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ATM	
  Data	
  Processing	
  Stages	
  

Preliminary	
  “quick	
  look”	
  field	
  processing	
  
• Uses	
  course	
  GPS	
  trajectories	
  and	
  es&mated	
  ATM	
  biases	
  
• Provides	
  a	
  quick	
  indica&on	
  of	
  ATM	
  data	
  quality	
  	
  

First	
  stage-­‐	
  (Preliminary)	
  
• Uses	
  single	
  sta&on	
  GPS	
  trajectories	
  	
  
• Provides	
  processed	
  data	
  from	
  calibra&on	
  site	
  and	
  crossing	
  points	
  
used	
  to	
  improve	
  ATM	
  biases	
  	
  
• Used	
  to	
  iden&fy	
  regions	
  where	
  addi&onal	
  ATM	
  data	
  filtering	
  may	
  be	
  
requires	
  (ice	
  fog,	
  clouds,	
  etc)	
  

Second	
  stage	
  (Processed,	
  Filtered	
  and	
  an	
  ATM	
  ICESSN	
  product	
  produced)	
  
• Uses	
  best	
  GPS	
  trajectories	
  based	
  on	
  mul&ple	
  sta&ons	
  and	
  other	
  
refinements.	
  
• Uses	
  filtered	
  ATM	
  T2	
  data	
  (using	
  ATM	
  T3	
  data	
  to	
  fill	
  in	
  ATM	
  T2	
  data	
  
gaps)	
  
• Produced	
  a	
  ATM	
  ICESSN	
  data	
  product	
  (mul&ple	
  surface	
  planes	
  
summary	
  file)	
  

Final	
  Product-­‐	
  All	
  possible	
  data	
  processing	
  improvements	
  completed	
  



Timeline	
  for	
  processing	
  2009	
  Greenland	
  Opera6on	
  IceBridge	
  ATM	
  data	
  

100%	
  already	
  processed	
  to	
  stage	
  2	
  level	
  (ICESSN	
  product	
  available)	
  
~60	
  %	
  finalized	
  with	
  no	
  further	
  data	
  processing	
  improvement	
  required	
  

Remaining	
  missions	
  should	
  be	
  finalized	
  by	
  June	
  1,	
  2010	
  
ATM3	
  files	
  will	
  be	
  processed	
  to	
  fill	
  remaining	
  data	
  gaps	
  due	
  to	
  clouds	
  at	
  aircra]	
  al&tude.	
  

Timeline	
  for	
  processing	
  2009	
  Antarc6c	
  Opera6on	
  IceBridge	
  ATM	
  data	
  

Mul&ple	
  mission	
  days	
  have	
  preliminary	
  processing;	
  results	
  look	
  very	
  promising.	
  

Missions	
  are	
  now	
  undergoing	
  first	
  stage	
  processing	
  to	
  accurately	
  determine	
  
moun&ng	
  and	
  range	
  biases,	
  and	
  single	
  and	
  mul&	
  ground	
  sta&on	
  GPS	
  processing.	
  	
  

Remaining	
  missions	
  will	
  be	
  processed	
  thru	
  second	
  stage	
  by	
  approximately	
  Sept	
  1,	
  2010.	
  

All	
  data	
  products	
  finalized	
  by	
  Dec	
  2010.	
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ATM	
  IceBridge	
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  Quan&ty	
  Summary	
  	
  





NADIR	
  PHOTOGRAPHY	
  
&	
  ATM	
  TOPOGRAPHY	
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NADIR	
  PHOTOGRAPHY	
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  TOPOGRAPHY	
  























PARIS	
  Ice	
  Sounding	
  Radar	
  data	
  availability	
  2009	
  



Early	
  Ice	
  Bridge	
  –	
  ICESat	
  Results	
  

.	
  Thule	
  Air	
  Base	
  

Loca&on	
  of	
  ICESat	
  and	
  ATM	
  
Lidar	
  data	
  in	
  North	
  Central	
  
Greenland	
  



ICESat	
  data	
  collected	
  April	
  4,	
  2009	
  
ATM	
  data	
  collected	
  April	
  20,	
  2009	
  



Difference	
  between	
  airborne	
  data	
  collected	
  N-­‐S,	
  and	
  repeated	
  S-­‐N	
  	
  















21	
  missions	
  
227.4	
  flight	
  hours	
  
83,858	
  nau&cal	
  miles	
  
flown	
  
(about	
  4	
  &mes	
  
around	
  the	
  Earth	
  at	
  
the	
  equator)	
  

Thanks	
  for	
  your	
  
interest!	
  





Armada	
  de	
  Chile	
  P3	
  

Collabora&ons	
  with	
  
Centro	
  de	
  Estudios	
  
Cienmficos	
  in	
  2002,	
  2004	
  
and	
  2008	
  





Histograms	
  of	
  differences	
  

ICESat	
  –	
  ATM	
   ATM	
  N_S	
  –	
  ATM	
  S_N	
  

Mean	
  difference	
  =	
  2	
  cm	
  
RMS	
  =	
  19	
  cm	
  

Mean	
  difference	
  =	
  1	
  cm	
  
RMS	
  =	
  3	
  cm	
  



As	
  an	
  addi&onal	
  check	
  we	
  compared	
  to	
  a	
  different	
  ICESat	
  pass	
  from	
  the	
  previous	
  year	
  
(March	
  14,	
  2008)	
  

The	
  scaper	
  is	
  ~	
  half	
  that	
  of	
  the	
  recent	
  low-­‐power	
  data.	
  	
  The	
  nega&ve	
  differences	
  suggests	
  
	
  thinning	
  has	
  taken	
  place	
  between	
  March,	
  2008	
  and	
  April,	
  2009.	
  	
  












