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Introduc*on	  
•  Accurate	   simula*on	  of	   regional	   temperature	  extremes	   remains	  a	  

significant	  challenge	  for	  global	  climate	  models	  (GCMs).	  
•  The	  extreme	  temperature	  events	  are	  related	  to	  standard	  devia*on	  

and	  skewness	  in	  temperature	  distribu*ons.	  	  

•  Iden*fica*on	   of	   overall	   characteris*cs	   in	   surface	   temperature	  
distribu*ons	  over	  South	  America.	  

•  Systema*c	   and	   quan*ta*ve	   comparisons	   of	   models	   with	  
observa*ons	   using	   Regional	   Climate	   Model	   Evalua&on	   System	  
(RCMES)	   to	   characterize	   uncertain*es	   of	   simulated	   temperature	  
extremes	  and	  to	  make	  reliable	  future	  projec*ons.	  

•  All	   six	  GCMs	   simulate	   the	   large	   standard	   devia*ons	   in	  Argen*na	  
and	  posi*ve	  skewness	  in	  Patagonia.	  

•  The	   large	   skewness	   in	  NCEP2	  over	   the	  Amazon	   river	  basin	   is	  not	  
well	  captured	  by	  most	  of	  GCMs.	  

Objec*ves	  

•  RCMES	   (hNp://rcmes.jpl.nasa.gov)	   is	   an	   open	   source	   soQware	  
package	   developed	   by	   NASA’s	   JPL	   and	   UCLA	   to	   facilitate	   the	  
evalua*on	   of	   climate	   models	   (RCMs	   and	   GCMs).	   Now	   Open	  
Climate	   Workbench	   is	   one	   of	   top-‐level	   projects	   at	   the	   Apache	  
SoQware	  Founda*on	  (hNp://www.apache.org).	  

Methodology	  
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Std. Skewness Regions 

C1 small + the northern half of the continent 
C2 small - Atlantic coast and  

Bolivian Andes 
C3 small ++ Amazon river basin,  

southwest Brazil and Paraguay 
C4 large Argentina, Chile and Uruguay 

•  In	  both	  RCP	  4.5	  and	  8.5	  MIROC5	  simula*ons,	  C3	  and	  C4	   regions	  are	  
expanded.	  	  

•  The	  difference	  between	  RCP	  4.5	  and	  8.5	  is	  small	  in	  MIROC5.	  However,	  
in	  RCP	  8.5,	  the	  Amazon	  river	  basin	  is	  switched	  from	  C1	  to	  C4.	  

•  The	  models	  commonly	  predicts	  shrinkage	  of	  C2	  and	  expansion	  of	  C4.	  

Future projections from MIROC5 Area fractions [%] of the four clusters  
in present (1981-2010) and future (2071-2100)  

Results	  

probability distributions of the four clusters 

•  This	  clustering	  analysis	  uses	  
only	  two	  moments	  of	  
temperature	  distribu*ons	  	  
for	  summarizing	  key	  
characteris*cs	  of	  
temperature	  distribu*ons.	  

•  The	  high	  posi*ve	  skewness	  
in	  Patagonia	  is	  captured	  
successfully	  by	  all	  models.	  

•  However,	  only	  MIROC5	  
simulates	  the	  C2	  and	  C3	  
regions	  reasonably.	  
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•  Most	   of	   CMIP5	  models	   could	   not	   capture	   the	   high	   skewness	   in	   the	  
Amazon	   river	  basin.	  So	   future	  projec*ons	  based	  on	   the	  models	  may	  
underes*mate	  the	  frequency	  of	  extreme	  heat	  events.	  

•  Climate	   change	   is	   expected	   to	   bring	   more	   record	   breaking	   high	  
temperature	  events	  in	  South	  America.	  

•  Dynamical	  mechanisms	  for	  the	  high	  skewness	  over	  South	  America	  will	  
be	  inves*gated	  using	  pressure	  and	  wind	  fields	  from	  NCEP2	  and	  CMIP5	  
models.	  	  

Summary	  and	  future	  plans	  

•  Loikith	   et	   al.	   [2013],	   Classifying	   reanalysis	   surface	   temperature	  
PDFs	  over	  North	  America	  with	  cluster	  analysis,	  GRL.	  


