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Hybrid Variational-Ensemble 

•  Incorporate ensemble perturbations directly into 
variational cost function through extended control 
variable 
–  Lorenc (2003), Buehner (2005), Wang et. al. (2007), etc. 
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βf	  &	  βe:	  weigh;ng	  coefficients	  for	  fixed	  and	  ensemble	  covariance	  respec;vely	  
xt:	  (total	  increment)	  sum	  of	  increment	  from	  fixed/sta;c	  B	  (xf)	  and	  ensemble	  B	  	  
αk:	  extended	  control	  variable;	  	  	  	  	  	  	  	  :ensemble	  perturba;on	  
L:	  correla;on	  matrix	  [localiza;on	  on	  ensemble	  perturba;ons]	  
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Analysis	  Increments	  (EnKF	  Analysis	  –	  First	  Guess)	  
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Plans/Issues	  
•  Implement	  global	  version	  using	  GFS	  in	  NCEP	  opera;ons	  Q3FY12.	  
•  Regional	  (H)WRF	  version	  is	  being	  tested. 	  	  

–  First	  as	  standalone	  EnKF	  
–  Then	  test	  use	  of	  ensemble	  covariances	  in	  GSI.	  
–  Ini;ally	  a	  single	  (sta;onary)	  domain	  (27	  km).	  

•  Issues	  for	  regional	  (incomplete	  list)	  
–  Nes;ng	  strategy	  (how	  to	  deal	  with	  moving	  nests)	  
–  Con;nously	  cycling	  outer	  nest?	  	  Par;al	  cycling?	  
–  Radiance/radar	  assimila;on?	  
–  Model	  error	  representa;on	  (infla;on,	  mul;-‐model,	  mul;-‐param,	  
stochas;c	  parameteriza;on?).	  

•  How	  to	  make	  sure	  system	  can	  accept	  advances	  from	  HFIP	  community?	  
–  System	  design	  (extensibility)?	  
–  Community	  support?	  


