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29%
11.6 GtCO2/yr

Fate of anthropogenic CO2 emissions (2008–2017)

Source: CDIAC; NOAA-ESRL; Houghton and Nassikas 2017; Hansis et al 2015; Le Quéré et al 2018; Global Carbon Budget 
2018
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Sources  =  Sinks
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Budget 

Imbalance: 

http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://dx.doi.org/10.1002/2016GB005546
http://dx.doi.org/10.1002/2014GB004997
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Future of Ocean C Sink 

• Will regulate cost, timing and 
timing of emission reductions, 
NETs. 

• Uncertain 

• Poorly Measured

• Ocean Carbon Value Chain

• Fragile

• Voluntary

• Critical Single point  



We have the tools to do the job

• Macovei et al, (2020) 
Progress in Oceanography. 

• Local Strengthening of sink 
in NE Atlantic over last 2 
decades

• Ship no longer operating, 
what is happening now?



We have the tools to do the job

Vassilis Kitidis, PML, U.K. 

Definitive study of N Sea published in 

2020

2015 net atmospheric influx was 26.2 

± 4.7 Tg C y-1)

What is happening now? 



Ocean Thematic Centre
➢ Leadership, outreach and administration ‘Helping the ICOS 

Ocean Observing Community deliver the data we need to 
quantify the oceans role in planetary C Cycling’ (Richard Sanders, 
Jess Thorn, Andrew Watson)

➢ Labelling ‘Helping stations to document that they make the 
highest quality measurements consistent with international best 
practice’ (Ingunn Skjelvan)

➢ Data ‘Building and sustaining the data pathway between ship 
and policy maker’ (Benjamin Pfeil)

➢ Training ‘Helping the community of stations to deliver the 
highest quality data’ (Tobias Steinhoff)

➢ Technology ‘Exposing stations to next generation technologies 
which will allow them to make better, cheaper, faster, less power 
intensive observations, often on new platforms’ (Socratis
Loucaides)
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Optimal Network probably contains a 
blend of platforms 

• Inclusion of Argo and 
Moorings key

• Inherent assumption that 
SOCAT will stay the same 



ICOS Survey of Funding 
Sustainability of Stations 2020-
2023

• From this year around 75% of stations do not have enough 
investment going into them. 

• In 2 years time, around half the stations will have inadequate 
running costs and people

• These are the basic data we use to quantify the (changing?) 
role of the ocean in the global C cycle. 



Funding sustainability of the environmental in 
situ observing networks in Europe

https://insitu.copernicus.eu/news/funding-sustainability-of-

the-environmental-in-situ-observing-networks-in-europe
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Sustainability

Sustained funding

Some near term uncertainty

No Current but expect some soon

Severe funding problems

Uncertain

https://insitu.copernicus.eu/news/funding-sustainability-of-the-environmental-in-situ-observing-networks-in-europe


Propose IOCOS 



• NOAA Statement 

• G7 Statements 

• UN Decade

• Canadian NACO

• IOCR

• G7 FSOI- IOCCP

• JPI Oceans 

Supportive
International 
Context



IOCR 





G7 Action 





Canadian NACO 









Acceptance step/ Ambition for Value Chain 
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Ambition for Value Chain?  
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• Ocean C cycle is key part of global C cycle

• It is not stable and its response to net zero is uncertain

• Our current systems to measure it are multiplatform and work

• However they are poorly funded and fragile

• There is a massive international impetus to improve things via  avalue chain
approach

Summary



Questions
Welcome!


