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The	  con(nuous	  enhancement	  of	  the	  resolu(on	  of	  atmospheric	  data	  assimila(on	  systems	  
poses	  new	  challenges	  for	  the	  inges(on	  of	  satellite	  observa(ons	  which,	  in	  such	  systems,	  
constrain	  the	  output	  of	  a	  chemical	  transport	  model.	  The	  common	  assump(on	  that	  the	  
informa(on	  contributed	  by	  the	  satellite	  observa(on	  comes	  from	  the	  column	  over	  the	  
ground	  footprint	  (for	  nadir	  sounders)	  or	  from	  the	  tangent	  point	  (for	  limb	  sounders),	  of-‐
ten	  lacks	  accuracy.	  Due	  to	  radia(ve	  transfer	  effects	  combining	  with	  scanning	  and	  orbital	  
proper(es	  of	  the	  sounder,	  remote	  sensing	  by	  spectroscopic	  techniques	  yields	  only	  a	  
smoothed	  percep(on	  of	  the	  atmospheric	  field.	  Horizontal	  smoothing	  proper(es	  can	  be	  
characterised	  by	  the	  spread	  of	  the	  measured	  informa(on	  and	  its	  geographic	  offset	  with	  
respect	  to	  the	  footprint	  or	  tangent	  point.	  In	  some	  cases	  both	  the	  spread	  and	  the	  offset	  
can	  be	  larger	  than	  the	  spa(al	  resolu(on	  of	  the	  assimila(on	  system.	  In	  such	  a	  situa(on,	  
the	  classic	  observa(on	  operator	  consis(ng	  of	  a	  linear	  interpola(on	  of	  the	  model	  at	  the	  
footprint	  or	  tangent	  point	  may	  lead	  to	  non-‐negligible	  noise	  and	  bias.

In	  recent	  years	  we	  have	  developed	  parameterised	  observa(on	  operators	  for	  nadir,	  limb,	  
and	  solar	  occulta(on	  satellite	  data.	  Here	  we	  use	  these	  operators	  on	  illustra(ve	  atmos-‐
pheric	  fields	  to	  quan(fy	  the	  noise	  and	  bias	  introduced	  in	  model-‐observa(on	  compari-‐
sons	  when	  neglec(ng	  the	  actual	  sensi(vity,	  spread	  and	  offset.	  We	  show	  that	  in	  the	  
framework	  of	  data	  comparisons,	  like	  in	  data	  assimila(on,	  scaGer	  and	  bias	  can	  be	  re-‐
duced	  significantly	  when	  adjus(ng	  co-‐loca(on	  criteria	  using	  the	  appropriate	  observa(on	  
operators.	  With	  the	  dras(c	  reduc(on	  in	  observa(onal	  constraints	  for	  data	  assimila(on	  
an(cipated	  in	  the	  2nd	  half	  of	  this	  decade,	  and	  with	  the	  increased	  use	  of	  tracer-‐tracer	  
correla(ons	  which	  also	  depend	  on	  co-‐loca(on	  assump(ons,	  the	  use	  of	  pragma(c	  obser-‐
va(on	  operators	  at	  low	  computa(onal	  cost	  in	  model-‐observa(on	  comparisons	  may	  be	  
equally	  beneficial.	  	  


