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… transition toward a world 
logic where economy 

serves society to evolves 
within the safe operating 

space of the planet.

Economies and societies are embedded parts of 
the Earth system

… moving away from the 
current sectorial approach 

where social, economic, and 
ecological development are 

seen as separate parts. 

http://www.stockholmresilience.org



THE WORLD OCEAN DRIVES GLOBAL SYSTEMS 
AND PLAYS A FUNDAMENTAL ROLE IN THE SDG 
FRAMEWORK

von Schuckmann and Holland, 2019, 
under review



Increasing & pressing ocean monitoring needs

G7 INITIATIVE ON EARTH 
OBSERVATION AND 
INTEGRATED COASTAL 
ZONE MANAGEMENT

... recognized at the highest levels 

Better and sustainable 
management of the 

oceans and its 
resources. 

To understand and 
predict the evolution of 
our weather and 
climate

For an increasing number 
of ocean services and the 
development of the blue 
economy



WP7 
Ocean climate indicators 

demonstrator
 The key objectives of WP 7 are:

● To generate a feedback loop between 
EuroSea, climate and ocean services, the 
economy sector, and decision makers by 
co-examining ocean climate indicators, 
assessing their uncertainties and 
quantifying their economic value.

● Provide user-relevant products for ocean 
climate monitoring and deliver seasonal 
forecasting indicators in support of 
improved ecosystem management, risk 
management and blue growth.

● Carry out AtlantOS (H2020) 
recommendations for observing system 
strategies and demonstrate the 
improvements though ocean climate 
indicator developments with decreased 
uncertainty. 



 WP 7 - Ocean climate indicators demonstrator: Organisation

Task 7.0 Coordination

Task 7.1
 Carbon audit of the 
European relevant 
deep convection 

regions

Task 7.2
Demonstrate societal 

benefit of physical 
Ocean Monitoring 
and Forecasting 

Systems

Task 7.3
Quality enhancement 

of tropical carbon 
fluxes through 

network optimization
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Task 7.1: Carbon audit of the European relevant deep 
convection regions 

EuroSea partner:
• GEOMAR, Germany
• Kiel Institute for the World Economy, Germany

Euro-Argo Eric, France
• CNRS/LOCEAN, France
• IFREMER, France

International partner: 
• Memorial University and Dalhousie University, Canada (Ocean Frontier 

Institute & DFO)

Operational: PM1 - PM48

T7.1 Johannes Karstensen jkarstensen@geomar.de Task lead

Wilfried Rickels Wilfried.Rickels@ifw-kiel.de Task lead

Pierre Testor pierre.testor@locean-ipsl.upmc.fr Partner

Grigor Obolensky grigor.obolensky@euro-argo.eu Partner

Virginie Thierry vthierry@ifremer.fr Partner



Task 7.1: Carbon audit of the European relevant deep 
convection regions 



Deliverables D7.3, D7.5

D7.3: Identification of key drivers for the observed changes in carbon 
uptake at the convection sites, PM36

D7.5: Report on estimation of economic benefit of regional ocean carbon 
uptake based on the three approaches (cost-benefit, 
cost-effectiveness, market-based carbon prices in the EU-ETS), 
PM40

MS 17: Deployment of instrumentation and cruises in MedSea & SPNA, 
PM24 

Task 7.1: Carbon audit of the European relevant deep 
convection regions 

2020 2021 2022 2023

D7.3 D7.5MS 17



Expected impacts

• Provision of a tool for societal carbon management

• Provide trans-disciplinary added value information in support of Euopean 
and international policies and frameworks (e.g. SDG, conventions, ...)

• Increase data sharing and increase integration of data

Task 7.1: Carbon audit of the European relevant deep 
convection regions 

Communication stakeholder

• Policy Report Global Solution Summit 
(www.global-solutions-initiative.org)

• T20 Policy Brief (THINK 20 — 
The research and policy advice network for 
the G20)



Task 7.2: Demonstrate societal benefit of physical Ocean Monitoring 
and Forecasting Systems: Design of user driven products

EuroSea partner:
• CMCC, Italy
• ECMWF, UK
• MOI, France
• LMD, France

Operational: PM1 – PM36

T7.2 Simona Masina simona.masina@cmcc.it Task lead

Magdalena A. Balmaseda magdalena.balmaseda@ecmwf.int Task lead

Sabrina Speich sabrina.speich@lmd.ens.fr Partner

Karina von Schuckmann karina.von.schuckmann@mercator-ocean.fr Partner

SST anomaly October 2019

Marine Heat Wave

Unprecedented Indian Ocean Dipole

Unprecedented Sea Ice Cover 
anomaly

Sea Level, Ocean Heat Content…



Objectives: 

1. This task will generate observable and user-relevant ocean climate and 
forecasting indicators with reliable uncertainty for the Atlantic Ocean and 
Mediterranean Sea.

2. This task will use records of EOVs from ocean observing systems, models and 
forecasts to create user-driven calibrated ocean climate and forecasting 
indicators

3. The development of indicators and services will be based on three EOVs (SSH, 
SST, subsurface Temp.) and indicators will cover global and regional aspects. 

Approach: Verification and calibration of seasonal forecast ocean indicators 
using EOVs

a) Verify the forecasted indicator based on past performance; 
b) Identify the biases and skill;
c) Conduct the quantile mapping for probabilistic calibration. The 
calibrated products will be verified in a second iteration in cross-validated 
mode, to avoid artificial skill estimations. 

Task 7.2: Demonstrate societal benefit of physical Ocean Monitoring 
and Forecasting Systems: Design of user driven products



Task 7.2: Demonstrate societal benefit of physical Ocean Monitoring 
and Forecasting Systems: Design of user driven products
Example of Seasonal Forecast products:
• Indian Ocean Dipole (IOD) - (SST based) 
• The purpose is to produce other costumed-defined indicator from 

verifiable ocean variables (SST, OHC, SL)

Unprecedented IOD was 
successfully predicted 
by forecast issued in 

June !!

Climatological distribution (percentiles)
Model climatology
Forecast distribution
Red dots: observed outcome



Link with other WPs & external:

• WP2: best observing strategies for EOVs; indicator delivery from observations

• WP4: data assimilation and forecasting systems for a 4-D view on EOVs over 
the past, present and future; indicator delivery from model & forecast systems

• Copernicus Marine Service; Copernicus Climate Change Service 

Deliverables:

• D7.4: Verification and calibration of seasonal forecast ocean indicators using 
ECVs/OCVs; PM36 

Task 7.2: Demonstrate societal benefit of physical Ocean Monitoring 
and Forecasting Systems: Design of user driven products

2020 2021 2022 2023

D7.4



Task 7.3: Quality enhancement of tropical carbon fluxes through 
network optimization of the Tropical Atlantic Observing System

EuroSea partner:
• GEOMAR, Germany
• Sorbonne Univsersity, France
• Euro-Argo ERIC, France
• IRD, Brazil
• UERJ, Brazil

Operational: PM1 – PM48

T7.3 Björn Fiedler bfiedler@geomar.de Task lead

Herve Claustre claustre@obs-vlfr.fr Task lead

Fabrice Hernandez fabrice.hernandez@ird.fr Partner



Task 7.3: Quality enhancement of tropical carbon fluxes through 
network optimization of the Tropical Atlantic Observing System

Objectives:
� Tropical Atlantic Observing System (TAOS) optimization 

demonstration following an integrative multi-platform approach
� Developing BGC-Argo data validation tool
� Upscaling spatio-temporal coverage and quality of carbon fluxes over 

the tropical zone

Tropical Atlantic 
Observing 

System



Task 7.3: Quality enhancement of tropical carbon fluxes through 
network optimization of the Tropical Atlantic Observing System

ASV – 
Autonomous 

Surface Vehicles
Equipped with high 

accuracy pCO2 
systems incl. cert. 

ref. gases

BGC Argo 
Floats

pCO2 sensors 
on PIRATA 
moorings

Saildrone
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Timeline:
� Phase I: Procurement of equipment (bgc Argo Floats, CO2 sensors, etc.), 

mission planning
� Phase II: Extension of TAOS (Float deployment, moored sensor installation)
� Phase III: ASV field mission

Deliverables:
� D7.1: Report on demo mission and dissemination pathways of obtained data
� D7.2: The data validation tool (GLODAP data at depth, ASV data at surface) to 

enhance BGC-Argo carbon data quality 
� D7.6: Quantification of improvements in carbon flux data for the tropical 

Atlantic based on the multi-platform and neural network approach 

Task 7.3: Quality enhancement of tropical carbon fluxes through 
network optimization of the Tropical Atlantic Observing System



TWITTER: 
#EuroSea

THANK YOU 

www.eurosea.eu

EuroSea has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 862626


