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Objec(ve	
  
•  To	
  understand	
  and	
  interpret	
  results	
  published	
  by	
  Johansson	
  et	
  
al.	
  in	
  a	
  2015	
  paper	
  in	
  Nature	
  Climate	
  Change	
  	
  	
  

Research	
  
•  To	
  determine	
  why	
  Johansson	
  et	
  al.	
  obtained	
  very	
  small	
  
es(mates	
  of	
  the	
  surface	
  cooling	
  (-­‐0.2°C)	
  and	
  the	
  net	
  radia(ve	
  
forcing	
  (-­‐1W/m2)	
  caused	
  by	
  the	
  erup(on	
  of	
  Pinatubo	
  	
  	
  	
  

Impact	
  
•  Johansson	
  et	
  al.’s	
  es(mate	
  of	
  the	
  radia(ve	
  forcing	
  from	
  
Pinatubo	
  is	
  2.5	
  to	
  5	
  (mes	
  smaller	
  than	
  the	
  forcing	
  inferred	
  from	
  
direct	
  and	
  indirect	
  observa(ons	
  

•  Future	
  Bayesian	
  studies	
  seeking	
  to	
  es(mate	
  volcanic	
  cooling	
  
signals	
  should	
  incorporate	
  beOer	
  observa(onal	
  constraints	
  (like	
  
ISCCP	
  and	
  CERES	
  measurements	
  of	
  net	
  radia(ve	
  fluxes)	
  	
  
•  Johansson	
  et	
  al.’s	
  es(mate	
  of	
  volcanically-­‐caused	
  surface	
  
temperature	
  changes	
  during	
  the	
  “hiatus”	
  period	
  does	
  not	
  
accurately	
  reflect	
  known	
  shortcomings	
  and	
  uncertain(es	
  in	
  
volcanic	
  forcing	
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Global-­‐mean	
   net	
   downwelling	
   anomalies	
   from	
   the	
   ISCCP-­‐FD	
  
observa(onal	
   data	
   set.	
   Results	
   are	
   monthly	
   means	
   (black)	
   and	
  
annual	
   averages	
   (red).	
   The	
   base	
   period	
   used	
   for	
   calcula(ng	
  
anomalies	
  is	
  1983	
  to	
  1999.	
  These	
  and	
  other	
  direct	
  observa(ons	
  do	
  
not	
   support	
   Johansson	
   et	
   al.’s	
   very	
   small	
   (-­‐1W/m2)	
   posterior	
   best	
  
es(mate	
  of	
   the	
  net	
   top	
  of	
  atmosphere	
   radia(ve	
   forcing	
  caused	
  by	
  
the	
  June	
  1991	
  erup(on	
  of	
  Mt.	
  Pinatubo	
  in	
  the	
  Phillipines	
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