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Scientific knowledge and society
The story of nuclear winter

Aboveground testing of nuclear bombs 
was banned 1963 after measuring high 
radioactivity in the atmosphere.

In the 1980 several studies showed that a 
nuclear war could not be survived by any 
side, since the dust  and the aerosols 
carried up to the stratosphere would lead 
to a drop of average global temperature by 
8 – 11° C meaning that those who survive 
the direct effects of the bombs would die 
from cold and starvation.

Severe reduction of nuclear weapons in 
the 1990ties.
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What can we learn for today’s societal innovation
regarding climate change
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The STERN REVIEW: 
The Economics of Climate Change
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A first approach

• Societal innovation in the context of environmental problems is 

depending on knowledge.

• This knowledge ideally is based on the best available science.

• It should be integrated by trans-disciplinary cooperation.

• Scientists should be independent and transparent.
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Best available science should:

• be general in terms of providing a global 
picture be regional to provide information 
specific verification questions (Art. 14),

• be problem-oriented and able to answer 
specific question (e.g. urban fluxes or 
agricultural practices),

• be able to provide knowledge to increase 
quality of inventories

• be able to contribute to adaptation

• support developing countries

• avoid doubling efforts

Paris agreement at COP 21 
requires best available science on greenhouse gases 
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Research Infrastructures

Society faces many future challenges. […]
Research Infrastructures are one key
instrument in bringing together a wide
diversity of stakeholders to look for
solutions to many of the above-mentioned
problems. They can be seen as a focal
point for such interactions, in addition to
inspiring new research ideas and
attracting young enquiring minds. (ESFRI
Roadmap 2006)



Impact



Impact

To show the impact of ICOS will be crucial for its long-term 
sustainability:

• Scientific impact: data usage, products, publications;
• Technological impact: how fast can new technologies be 

implemented? (clearly resource dependent); 
• Societal impact: increase sustainability and resilience of our 

societies, indicators to be developed, e.g. by measuring 
connectivity to IPCC, SBSTA, GCOS, GEO etc.;

• Economic impact: commercial applications of data or 
technical innovation by new sensors.

ICOS will be a pilot study here for all ENVRIs. 



Page 10

$, €, ¥, £                   .

Costs of climate change

Costs of mitigation

Uncertainty

Reduced uncertainty

Money invested in observation system to reduce uncertainty

Primary
benefit

Money saved by 
reducing 

uncertainty

Profit from investments into 
environmental observations

Amsterdam 21.11.2089

Amsterdam 21.11.2089



Global Carbon Budget

Emissions are partitioned between the atmosphere, land, and ocean

Source: CDIAC; NOAA-ESRL; Houghton et al 2012; Giglio et al 2013; Joos et al 2013; Khatiwala et al 2013; 

Le Quéré et al 2014; Global Carbon Budget 2014

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://www.atmos-chem-phys.net/13/2793/2013/acp-13-2793-2013.html
http://www.biogeosciences-discuss.net/9/8931/2012/bgd-9-8931-2012.html
http://dx.doi.org/10.5194/essdd-7-521-2014
http://www.globalcarbonproject.org/carbonbudget/
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Source : D Brunner, EMPA COSMO model 

Concentration of GHG in the lower Atmosphere
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Concentration of GHG in the lower Atmosphere

Near Real Time Data
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Greenhouse gas exchange between
Oceans and Atmosphere

[curtesy: Dorothee Bakker]
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Overall data availability

http://www.socat.info
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Ocean fluxes

http://www.socat.info



Page 17

Greenhouse gas exchange between
Ecosystems and Atmosphere

Carbon and Greenhouse Gas Balances of Ecosystems

Luyssaert et al. 2007
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Forests
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Cropland
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Miombo Woodland (Zambia)
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2007/08 -17±31 

2008/09 +90±16 

REco
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2007/08 +1728±91 

2008/09 +1665±10 
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2007/08 +1745±91 

2008/09 +1575±40
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The Integrated Carbon Observation System (ICOS)
Vision and Scientific Mission

• fundamental understanding of carbon cycle, 
greenhouse gas budgets and perturbations and 
underlying processes,

• ability to predict future changes,

• verify the effectiveness of policies aiming to 
reduce greenhouse gas emissions,

• technical and scientific innovation,

• education and capacity building.
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Current status of ICOS: 9 signature countries, 
> 100 stations and VOS lines, 2016 fully operational

~100 Mio € Investments
~20 Mio € per year running costs
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Thank you for your attention!

werner.kutsch@icos-ri.eu
www.icos-ri.eu

mailto:werner.kutsch@icos-ri.eu
http://www.icos-ri.eu/

