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Concept:	  Compare	  the	  satellite	  measurements	  (of	  the	  real	  atmosphere)	  with	  the	  
simulator	  measurements	  (of	  the	  modeled	  atmosphere).	  
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GOCAP:  
GCM-Oriented CALIPSO Aerosol Product 

Observa7onal	  dataset	  op7mized	  for	  evalua7ng	  GCM	  with	  simulator	  
•  Level	  1.5:	  CALIPSO	  L1.5	  AQenuated	  BackscaQer	  (ATB)	  data	  (cloud	  screened)	  
•  Level	  1.5+:	  Aerosol	  Layer	  Detec@on/Noise	  Reduc@on;	  scaQering	  ra@o	  (SR)	  and	  

depolariza@on	  ra@o	  (DP)	  calcula@on	  
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GOCAP L2/L3: 
Retrieval, Aerosol Typing, Regridding 

•  Level	  2:	  Aerosol	  typing	  (SR,	  DP,	  surface,	  height))/Retrieval	  	  
	  	  	  	  	  (orbit	  data;	  dx=20km,	  dz=60m)	  
•  Level	  3:	  Lat-‐lon	  grid	  (0.25-‐deg,	  2-‐deg);	  daily,	  monthly,	  annual	  mean	  

GOCAP	  dataset	  
1.  ATB	  (3D)	  
2.  ScaQering	  Ra@o	  (3D)	  
3.  Depolariza@on	  (3D)	  
4.  Ex@nc@on	  by	  aerosol	  

types	  (3D)	  
5.  AOD	  (2D)	  
	  
Aerosol	  types	  
1.  Polluted	  con@nental	  
2.  Clean	  con@nental	  
3.  Desert	  dust	  
4.  Polluted	  dust	  
5.  Biomass	  burning	  
6.  Marine	  



Approach	  (consistent	  with	  GOCAP)	  
•  Orbital	  sampling	  
•  Aerosol	  op@cs	  (backscaQer)	  
•  Cloud	  masking	  (subgrid	  scale)	  
•  Solver	  for	  elas@c	  lidar	  equa@on	  	  
•  Aerosol	  layer	  detec@on	  
•  Retrieval/Aerosol	  typing	  

Aerosol Lidar Simulator for GCMs: 
Consistency between Models and Observations 

Simulator	  Output	  
1.  ATB	  (3D)	  
2.  ScaQering	  Ra@o	  (3D)	  
3.  Ex@nc@on	  by	  aerosol	  types	  (3D)	  
4.  AOD	  (2D)	  



Proposal: Using the Aerosol Lidar Simulator 
and GOCAP for Future AeroCOM Studies 

New	  science	  opportuni7es	  
•  Apples-‐to-‐apples	  comparison:	  Evaluate	  aerosol	  between	  models,	  
and	  between	  models	  and	  observa@ons,	  using	  consistent	  
algorithms	  and	  sampling	  strategy	  

	  
Use	  the	  aerosol	  simulator	  and	  GOCAP	  dataset	  for	  other	  GCMs	  
•  Current	  status:	  code	  implemented	  on	  COSP1.4	  (will	  work	  with	  
Robert	  Pincus	  and	  Dus@n	  Swales	  for	  implementa@on	  in	  COSP2.0);	  
manuscripts	  in	  prepara@on	  

•  Aerosol	  op@cs	  (180-‐degree	  backscaQer	  for	  aerosols)	  
•  Nudged	  simula@on	  (2008)	  
•  Output	  necessary	  fields	  for	  running	  COSP	  plus	  aerosol	  fields	  
(backscaQer	  by	  species)	  

	  


