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Part 1: Essential Climate Variables
• The design of ICOS is directly responding to the

ECVs in all three domains;
• ICOS has an integrated data life cycle, well

established data access through the ICOS Carbon 
Portal and an open data policy;

• Being a Research Infrastructure, ICOS is inheriting
long-term sustainability;

• Becoming operational, ICOS aims to provide
stronger support towards GCOS within a global 
coalition of Research Infrastructures.



Atmosphere composition ECVs

Air Core

ICOS atmosphere stations
with CO2 and CH4 measurements
are ‚contributing network‘ in GAW

Discussion about TCCON
integration ongoing

 Action A33: Maintain WMO GAW CO2
and CH4 monitoring networks



Biogeochemistry

Panel 

Ocean biogeochemistry

Seawater system
Electronics/detector

Atmospheric sampling tube
GPS system 

Fixed stations 

Voluntary  Observing Ships



Terrestrial



Terrestrial

Annual courses at all sites

Tower based at all sites

Flux data for model calibration

Tower based at all sites



Terrestrial

Real ground truthing?

Tree height and circumference

Ground lidar in test mode

Repeated stock take

Annual carbon balances





Direct flux measurements, the core of the ICOS ecosystem measurements
are somehow hidden under ”Anthropogenic GHG fluxes” with 
Global Carbon Project as data source.



31%
11.6 GtCO2/yr

Fate of anthropogenic CO2 emissions (2006-2015)

Source: CDIAC; NOAA-ESRL; Houghton et al 2012; Giglio et al 2013; Le Quéré et al 2016; Global Carbon Budget 2016

26%
9.7 GtCO2/yr

34.1 GtCO2/yr

91%

9%
3.5 GtCO2/yr

16.4 GtCO2/yr

44%

Sources = Sinks

http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
http://www.biogeosciences.net/9/5125/2012/bg-9-5125-2012.html
http://onlinelibrary.wiley.com/doi/10.1002/jgrg.20042/abstract
http://dx.doi.org/10.5194/essd-8-605-2016
http://www.globalcarbonproject.org/carbonbudget/


Global GPP
440 GtCO2/yr

Global Resp
440 GtCO2/yr

31%
11.6 GtCO2/yr

26%
9.7 GtCO2/yr

37,6 GtCO2/yr
Anthropogenic 
CO2 emissions 

34.1 GtCO2/yr

Fossil fuels 
CO2 emissions 



Terrestrial

31%
11.6 GtCO2/yr

Source: CDIAC; NOAA-ESRL; Houghton et al 2012; Giglio et al 2013; Le Quéré et al 2016; Global Carbon Budget 2016

26%
9.7 GtCO2/yr

34.1 GtCO2/yr

91%

9%
3.5 GtCO2/yr

16.4 GtCO2/yr

44%

Sources = Sinks

Suggestion
There should be a ECV „Terrestrial CO2 fluxes“ as stand-alone Biosphere ECV (not as a sub-
category of Anthropogenic greenhouse gas fluxes in the human dimension)

Rationale
Land sink is mainly a natural (biospheric) process that is very vulnerable to climate change and 
human land management..
Standardized observations conducted by large and sustainable research infrastructures and who 
also support the integration within fluxnet.



Global  Climate Indicators 
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Global  Climate Indicators 
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Two quotes 

A systems approach is vital when responding to the impacts of climate 
change. Ecosystem-based approaches can tackle mitigation and adaptation 
and provide co-benefits for sustainable development.

„
„

UNFCCC Summary report on the tenth meeting of the research dialogue
Bonn, Germany, 3 May 2018 Note by the Chair of the SBSTA

There is no overall coordination of terrestrial observations: the Global 
Terrestrial Observing System (GTOS) aimed to do this but is no longer 
operational. GTOS was set up to provide overall coordination of terrestrial 
observations, including identifying users’ needs, defining observational 
requirements and coordinating observations across different themes, e.g. 
climate change, biodiversity loss, preserving ecosystems, agriculture and 
water. The need for cooperation continues, …

„

„
GCOS The global observing system for climate: 
implementation needs, WMO 2016



Part 2: Actions
A quick note about data

Action G15: Open data policies
Action G16: Metadata
Action G17: Support to national data centres 

ICOS Carbon Portal is a data centre for 12 countries 
 Action G18: Long-term accessibility of data
 Action G19: Data access and discoverability
 Action G20: Use of digital object identifiers for data 

records



Part 2: Actions

NEON is only
one regional 
Research 
Infrastructure

What is the
specific role
expected from
GEO?



Part 3: What to be done where by whom and when?

Global coalition of stable Research Infrastructures could
improve GCOS particularly in the terrestrial ecosystem
domain and work towards a GTOS successor.

Leading global organisation could be GEO.

In this context, ICOS supports the further development of
FLUXNET as a main data source for a new ECV on 
„terrestrial CO2 fluxes“



THANK YOU FOR YOUR ATTENTION!

Dr. habil. Werner L Kutsch, werner.kutsch@icos-ri.eu, www.icos-ri.eu
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