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Demonstrate the CO2-Problem with an animation on YouTube: 
 
Go to   https://www.youtube.com/watch?v=t0dXjmoA0dw  

https://www.youtube.com/watch?v=t0dXjmoA0dw
https://www.youtube.com/watch?v=t0dXjmoA0dw


Relevance of carbon in the climate system? 



 Carbon in the climate system 

• Carbon characteristics 

• Budget 

• Results 
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Vertical energy fluxes in the climate system 
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• Oxygen                21% 
• Nitrogen                       78% 
• Argon              1% 
• Water vapor H20           (0-4%) 
• Ozone 03                (0.03 ppm) 
• Carbon dioxide CO2  (280-400 ppm) 
• Methane   CH4         (600-1800 ppb) 
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Global greenhouse effect: 33°C 
 





Biological energy storage 

Biological energy use 
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The budget perspective of the climate system 

Concept: A state quantity like CO2 is subject 
to three possible change mechanisms: 

 Time change: Storage S 
 Space change: Outflow A 
 Matter change: Phase flux U 
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Fundamental budget formula 
 

S + A + U = 0 
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Fig. 8.2 from Hantel & Haimberger 2016 
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Annual increase of CO2 
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CO2 budget equation for an atmospheric column 
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U + + =   0 

Equator 

North pole 

South pole 
180° 180° 0° 



M. Hantel & L. Haimberger: Carbon in the climate system (presentation, given at KIÖS (ÖAW), 21 Nov. 2016) 



M. Hantel & L. Haimberger: Carbon in the climate system (presentation, given at KIÖS (ÖAW), 21 Nov. 2016) 



M. Hantel & L. Haimberger: Carbon in the climate system (presentation, given at KIÖS (ÖAW), 21 Nov. 2016) 

CO2-budget 2001-2012 
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LET US BEGIN TO WORK ON IT 
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