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VIIRS	
  Fire	
  Monitoring:	
  Big	
  Picture	
  

•  Sensor	
  is	
  mostly	
  great	
  
•  Opera.onal	
  ground	
  system	
  remains	
  
problema.c	
  

•  Opera.onal	
  fire	
  product	
  has	
  some	
  problems	
  
but	
  is	
  quite	
  useable	
  

•  Research/CDR-­‐quality	
  fire	
  data	
  not	
  yet	
  
available	
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VIIRS	
  Ac.ve	
  Fire	
  Products	
  

•  750-­‐m	
  IDPS	
  Product	
  
– C4	
  MODIS	
  detec.on	
  algorithm	
  
– No	
  fire	
  mask,	
  no	
  FRP,	
  minimal	
  QA	
  
•  Product	
  is	
  simply	
  a	
  list	
  of	
  fire	
  loca.ons	
  

– No	
  higher	
  level	
  fire	
  products	
  
– HDF5	
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VIIRS	
  Ac.ve	
  Fire	
  Products	
  

•  750-­‐m	
  NASA	
  “Replacement”	
  Product	
  
– Based	
  on	
  C6	
  MODIS	
  detec.on	
  algorithm	
  
– Fire	
  mask,	
  FRP,	
  extensive	
  QA,	
  fire	
  pixel	
  aCributes	
  
– Permits	
  produc.on	
  of	
  higher	
  level	
  fire	
  products	
  
– Produced	
  within	
  the	
  LPEATE	
  
– HDF4	
  
– Eventually	
  port	
  to	
  the	
  IDPS*	
  
– Stand-­‐alone	
  code	
  available	
  for	
  Direct	
  Broadcast	
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VIIRS	
  Ac.ve	
  Fire	
  Products	
  

•  375-­‐m	
  I-­‐Band	
  Product	
  
– Next	
  talk!	
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IDPS	
  Product	
  Status	
  

•  84-­‐second	
  granules	
  (1028	
  per	
  day)	
  
•  HDF5	
  
•  Ignores	
  SDR	
  (input	
  data)	
  quality	
  flags	
  
•  Opera.onal	
  
•  No	
  provision	
  for	
  reprocessing	
  
•  Not	
  adequate	
  for	
  research	
  or	
  long-­‐term	
  
monitoring	
  

6	
  



7	
  



8	
  

VIIRS	
  IDPS	
  Fire	
  Product,	
  Mx8.4,	
  15	
  July	
  2014	
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VIIRS	
  IDPS	
  Fire	
  Product,	
  Mx8.4,	
  15	
  July	
  2014	
  



Replacement	
  Product	
  Status	
  

•  5-­‐minute	
  granules	
  (288	
  per	
  day)	
  
•  HDF4,	
  MODIS-­‐like	
  
•  Includes	
  all	
  C6	
  MODIS	
  fire	
  refinements	
  
•  Interrogates	
  SDR	
  quality	
  flags	
  
•  Wobbly	
  un.l	
  SDRs	
  (input	
  data)	
  seCle	
  down	
  
•  Focus	
  on	
  achieving	
  stable	
  and	
  correct	
  SDRs	
  
– Late	
  August	
  2014	
  in	
  IDPS	
  (we	
  hope)	
  
– Migrate	
  into	
  LPEATE	
  by	
  late	
  2014	
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False	
  alarm	
  rates	
  as	
  a	
  
func.on	
  of	
  tree	
  cover	
  

Probability	
  of	
  detec.on	
  as	
  
a	
  func.on	
  of	
  tree	
  cover	
  

MODIS	
  results	
  based	
  on	
  +2,300	
  
reference	
  ASTER	
  scenes	
  

VIIRS	
  750m	
  Fire	
  Algorithm	
  Update/Refinement:	
  
Implementa<on	
  of	
  MODIS	
  Collec<on	
  6	
  Equivalent	
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VIIRS	
  750m	
  Fire	
  Algorithm	
  Update/Refinement:	
  
Implementa<on	
  of	
  MODIS	
  Collec<on	
  6	
  Equivalent	
  

False	
  alarm	
  rates	
  as	
  a	
  
func.on	
  of	
  tree	
  cover	
  

Probability	
  of	
  detec.on	
  as	
  
a	
  func.on	
  of	
  tree	
  cover	
  

MODIS	
  results	
  based	
  on	
  +2,300	
  
reference	
  ASTER	
  scenes	
  

C6	
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SDR	
  Problems	
  

•  Non-­‐unique	
  mapping	
  of	
  radiance	
  to	
  brightness	
  
temperature	
  near	
  satura.on	
  

•  Confusion	
  between	
  sensor	
  specifica.on	
  and	
  
actual	
  sensor	
  capabili.es	
  in	
  SDR	
  sojware	
  

•  QF1	
  data	
  quality	
  bits	
  ojen	
  set	
  haphazardly	
  
•  “Folded”	
  radiance	
  values	
  due	
  to	
  satura.on	
  
not	
  flagged	
  as	
  invalid	
  

•  Dispropor.onally	
  affect	
  the	
  VIIRS	
  fire	
  product	
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MWIR	
  Primary	
  Fire	
  Band	
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LWIR	
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Red	
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Fire	
  code	
  checks	
  quality	
  flags	
  of	
  all	
  six	
  input	
  bands	
  +	
  geoloca.on.	
  



SDR	
  Problems	
  (Cont.)	
  

•  On-­‐board	
  aggrega.on	
  bug	
  
– Affects	
  all	
  non-­‐dual	
  gain	
  bands	
  
– No	
  reliable	
  method	
  to	
  detect	
  corrupt	
  radiance	
  
values	
  arising	
  as	
  a	
  result	
  of	
  this	
  bug	
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VIIRS	
  Detector	
  Aggrega<on	
  Scheme	
  

JPSS program 



VIIRS	
  Detector	
  Aggrega<on	
  Scheme	
  

JPSS program 



Possible	
  satura.on	
  scenarios	
  for	
  number	
  
of	
  na.ve	
  pixels	
  within	
  the	
  nominal	
  pixel	
  

correct	
  
radiance	
  

flag:	
  “none”	
  

correct	
  
radiance	
  

flag:	
  “none”	
  

correct	
  
radiance	
  

flag:	
  “none”	
  

incorrect	
  
radiance	
  

flag:	
  “none”	
  

incorrect	
  
radiance	
  

flag:	
  “none”	
  

incorrect	
  
radiance	
  
flag:	
  “all”	
  

incorrect	
  
radiance	
  

flag:	
  “none”	
  

incorrect	
  
radiance	
  
flag:	
  “all”	
  

incorrect	
  
radiance	
  
flag:	
  “all”	
  



Challenges	
  

•  SDR	
  quality	
  
– Lack	
  of	
  stability	
  
– Time	
  series	
  is	
  not	
  con.nuous	
  
– Research-­‐grade	
  product	
  (i.e.,	
  CDR)	
  not	
  yet	
  
available	
  

•  Higher	
  level	
  fire	
  products	
  not	
  yet	
  available	
  
– Will	
  be	
  produced	
  by	
  NASA	
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Challenges	
  

•  Data	
  con.nuity	
  
– S-­‐NPP	
  VIIRS	
  (2011)	
  –	
  13:25	
  overpass	
  
–  JPSS-­‐1	
  VIIRS	
  (2017)	
  –	
  13:30	
  overpass	
  
–  JPSS-­‐2	
  VIIRS	
  (2022)	
  –	
  13:30	
  overpass	
  
– Post-­‐MODIS	
  data	
  record	
  will	
  most	
  likely	
  require	
  
mix	
  of	
  VIIRS,	
  SLSTR,	
  etc.	
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  hCp://www.nesdis.noaa.gov/flyout_schedules.html	
  



Further	
  Informa.on	
  

•  hCp://viirsfire.geog.umd.edu/	
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