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 Bright	  red	  trace	  is	  a	  cloud	  echo	  in	  an	  updraO,	  ~0.7m/s.	  
 Weak	  drizzle	  echo	  begins	  at	  1	  min.,	  increasing	  to	  near	  cloud	  strength.	  
 Increase	  in	  total	  reflecLvity	  (black)	  supports	  microphysical	  growth.	  
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Spectrum	  alignment,	  averaging,	  and	  decomposiLon	  	  





Retrievals	  of	  cloud	  and	  drizzle	  reflecLvity	  	  
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Drizzle	  reflecLvity	  profiles	  above/below	  cloud	  base	  for	  
four	  different	  cloud	  reflecLvity	  ranges	  
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SUMMARY:	  	  We	  are	  working	  to	  close	  the	  remaining	  gaps	  in	  the	  condiLons	  for	  
which	  we	  can	  perform	  combined	  cloud/drizzle	  retrievals,	  in	  effect,	  maximizing	  the	  
domain	  covered	  by	  the	  middle	  column	  below.	  We	  are	  integraLng	  our	  recent	  techniques,	  
and	  more	  established	  ones,	  into	  an	  opLmal	  esLmaLon	  framework	  driven	  by	  a	  powerful	  
forward	  model	  of	  cloud	  processes,	  to	  produce	  a	  unified	  best	  esLmate	  of	  physical	  
quanLLes	  with	  robust	  tools	  for	  esLmaLng	  uncertainty.	  


