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Global	
  Temperatures:	
  Departure	
  from	
  Long-­‐term	
  Average	
  

NASA	
  Goddard	
  InsAtute	
  for	
  Space	
  Studies,	
  hFp://data.giss.nasa.gov/gistemp/graphs_v3/	
  	
  

Ocean	
  temperatures	
  are	
  rising	
  too!	
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Increasing	
  Ocean	
  Heat	
  Content	
  

AnimaAon:	
  	
  hFps://youtu.be/TO03ColwxHE	
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Atmospheric	
  CO2	
  in	
  the	
  past	
  400,000	
  years	
  

Source:	
  Laboratoire	
  de	
  Glaciologie	
  et	
  de	
  Geophysique	
  de	
  l’Environnement	
  

CO2	
  since	
  1960	
  

hFp://www.esrl.noaa.gov/gmd/ccgg/trends/	
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Compare	
  the	
  rate	
  of	
  change	
  
400,000	
  years	
  ago	
  to	
  present	
  

This	
  figure	
  was	
  prepared	
  by	
  Robert	
  A.	
  Rohde	
  from	
  publicly	
  available	
  data	
  and	
  is	
  incorporated	
  into	
  the	
  Global	
  Warming	
  Art	
  project.	
  	
  Downloaded	
  from	
  hFp://
commons.wikimedia.org/wiki/File:Carbon_Dioxide_400kyr.png	
  

SkepAcalscience.com	
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Historic trends in CO2 emission sources

Total	
  Global	
  Carbon	
  Emission	
  EsAmates	
  
1750	
  to	
  2008	
  

PloFed	
  from	
  data	
  on	
  hFp://cdiac.ornl.gov/trends/emis/glo.html	
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Changes in Temperature & CO2

IPCC	
  2013,	
  AR5	
  

Temperature	
  departures	
  relaAve	
  to	
  1901–2000	
  
mean	
  (NOAA)	
  

Atmospheric	
  CO2	
  &	
  
temperature	
  	
  have	
  	
  both	
  	
  
increased	
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Global climate models: ���
No warming without CO2

hFp://www.windows2universe.org/earth/climate/images/pcm_ensemble.png	
  

Blue:	
  models	
  run	
  with	
  CO2	
  
same	
  as	
  1900	
  &	
  
measured	
  volcanic	
  
events	
  +	
  solar	
  
energy	
  

	
  
Red:	
  models	
  run	
  with	
  

measured	
  CO2	
  (&	
  
other	
  greenhouse	
  
gases)	
  and	
  SO4	
  &	
  
measured	
  volcanic	
  
events	
  +	
  solar	
  
energy	
  
	
  =	
  >0.5˚	
  warmer	
  

	
  


