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Introduction 

Analysis of atmospheric CO2 and climate change; 
 
The short term effect can be calculated ; 
 
Long-term effects of high levels a potential risk;  
 
Reducing CO2  would solve the problem but; 
 
The economic cost inhibits substantial action. 
 
 







Earth Energy Balance 

Energy from sum highest in equatorial regions; 
 
It is redistributed mainly by three processes: 
 
 1.  Convection currents in the atmosphere 
 
 2.  Ocean currents; and 
 
 3.  Radiation. 
 
The first two are not affected by the presence 
 of Greenhouse Gases in the atmosphere 



Source: Intergovernmental Panel on Climate Change 



IPCC R% 

IPCC R5: Fig SPM.1 







Dr. Lillycrop with petrified tree stump, Ellesmere Island 



Curbing Climate Change 

Paris Agreement on Climate Change – global temp:  +2⁰ max; 
 
• Trump defeated; US may rejoin the Agreement; 

 
• Flaw  – nations determine non-binding GHG reduction; 
 
• Does not reduce CO2 already in the atmosphere; 

 
• Thousands of years needed for natural reduction; 

 
To curb climate change, we must reduce atmospheric CO2 . 
 
 
  



Carbon Removal 

Climeworks, Switzerland, direct air removal ; 
 
Carbon Engineering, Canada, conversion to clean fuel; 
 
Deep Branch Biotech, UK, conversion to animal feed; 
 
Pumping CO2 into depleted oil and gas wells; 
 
Growing a trillion trees; 
 
XPRIZE: $20 million for conversion to valuable products; 
 
Earthshot Prize: Multi Million pound for “Repair Earth”. 
 
 



NASA  Scientific Evidence for Warming of the Climate System 



Climate Impacts of High CO2 

Melting ice caps and sea ice will affect weather patterns; 
 
Loss of snow and sea ice – impact on solar radiation; 
 
Less solar radiation will be reflected, more absorbed; 
 
Earth pushed to higher orbit - climate gradually cools; 
 
Historically, thousands of years to change to an ice age; 
 
Current level of atmospheric GHG accelerating the process. 
  



Biosphere 

Protecting the Biosphere by reducing CO2 is imperative; 
 
CO2 removed over 200 years as fossil fuel phased out; 
 
Cost high but cost of destroying Biosphere incalculable; 
 
If ice age averted, immense and far reaching implications; 
 
Earth could be kept in the “Goldilocks” zone indefinitely, 
not too hot, not too cold, by regulating atmospheric CO2 



THANK YOU 
 

Any questions? 




