states to further develop their 
own marine ecosystem management programmes/policies in accordance to the HLG recommendation to 
elucidate on social, ecological, and economic trade-off implications while framing ‘food-from-the-ocean’ 
policies (HLG SO 3/17). 
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