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•  Subtle	
  pyrgeometer	
  thermistor	
  problems	
  can	
  go	
  

unno8ced	
  for	
  months	
  
	
  
•  Problems	
  persist	
  when	
  thermistor	
  errors	
  are	
  typically	
  

small	
  (<	
  1°C)	
  and	
  not	
  readily	
  percep8ble	
  in	
  data	
  QC	
  

•  Small	
  thermistor	
  temperature	
  errors	
  can	
  result	
  in	
  
significant	
  longwave	
  irradiance	
  errors	
  

	
  
•  The	
  ability	
  to	
  recover	
  LW	
  data	
  tainted	
  by	
  bad	
  

thermistor	
  measurements	
  serves	
  to	
  preserve	
  BSRN	
  
long	
  term	
  data	
  records	
  

Mo8va8on	
  



Normal	
  pyrgeometer	
  thermistor	
  data	
  

Up-­‐looking	
  
pyrgeometer	
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  Td	
  

Down-­‐looking	
  
pyrgeometer	
  
Tc	
  and	
  Td	
  



A	
  strange	
  reversal	
  of	
  the	
  normal	
  case	
  -­‐	
  dome	
  
temperature	
  order	
  of	
  the	
  up-­‐viewing	
  pyrgeometer	
  

Fort	
  Peck	
  10	
  Dec.	
  2000	
  

Which	
  
thermistor	
  is	
  
bad?	
  

This	
  problem	
  
persisted	
  for	
  
seven	
  months	
  



Cool	
  cloud	
  base	
  
Very	
  cold	
  atmosphere	
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  Tcase	
   Tdome~	
  	
  Tcase	
  

Thermopile	
  
signal	
  
largely	
  
nega8ve	
  

Thermopile	
  
signal	
  

nega8ve	
  
but	
  small	
  

Premise	
  of	
  the	
  correc8on	
  method:	
  	
  
Pyrgeometer	
  case	
  –	
  dome	
  temperature	
  difference	
  

is	
  correlated	
  with	
  the	
  thermopile	
  signal	
  



Up-­‐looking	
  pyrgeometer	
  case-­‐dome	
  temperature	
  difference	
  
versus	
  the	
  thermopile	
  signal	
  

Fort	
  Peck,	
  8-­‐Oct.	
  through	
  9	
  Dec.	
  2000	
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  –	
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  =	
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  signal)	
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  signal)	
  +	
  0.3096	
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  signal)	
  -­‐	
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Wet	
  mode:	
  
RH	
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  80%	
  
Tc	
  –	
  Tsky_BB	
  <	
  6°K	
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  dome	
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Down-­‐looking	
  pyrgeometer	
  case-­‐dome	
  temperature	
  
difference	
  versus	
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  thermopile	
  signal	
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Error	
  assessment	
  of	
  correc8on	
  method	
  	
  

Bondville,	
  period	
  used:	
  1-­‐June	
  to	
  15	
  July	
  2005	
  
Up-­‐looking	
  pyrgeometer	
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Errors	
  associated	
  with	
  predicted	
  case	
  and	
  dome	
  
temperatures	
  for	
  a	
  	
  up-­‐looking	
  pyrgeometer	
  	
  

Bondville	
  24-­‐Jul-­‐2005	
  	
  

Mean	
  LW	
  error	
  (new	
  Td)	
  =	
  0.63%	
  ±0.6%	
  Mean	
  LW	
  error	
  (new	
  Tc)	
  =	
  0.87%	
  ±0.8%	
  



Error	
  assessment	
  of	
  correc8on	
  method	
  for	
  a	
  down-­‐looking	
  
pyrgeometer	
  

Bondville,	
  period	
  used:	
  1-­‐June	
  to	
  15	
  July	
  2005	
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Errors	
  associated	
  with	
  predicted	
  case	
  and	
  dome	
  
temperatures	
  for	
  a	
  down-­‐looking	
  pyrgeometer	
  	
  	
  

Bondville	
  24-­‐Jul-­‐2005	
  	
  

Mean	
  Td	
  error	
  =	
  -­‐0.125%	
  ±0.6%	
  (2σ	
  )	
  

Mean	
  LW	
  error	
  (new	
  Td)=	
  -­‐0.13%	
  ±0.6%	
  Mean	
  LW	
  error	
  (new	
  Tc)=	
  -­‐0.17%	
  ±0.9%	
  



Summary	
  of	
  method	
  

•  Determine	
  which	
  pyrgeometer	
  thermistor	
  is	
  bad	
  

•  Use	
  a	
  period	
  of	
  good	
  opera8on	
  to	
  develop	
  rela8onship	
  
between	
  the	
  case-­‐dome	
  temperature	
  difference	
  and	
  the	
  
thermopile	
  signal	
  (rela8onships	
  are	
  site	
  and	
  instrument	
  
dependent)	
  

•  Develop	
  linear	
  models	
  of	
  the	
  case-­‐dome	
  temperature	
  
difference	
  versus	
  the	
  thermopile	
  signal	
  separately	
  for	
  clear	
  
mode,	
  cloudy	
  mode,	
  and	
  wet	
  mode	
  

•  Reprocess	
  the	
  pyrgeometer	
  data	
  subs8tu8ng	
  the	
  predicted	
  
case	
  or	
  dome	
  temperature	
  for	
  the	
  bad	
  measurements	
  



Ques8ons?	
  

Thank	
  You	
  


