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Space	
  Hazards	
  Induced	
  near	
  Earth	
  by	
  
Large,	
  Dynamic	
  Storms	
  
•  The	
  main	
  objecHve	
  of	
  SHIELDS	
  project	
  is	
  to	
  develop	
  a	
  new	
  

capability	
  to	
  understand,	
  model,	
  and	
  predict	
  the	
  spacecraK	
  
Surface	
  Charging	
  Environment	
  (SCE).	
  

•  InsHtuHonal	
  CompuHng	
  resources	
  have	
  
been	
  used	
  to:	
  
–  Develop	
  and	
  implement	
  a	
  data	
  assimilaHon	
  method	
  to	
  kineHc	
  ring	
  

current–atmosphere	
  interacHon	
  model	
  (RAM)	
  and	
  a	
  3-­‐D	
  equilibrium	
  
magneHc	
  field	
  code	
  (SCB)	
  

–  Simulate	
  a	
  high-­‐fidelity	
  simulaHon	
  of	
  an	
  BATS-­‐R-­‐US	
  magneto	
  hydro-­‐
dynamic	
  code	
  

•  First	
  results	
  include:	
  
–  AssimilaHon	
  of	
  RAM-­‐SCB	
  with	
  ensemble	
  Kalman	
  filter	
  using	
  RBSP	
  data	
  	
  



Data	
  AssimilaHon	
  Results	
  

•  Use	
  localized	
  ensemble	
  Kalman	
  
filter	
  

•  Proton	
  flux	
  data	
  from	
  the	
  RBSP	
  
satellite	
  is	
  used	
  for	
  assimilaHon	
  

•  Substorm	
  event	
  observed	
  on	
  July	
  
18,2013;	
  try	
  to	
  reproduce	
  event	
  
with	
  data	
  assimilaHon	
  in	
  RAM-­‐SCB	
  

•  DramaHc	
  error	
  reducHon	
  in	
  
assimilated	
  compared	
  non-­‐
assimilated	
  


