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We	
  present	
  an	
  analysis	
  of	
  joint	
  balloon	
  sonde	
  profiles	
  of	
  water	
  vapor	
  and	
  ozone	
  

made	
  at	
  Costa	
  Rica	
  from	
  2005-­‐2011	
  using	
  compositing	
  techniques,	
  tracer-­‐tracer	
  

diagrams	
  and	
  back-­‐trajectory	
  methods.	
  	
  Our	
  analysis	
  reveals	
  important	
  seasonal	
  

differences	
  in	
  structure	
  in	
  the	
  upper	
  troposphere	
  and	
  lower	
  stratosphere.	
  Water	
  

vapor	
  amounts	
  in	
  boreal	
  winter	
  at	
  Costa	
  Rica	
  are	
  much	
  lower	
  than	
  expected	
  from	
  

local	
  ice	
  saturation	
  temperatures.	
  	
  The	
  boreal	
  summer	
  data	
  show	
  both	
  higher	
  

average	
  water	
  vapor	
  amounts	
  and	
  a	
  much	
  higher	
  level	
  of	
  variability	
  than	
  the	
  winter	
  

data.	
  	
  To	
  understand	
  this	
  seasonal	
  contrast	
  we	
  consider	
  three	
  sources	
  of	
  tracer	
  

variability:	
  wave-­‐induced	
  vertical	
  motion	
  across	
  strong	
  vertical	
  gradients	
  (‘wave	
  

variability’),	
  differences	
  in	
  source	
  air	
  masses	
  resulting	
  from	
  horizontal	
  transport	
  

(‘source	
  variability’),	
  and	
  changes	
  induced	
  along	
  parcel	
  paths	
  due	
  to	
  physical	
  

processes	
  (‘path	
  variability’).	
  	
  The	
  winter	
  and	
  summer	
  seasons	
  show	
  different	
  mixes	
  

of	
  these	
  three	
  sources	
  of	
  variability	
  with	
  more	
  air	
  originating	
  in	
  the	
  tropical	
  western	
  

Pacific	
  during	
  winter.	
  

	
  


