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Objec(ve	
  
• To	
  compare	
  modeled	
  and	
  observed	
  pa4erns	
  of	
  the	
  
ver(cal	
  structure	
  of	
  atmospheric	
  temperature	
  change	
  

Research	
  

• To	
  determine	
  whether	
  anthropogenic	
  “fingerprint”	
  is	
  
sta(s(cally	
  iden(fiable	
  in	
  satellite	
  observa(ons	
  

• To	
  determine	
  whether	
  iden(fica(on	
  of	
  a	
  human-­‐caused	
  
fingerprint	
  is	
  robust	
  to	
  current	
  uncertain(es	
  in	
  climate	
  
models	
  and	
  observa(ons	
  

Impact	
  
• A	
  human-­‐caused	
  la(tude/al(tude	
  pa4ern	
  of	
  atmospheric	
  
temperature	
  change	
  can	
  be	
  iden(fied	
  with	
  high	
  sta(s(cal	
  
confidence	
  in	
  satellite	
  data	
  –	
  we	
  show	
  clear	
  evidence	
  of	
  a	
  
discernible	
  human	
  influence	
  on	
  the	
  thermal	
  structure	
  of	
  
the	
  atmosphere	
  

• A	
  human-­‐caused	
  fingerprint	
  is	
  iden(fiable	
  not	
  only	
  
rela(ve	
  to	
  internal	
  “climate	
  noise”,	
  but	
  also	
  rela(ve	
  to	
  
the	
  larger	
  total	
  natural	
  variability	
  arising	
  from	
  changes	
  in	
  
solar	
  irradiance	
  and	
  volcanic	
  forcing	
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Models: natural influences only 

Models: human influences only 
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Satellite observations 

Atmospheric	
  temperature	
  trends	
  in	
  CMIP-­‐5	
  models	
  (top	
  2	
  panels)	
  
and	
   in	
   satellite	
   observa(ons	
   from	
   Remote	
   Sensing	
   Systems.	
   For	
  
further	
  details,	
  refer	
  to	
  Fig.	
  2	
  in	
  Santer	
  et	
  al.	
  (2013)	
  


