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Model	  Ensemble	  Control	  System,	  	  
The	  Texas	  effort	  	  
“Tex-‐MECS”	  

bitbucket.org/mtobis/tex-‐mecs	  
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•  Beta	  version	  ….	  S6ll	  a	  work	  in	  progress	  
•  Open	  source	  license	  
•  Includes	  a	  CAM	  example	  
•  Par6cularly	  giRed	  in	  managing	  dependent	  experiments.	  
•  Has	  restart	  capability.	  Allows	  ensemble	  sampling	  to	  
con6nue	  indefinitely.	  

•  Jackson	  et	  al.,	  2004	  (JCL)	  
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The	  joint	  probability	  of	  two	  correlated	  quan66es	  	  
is	  given	  by:	  
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Parameter	  sensi6vity	  experiments	  Wind	  forcing	  
uncertainty	  



Global	  Mean	  Temperature	  aRer	  doubling	  CO2	  

CAM	  3.1	  Equilibrium	  Climate	  Sensi6vity	  
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•  “Structural”	  EOFs	  provide	  unique	  
view	  of	  processes	  that	  affect	  
predic6ons.	  
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What	  is	  not	  as	  important	  

•  Cloud	  frac6on	  
•  Zonal	  mean	  temperature	  
•  Surface	  wind	  stress	  
•  Zonal	  winds	  
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What	  is	  important	  

•  Longwave	  fluxes	  at	  TOA	  	  	  
•  Longwave	  cloud	  forcing	  
•  Shortwave	  flux	  at	  TOA	  	  
•  Shortwave	  cloud	  forcing	  	  
•  Precipita6on	  
•  Zonal	  rela6ve	  humidity	  
•  2	  meter	  air	  temperature	  

TOA	  =	  top	  of	  atmosphere	  
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2	  meter	  air	  temperature	  
EOF	  1	  
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EOF	  2	  

Shortwave	  Cloud	  Forcing	   Longwave	  Cloud	  Forcing	  

Precipita6on	   Zonal	  Rela6ve	  Humidity	  
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EOF	  7	  

Shortwave	  Cloud	  Forcing	   Longwave	  Cloud	  Forcing	  

Precipita6on	   Zonal	  Rela6ve	  Humidity	  
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Summary	  
•  Beta	  version	  of	  Tex-‐MECS	  is	  available	  for	  
anyone	  to	  manage	  large	  ensembles	  over	  HPC	  
resources.	  

•  Perturbed	  Physics	  Ensembles	  can	  be	  used	  to	  
generate	  “structural”	  EOFs,	  which	  in	  turn	  can	  
suggest	  how	  observa6onal	  constraints	  can	  be	  
combined	  into	  a	  scalar	  metric.	  

•  Not	  all	  uncertain	  model	  structures	  affect	  
predic6ons.	  	  
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