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Global	
  Observa1on	
  of	
  Forest	
  and	
  
Landcover	
  Dynamics	
  (GOFC-­‐GOLD)	
  

Fire	
  Mapping	
  
and	
  Monitoring	
  
is	
  of	
  the	
  three	
  
thema6c	
  areas	
  
of	
  GOFC-­‐GOLD.	
  



Suomi	
  NPP	
  provides	
  data	
  conCnuity	
  for	
  NASA,	
  
and	
  NOAA,	
  and	
  risk	
  reducCon	
  for	
  JPSS	
  
instruments,	
  algorithms,	
  ground	
  system,	
  and	
  
archive.	
  
	
  
	
  

	
  	
  

AnCcipated	
  Benefits	
  
	
  

Suomi	
  NPP	
  Instruments	
  

Suomi	
  NPP	
  (NaConal	
  Polar-­‐orbiCng	
  Partnership)	
  
Earth-­‐Observing	
  Mission	
  

	
  

• 	
  Visible	
  Infrared	
  Imaging	
  Radiometer	
  Suite	
  (VIIRS)	
  
• 	
  Cross-­‐track	
  Infrared	
  Sounder	
  (CrIS)	
  
• 	
  Advanced	
  Technology	
  Microwave	
  Sounder	
  (ATMS)	
  
• 	
  Ozone	
  Mapping	
  and	
  Profiler	
  Suite	
  (OMPS),	
  and	
  
• 	
  Clouds	
  and	
  the	
  Earth's	
  Radiant	
  Energy	
  System	
  (CERES)	
  
	
  

à	
  Only	
  CERES	
  has	
  flown	
  in	
  space	
  before,	
  the	
  other	
  four	
  instruments	
  
are	
  new	
  designs.	
  
	
  

Tracking	
  Our	
  Changing	
  Climate	
  (measurements	
  to	
  
understand	
  climate	
  and	
  the	
  health	
  of	
  our	
  planet)	
  
A	
  Vigilant	
  Eye	
  on	
  Ozone	
  (daily	
  measurements	
  to	
  assess	
  
recovery	
  of	
  the	
  ozone	
  layer)	
  
A	
  SenCnel	
  When	
  Disaster	
  Strikes	
  (wildfires,	
  volcanic	
  
erup1ons,	
  snowstorms,	
  droughts,	
  floods,	
  	
  hurricanes)	
  
Watching	
  the	
  Weather	
  (soundings	
  of	
  atmospheric	
  
temperature	
  and	
  moisture,	
  cloud	
  cover)	
  

HIRS	
  >	
  CrIS	
  
AMSU	
  >	
  ATMS	
  
AVHRR	
  >	
  VIIRS	
  
SBUV2	
  >	
  OMPS	
  

AIRS	
  >	
  CrIS	
  
AMSU	
  >	
  ATMS	
  
MODIS	
  >	
  VIIRS	
  
OMI	
  >	
  OMPS	
  
CERES	
  >	
  CERES	
  

Suomi	
  NPP	
  will	
  conCnue	
  criCcal	
  climate	
  and	
  
weather	
  data	
  from	
  polar	
  orbit:	
  

Launch:	
  October	
  28,	
  2011	
  

NASA	
  EOS	
   NOAA	
  POES	
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CrIS	
  

ATMS	
  

OMPS	
  

CERES	
  

NPP Satellite Getting Ready for Launch	



Size of SUV (13.5 ft tall & 4,500 lbs); 512 mile orbit	





Suomi	
  NPP	
  Launch:	
  October	
  28,	
  2011	
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SUOMI	
  NPP	
  VIIRS	
  AND	
  FIRE	
  
MONITORING	
  

•  NPP	
  (Suomi	
  	
  Na1onal	
  Polar-­‐orbi1ng	
  Partnership)	
  
was	
  launched	
  on	
  October	
  28,	
  2011)	
  

•  The	
  Visible	
  Infrared	
  Imager	
  Radiometer	
  Suite	
  
(VIIRS)	
  sensor	
  was	
  developed	
  to	
  allow	
  for	
  the	
  
detecCon	
  and	
  characterizaCon	
  of	
  hot	
  targets	
  

•  The	
  community	
  expects	
  and	
  society	
  needs	
  the	
  
con1nua1on	
  of	
  these	
  high	
  quality	
  observa1ons	
  
from	
  VIIRS	
  on	
  NPP	
  (launched	
  on	
  October	
  28,	
  
2011)	
  and	
  future	
  JPSS	
  satellites	
  



Visible	
  Infrared	
  Imaging	
  Radiometer	
  Suite	
  

•  Purpose:   
 Global observations of land, ocean,  
 and atmosphere parameters at high  
 temporal resolution (~ daily) 

•  Predecessor Instruments:  
 AVHRR, OLS, MODIS, SeaWiFS 

• Approach:   
 Multi-spectral scanning radiometer  

   (22 bands between 0.4µm and 12µm)   
   12-bit quantization 
•  Swath width:   
 3000 km Spatial Resolution 

• 16 bands at 750m 
• 5 bands at 325m 
• DNB 



VIIRS:	
  Visible	
  Infrared	
  Imager	
  Radiometer	
  Suite	
  



VIIRS	
  Heritage:	
  MODIS	
  and	
  AVHRR	
  

Band Range (um) HSR (m) Band Range HSR Band Range HSR Band Range HSR

DNB 0.500 - 0.900 HRD 
PMT

0.580 - 0.910 
0.510 - 0.860

550 
2700

M1 0.402 - 0.422 750 8 0.405 - 0.420 1000
M2 0.436 - 0.454 750 9 0.438 - 0.448 1000

M3 0.478 - 0.498 750 3           
10

0.459 - 0.479 
0.483 - 0.493

500 
1000

M4 0.545 - 0.565 750 4          
12

0.545 - 0.565 
0.546 - 0.556

500 
1000

I1 0.600 - 0.680 375 1 0.620 - 0.670 250 1 0.572 - 0.703 1100

M5 0.662 - 0.682 750 13         
14

0.662 - 0.672 
0.673 - 0.683

1000 
1000 1 0.572 - 0.703 1100

M6 0.739 - 0.754 750 15 0.743 - 0.753 1000
I2 0.846 - 0.885 375 2 0.841 - 0.876 250 2 0.720 - 1.000 1100
M7 0.846 - 0.885 750 16 0.862 - 0.877 1000 2 0.720 - 1.000 1100
M8 1.230 - 1.250 750 5 SAME 500
M9 1.371 - 1.386 750 26 1.360 - 1.390 1000
I3 1.580 - 1.640 375 6 1.628 - 1.652 500

M10 1.580 - 1.640 750 6 1.628 - 1.652 500 3a SAME 1100
M11 2.225 - 2.275 750 7 2.105 - 2.155 500

I4 3.550 - 3.930 375 20 3.660 - 3.840 1000 3b SAME 1100
M12 3.660 - 3.840 750 20 SAME 1000 3b 3.550 - 3.930 1100

M13 3.973 - 4.128 750
21        
22        
23

3.929 - 3.989 
3.929 - 3.989 
4.020 - 4.080

1000 
1000 
1000

M14 8.400 - 8.700 750 29 SAME 1000
M15 10.263 - 11.263 750 31 10.780 - 11.280 1000 4 10.300 - 11.300 1100

I5 10.500 - 12.400 375 31        
32

10.780 - 11.280 
11.770 - 12.270

1000 
1000

4         
5

10.300 - 11.300 
11.500 - 12.500

1100 
1100 HRD 10.300 - 12.900 550

M16 11.538 - 12.488 750 32 11.770 - 12.270 1000 5 11.500 - 12.500 1100

VIIRS OLS EquivalentMODIS Equivalent AVHRR-3 Equivalent
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VIIRS	
  Detector	
  AggregaCon	
  Scheme	
  



VIIRS	
  GLOBAL	
  COMPOISITE	
  IMAGE	
  

NO	
  GAPS	
  AT	
  LOW	
  LATITUDES;	
  MORE	
  OVERLAPS	
  AT	
  HIGH	
  LATITUDES;	
  
REDUCED	
  PIXEL	
  DEGRADATION	
  



earthobservatory.nasa.gov	
  
Image	
  by	
  Norman	
  Kuring,	
  NASA/GSFC/Suomi	
  NPP.	
  Cap>on	
  by	
  Michael	
  Carlowicz.	
  

VIIRS	
  BLUE	
  MARBLE	
  



Fires:	
  pre-­‐launch	
  pruduct	
  evaluaCon	
   • TheoreCcal	
  simulaCons	
  
• Evaluate	
  effects	
  of	
  sensor	
  design	
  

• Es6mate	
  of	
  expected	
  product	
  perfomance	
  
• Use	
  of	
  MODIS	
  as	
  proxy	
  	
  

• Test	
  of	
  algorithm	
  and	
  processing	
  chain	
  

Main	
  Input:	
  	
  
ASTER	
  Channel	
  13	
  	
  
Account	
  for	
  Point	
  
Spread	
  FuncCon	
  

TOA	
  background	
  and	
  fire	
  radiances	
  

Main	
  Input:	
  
90m	
  AST_08	
  

BACKGROUND	
  
Main	
  Input:	
  30m	
  

Fire	
  Mask	
  

30m	
  AST_08	
  
(resampled)	
  

Iterate	
  with	
  MODIS/Terra	
  
L1B	
  Channel	
  21&22	
  

Top	
  of	
  Atmosphere	
  
background	
  radiances	
  

Account	
  for	
  Point	
  Spread	
  
Func1on	
  

Account	
  for	
  Point	
  Spread	
  
Func1on	
  

Account	
  for	
  VIIRS	
  spectral	
  
response	
  (Planck)	
  

Top	
  of	
  Atmosphere	
  fire	
  
radiances	
  

Account	
  for	
  Solar+Atm	
  
Components	
  

ACTIVE	
  FIRE	
  

Simulated	
  VIIRS	
  M13	
   Simulated	
  VIIRS	
  M15	
  

VIIRS	
  M13	
  Proxy	
  (MODIS	
  Channel	
  21)	
   VIIRS	
  M15	
  Proxy	
  (MODIS	
  channel	
  31)	
  



VIIRS	
  (aggregated)	
  MODIS	
  

7	
  Aug	
  2004	
  1405	
  UTC	
  
~11.7o	
  S	
  56.6o	
  W	
  

(Brazil)	
  
I.	
  Csiszar	
  (NOAA),	
  W.	
  Schroeder,	
  L.	
  Giglio,	
  E.	
  EllicoD	
  and	
  C.	
  Jus6ce	
  (UMD)	
  

(based	
  on	
  modeling	
  using	
  ASTER	
  fire	
  masks)	
  

VIIRS	
  spa>al	
  resolu>on	
  is	
  higher	
  that	
  of	
  MODIS;	
  in	
  general,	
  
VIIRS	
  is	
  expected	
  to	
  detect	
  smaller	
  fires	
  at	
  nadir	
  

MODIS	
  and	
  VIIRS	
  fire	
  detecCons	
  at	
  nadir:	
  modeling	
  



VIIRS	
  (aggregated)	
  MODIS	
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  2004	
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  (NOAA),	
  W.	
  Schroeder,	
  L.	
  Giglio,	
  E.	
  EllicoD	
  and	
  C.	
  Jus6ce	
  (UMD)	
  

VIIRS	
  spa>al	
  resolu>on	
  is	
  higher	
  that	
  of	
  MODIS;	
  in	
  general,	
  
VIIRS	
  is	
  expected	
  to	
  detect	
  smaller	
  fires	
  at	
  nadir	
  

MODIS	
  and	
  VIIRS	
  fire	
  detecCons	
  at	
  nadir:	
  modeling	
  



750	
  m	
  

90%	
  probability	
  of	
  detec1on;	
  boreal	
  forest;	
  nadir	
  view	
  

L.	
  Giglio	
  
I.	
  Csiszar	
  (NOAA),	
  W.	
  Schroeder,	
  L.	
  Giglio,	
  E.	
  EllicoD	
  and	
  C.	
  Jus6ce	
  (UMD)	
  

1000	
  m	
  

VIIRS	
  spa>al	
  resolu>on	
  is	
  higher	
  that	
  of	
  MODIS;	
  in	
  general,	
  
VIIRS	
  is	
  expected	
  to	
  detect	
  smaller	
  fires	
  at	
  nadir	
  

MODIS	
  and	
  VIIRS	
  fire	
  detecCons	
  at	
  nadir:	
  modeling	
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Four	
  Phases	
  of	
  Cal/Val:	
  
1.  Pre-­‐Launch;	
  all	
  1me	
  prior	
  to	
  launch	
  –	
  Algorithm	
  verifica1on,	
  sensor	
  tes1ng,	
  and	
  

valida1on	
  prepara1on	
  
2.  Early	
  Orbit	
  Check-­‐out	
  (first	
  30-­‐90	
  days)	
  –	
  System	
  Calibra1on	
  &	
  Characteriza1on	
  
3.  Intensive	
  Cal/Val	
  (ICV);	
  extending	
  to	
  approximately	
  24	
  months	
  post-­‐launch	
  –	
  xDR	
  

Valida1on	
  
4.  Long-­‐Term	
  Monitoring	
  (LTM);	
  through	
  life	
  of	
  sensors	
  

	
  

Cal/Val	
  Phase	
  AcCviCes	
  Defined	
  for	
  Each	
  Product	
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  Here	
  



First	
  light	
  
NPP	
  VIIRS	
  
fire	
  data	
  

January	
  19,	
  2012	
  
~11:05	
  UTC	
  

M5-­‐M4-­‐M3	
  RGB	
  
+	
  

IDPS	
  Ac6ve	
  Fire	
  ARP	
  



…followed	
  
by	
  Aqua	
  

MODIS	
  five	
  
minutes	
  
later	
  

January	
  19,	
  2012	
  
~11:05	
  UTC	
  

Band	
  1-­‐4-­‐3	
  RGB	
  
+	
  

MYD14	
  



Post-­‐launch	
  product	
  evaluaCon	
  
•  24/7	
  script	
  for	
  data	
  visualizaCon	
  

•  Designed	
  for	
  qualita6ve	
  assessment	
  of	
  fire	
  data	
  
•  Used	
  to	
  iden6fy	
  major	
  anomalies	
  in	
  data	
  

•  VIIRS	
  x	
  Aqua/MODIS	
  intercomparison	
  
•  Designed	
  for	
  qualita6ve	
  assessment	
  of	
  VIIRS	
  fire	
  detec6on	
  using	
  near-­‐coincident	
  Aqua/

MODIS	
  data	
  
•  Verify	
  ac6ve	
  fire	
  product	
  consistency	
  on	
  a	
  per-­‐pixel	
  and/or	
  grid	
  basis	
  

•  Detailed	
  data	
  inspecCon	
  tool	
  
•  Used	
  to	
  assess	
  quality	
  of	
  individual	
  bands	
  and	
  the	
  corresponding	
  quality	
  flags	
  

•  CollecCon	
  and	
  analysis	
  of	
  in-­‐situ	
  	
  
	
  and	
  airborne	
  data	
  

•  Explicit	
  valida6on	
  

•  M13	
  SDR	
  feedback	
  
•  Aggrega6on,	
  low/high	
  gain	
  

•  Product	
  improvements	
  
•  Spa6ally	
  explicit	
  fire	
  mask	
  
•  FRP	
  
•  VIIRS-­‐specific	
  algorithm	
  changes	
  

5/20/2012	
  11:16	
  UTC	
  



Onset	
  of	
  2012	
  fire	
  season	
  in	
  Siberia	
  

NPP	
  VIIRS	
  April	
  14	
  2012	
  4:54	
  UTC	
  



NPP	
  VIIRS	
  April	
  14	
  2012	
  4:54	
  UTC	
  



NPP	
  

Aqua	
  

Satellite	
  orbit	
  
tracks	
  
	
  
April	
  13,	
  2012	
  



NPP	
  VIIRS	
  
	
  
Central	
  Asia	
  
	
  
April	
  13	
  2012	
  
	
  
7:53	
  UTC	
  
	
  
M5-­‐M4-­‐M3	
  RGB	
  

+	
  
IDPS	
  Ac6ve	
  Fire	
  ARP	
  



Aqua	
  	
  
MODIS	
  
	
  
Central	
  Asia	
  
	
  
April	
  13	
  2012	
  
	
  
8:18	
  UTC	
  
	
  

Band	
  1-­‐4-­‐3	
  RGB	
  
+	
  

MYD14	
  



VIIRS	
  
	
  
vs.	
  
	
  
MODIS	
  
	
  
Central	
  Asia	
  
	
  
April	
  13	
  2012	
  
	
  

VIIRS/overlap/MODIS	
  

Gridded	
  sta1s1cs:	
  AA/BB/CC	
  
AA	
  –	
  number	
  of	
  VIIRS	
  fire	
  pixels	
  
(red	
  symbols)	
  
BB	
  –	
  number	
  of	
  VIIRS	
  fire	
  pixels	
  
with	
  overlapping	
  Aqua/MODIS	
  
fire	
  pixels	
  	
  
CC	
  –	
  number	
  of	
  Aqua/MODIS	
  
fire	
  pixels	
  	
  (orange	
  symbols)	
  



NPP	
  

Aqua	
  

Satellite	
  orbit	
  
tracks	
  
	
  
June	
  16,	
  2012	
  



NPP	
  VIIRS	
  
	
  
Western	
  
Siberia	
  
	
  
June	
  16	
  2012	
  
	
  
6:15	
  UTC	
  
	
  

M5-­‐M4-­‐M3	
  RGB	
  
+	
  

IDPS	
  Ac6ve	
  Fire	
  ARP	
  



Aqua	
  	
  
MODIS	
  
	
  
Western	
  
Siberia	
  
	
  
June	
  16	
  2012	
  
	
  
6:42	
  UTC	
  
	
  

Band	
  1-­‐4-­‐3	
  RGB	
  
+	
  

MYD14	
  



VIIRS	
  
	
  
vs.	
  
	
  

MODIS	
  
	
  

Western	
  Siberia	
  
	
  

April	
  13	
  2012	
  
	
  

VIIRS/overlap/MODIS	
  

Gridded	
  sta1s1cs:	
  AA/BB/CC	
  
AA	
  –	
  number	
  of	
  VIIRS	
  fire	
  pixels	
  
(red	
  symbols)	
  
BB	
  –	
  number	
  of	
  VIIRS	
  fire	
  pixels	
  
with	
  overlapping	
  Aqua/MODIS	
  
fire	
  pixels	
  	
  
CC	
  –	
  number	
  of	
  Aqua/MODIS	
  fire	
  
pixels	
  	
  (orange	
  symbols)	
  



One	
  step	
  further:	
  use	
  of	
  VIIRS	
  “I”	
  bands	
  	
  
NPP	
  VIIRS	
  M-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  16	
  2012	
  6:15	
  UTC	
  
	
  



One	
  step	
  further:	
  use	
  of	
  VIIRS	
  “I”	
  bands	
  	
  

County	
  Line	
  Fire	
  ,	
  Florida	
  
April	
  11th	
  2012	
  
NPP/VIIRS	
  375	
  m	
  	
  
Preliminary	
  fire	
  detec1on	
  data	
  	
  
(red	
  vector	
  outline)	
  
	
  

NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  16	
  2012	
  6:15	
  UTC	
  
	
  



One	
  step	
  further:	
  use	
  of	
  VIIRS	
  “I”	
  bands	
  	
  

County	
  Line	
  Fire	
  ,	
  Florida	
  
April	
  11th	
  2012	
  
NPP/VIIRS	
  375	
  m	
  	
  
Preliminary	
  fire	
  detec1on	
  data	
  	
  
(red	
  vector	
  outline)	
  
	
  

NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  16	
  2012	
  6:15	
  UTC	
  
	
  
NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  15	
  2012	
  6:37	
  UTC	
  
	
  



One	
  step	
  further:	
  use	
  of	
  VIIRS	
  “I”	
  bands	
  	
  

County	
  Line	
  Fire	
  ,	
  Florida	
  
April	
  11th	
  2012	
  
NPP/VIIRS	
  375	
  m	
  	
  
Preliminary	
  fire	
  detec1on	
  data	
  	
  
(red	
  vector	
  outline)	
  
	
  

NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  16	
  2012	
  6:15	
  UTC	
  
	
  



One	
  step	
  further:	
  use	
  of	
  VIIRS	
  “I”	
  bands	
  	
  
NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  17	
  2012	
  07:39	
  UTC	
  
	
  



One	
  step	
  further:	
  use	
  of	
  VIIRS	
  “I”	
  bands	
  	
  

County	
  Line	
  Fire	
  ,	
  Florida	
  
April	
  11th	
  2012	
  
NPP/VIIRS	
  375	
  m	
  	
  
Preliminary	
  fire	
  detec1on	
  data	
  	
  
(red	
  vector	
  outline)	
  
	
  

NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  16	
  2012	
  6:15	
  UTC	
  
	
  
NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  18	
  2012	
  5:39	
  UTC	
  
	
  



One	
  step	
  further:	
  use	
  of	
  VIIRS	
  “I”	
  bands	
  	
  

County	
  Line	
  Fire	
  ,	
  Florida	
  
April	
  11th	
  2012	
  
NPP/VIIRS	
  375	
  m	
  	
  
Preliminary	
  fire	
  detec1on	
  data	
  	
  
(red	
  vector	
  outline)	
  
	
  

NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  16	
  2012	
  6:15	
  UTC	
  
	
  
NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  18	
  2012	
  7:27	
  UTC	
  
	
  



One	
  step	
  further:	
  use	
  of	
  VIIRS	
  “I”	
  bands	
  	
  
NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  19	
  2012	
  5:22	
  UTC	
  
	
  



One	
  step	
  further:	
  use	
  of	
  VIIRS	
  “I”	
  bands	
  	
  
NPP	
  VIIRS	
  I-­‐band	
  fire	
  mask:	
  Western	
  Siberia	
  June	
  19	
  2012	
  7:04	
  UTC	
  
	
  



Fire	
  characteriza1on	
  from	
  S-­‐NPP	
  VIIRS	
  

•  M13	
  saturaCon	
  temperature:	
  634K	
  
– very	
  small	
  percentage	
  of	
  fires	
  to	
  trigger	
  satura1on	
  
– Fire	
  Radia1ve	
  Power	
  retrieval	
  is	
  possible	
  

•  M15	
  saturaCon	
  temperature:	
  363K	
  
– small,	
  but	
  non-­‐negligible	
  percentage	
  of	
  fires	
  
triggers	
  satura1on	
  of	
  na1ve	
  resolu1on	
  pixels	
  

–  	
  more	
  complex	
  characteriza1on	
  (i.e.	
  smoldering	
  
ra1o)	
  be	
  compromised	
  

•  FIRE	
  RADIATIVE	
  POWER	
  PRODUCT	
  TO	
  BE	
  
INCLUDED	
  IN	
  VIIRS	
  ACTIVE	
  FIRE	
  PRODUCT	
  
SUITE	
  



MODIS:	
  a	
  success	
  story	
  for	
  fire	
  
detecCons	
  

•  MODIS	
  is	
  the	
  first	
  sensor	
  	
  designed	
  to	
  detect	
  and	
  
characterize	
  hot	
  targets	
  (predominantly	
  ac1vely	
  
burning	
  fires)	
  on	
  a	
  global	
  and	
  systemaCc	
  basis	
  

•  MODIS	
  fire	
  data	
  have	
  been	
  extensively	
  used	
  for	
  
disaster	
  and	
  resource	
  management,	
  air	
  quality	
  
applica1ons,	
  ecosystem	
  monitoring,	
  climate	
  
studies	
  etc.	
  



Examples	
  of	
  MODIS	
  fires/thermal	
  anomalies	
  
data	
  

Global	
  	
  dynamics	
  

Real-­‐Cme	
  data	
  

Aqua	
   MODIS	
   detec6ons	
  
of	
  off-­‐shore	
  gas	
  flares	
   in	
  
the	
   Parsian	
   Gulf	
   as	
  
detected	
   by	
   the	
   MODIS	
  
Collec6on	
  6	
  algorithm	
  

Standard	
  level	
  2	
  
product	
  	
  
13	
  Nov	
  2010	
  0935UTC	
  



Aqua	
  MODIS	
  vs.	
  Suomi	
  NPP	
  VIIRS	
  
•  Aqua	
  and	
  NPP	
  have	
  similar	
  overpass	
  Cmes	
  (1:30pm)	
  
–  sampling	
  of	
  the	
  diurnal	
  fire	
  cycle	
  is	
  similar	
  

•  Satura1on	
  levels	
  	
  of	
  the	
  primary	
  bands	
  allow	
  unsaturated	
  
radiance	
  measurements	
  for	
  most	
  fires	
  
–  Bands	
  21/22	
  for	
  MODIS	
  and	
  M13	
  for	
  VIIRS	
  

•  Some	
  differences	
  in	
  spectral	
  placement	
  
•  Processing	
  algorithms	
  are	
  compaCble	
  
–  Current	
  VIIRS	
  algorithm	
  is	
  based	
  on	
  MODIS,	
  albeit	
  an	
  earlier	
  
version	
  

–  	
  Differences	
  can	
  be	
  resolved	
  and	
  the	
  impact	
  can	
  be	
  minimized	
  
•  Primary	
  driver	
  of	
  differences	
  is	
  spaCal	
  sampling	
  
–  Pixel	
  size	
  
–  Varia1ons	
  along	
  scanline	
  (aggrega1on	
  schemes)	
  
–  Varia1ons	
  within	
  pixels	
  (line-­‐spread	
  func1on,	
  aggrega1on)	
  
–  Differences	
  in	
  swath	
  width	
  (VIIRS	
  has	
  no	
  gaps	
  at	
  low	
  la1tudes)	
  



Angular	
  sampling	
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  Fire	
  Detec1on	
  
Frequency	
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  Jan	
  <>	
  13	
  Feb)	
  

Compa6ble	
  orbital	
  segments	
  are	
  determined	
  by	
  
pixel	
  sizes	
  



VIIRS	
  acCve	
  fire	
  product	
  development	
  
NOAA:	
  real-­‐Cme	
  operaConal	
  

applicaCons	
  
• Opera1onal	
  product	
  
generated	
  by	
  IDPS	
  (Interface	
  
Data	
  Processing	
  Segment	
  
• Part	
  of	
  integrated	
  
processing	
  chain	
  
• Low	
  latency	
  
• Detec1ons	
  only	
  
• Loca1ons	
  only	
  (no	
  fire	
  mask)	
  

NASA:	
  science,	
  long-­‐term	
  
conCnuity	
  +	
  added	
  value	
  

NRT	
  
• Experimental	
  MODIS	
  
con1nuity	
  product	
  produced	
  
by	
  LandPEATE	
  (Product	
  
Evalua1on	
  and	
  Test	
  
Element)	
  
• Detec1ons	
  and	
  Fire	
  
Radia1ve	
  Power	
  
• Spa1ally	
  explicit	
  fire	
  mask	
  
• Spa1al	
  and	
  temporal	
  
aggregates	
  

DIRECT	
  READOUT	
  
•  Can	
  run	
  IDPS,	
  NASA	
  or	
  locally	
  developed	
  code	
  
•  Stand-­‐alone	
  

Algorithm	
  updates	
  

Upstream	
  
processing	
  
updates	
  

algorithm	
  synchroniza1on,	
  end	
  user	
  feedback	
  



Direct	
  Readout	
  

hjp://directreadout.sci.gsfc.nasa.gov/	
  hjp://cimss.ssec.wisc.edu/cspp/	
  

BEWARE	
  OF	
  PROCESSING	
  ALGORITHM	
  –	
  REAL-­‐TIME	
  VS.	
  “SCIENCE	
  QUALITY”	
  



VIIRS	
  
Ac6ve	
  
Fire	
  

Product	
  
Website	
  
viirsfire.geog.umd.edu	
  



SUOMI	
  NPP	
  DATA	
  ACCESS:	
  CLASS	
  

“NPP	
  products	
  will	
  be	
  released	
  
to	
  the	
  user	
  community	
  over	
  a	
  
1me	
  frame	
  of	
  several	
  months.	
  
As	
  products	
  become	
  available	
  
please	
  go	
  to	
  the	
  Suomi	
  NPP	
  FAQ	
  
to	
  determine	
  which	
  products	
  
can	
  be	
  ordered.	
  All	
  newly	
  
released	
  products	
  will	
  be	
  'beta'.	
  
Please	
  see	
  
Product	
  Maturity	
  Level	
  page	
  to	
  
determine	
  level	
  of	
  quality	
  for	
  
each	
  product.”	
  

hup://www.class.ncdc.noaa.gov	
  

• Frequently	
  asked	
  
ques6ons	
  (FAQ)	
  

• Product	
  Maturity	
  Levels	
  

• Tutorial	
  on	
  Data	
  Access	
  



NPP	
  EDR	
  
PRODUCT	
  
MATURITY	
  
DEFINITIONS	
  

CLASS	
  WILL	
  START	
  
DISTRIBUTION	
  OF	
  
PRODUCTS	
  WHEN	
  
THEY	
  REACH	
  
“BETA”	
  MATURITY	
  
LEVEL	
  



Near-­‐nadir	
  pixels	
  
(using	
  ~2,500	
  coincident	
  ASTER	
  scenes)	
  

Off-­‐nadir	
  pixels	
  
(using	
  ~3,700	
  near-­‐coincident	
  TM	
  scenes)	
  

12K	
  MOD14	
  pixels	
  sampled	
  

270K	
  MODIS	
  pixels	
  with	
  1+	
  TM	
  fire	
  pixel	
  

17K	
  MOD14	
  pixels	
  sampled	
  

120K	
  MODIS	
  pixels	
  with	
  1+	
  ASTER	
  fire	
  pixel	
  

Explicit	
  validaCon:	
  MODIS	
  heritage	
  



Near-­‐nadir	
  pixels	
  
(using	
  ~2,500	
  coincident	
  ASTER	
  scenes)	
  

Off-­‐nadir	
  pixels	
  
(using	
  ~3,700	
  near-­‐coincident	
  TM	
  scenes)	
  

MODIS/ASTER	
  19	
  Jan	
  2006	
  0852UTC	
  (near	
  nadir)	
   MODIS/TM	
  04	
  Aug	
  2007	
  1533UTC	
  (52o	
  scan	
  angle)	
  

ASTER	
  2001-­‐2006	
  
SWIR	
  detector	
  problem	
  >	
  May	
  2007	
  	
  

Landsat5	
  TM	
  2001-­‐2010	
  
Fire-­‐related	
  ar1facts	
  –	
  satura1on/bleeding	
  

Explicit	
  validaCon:	
  MODIS	
  heritage	
  



MODIS/ASTER	
  19	
  Jan	
  2006	
  0852UTC	
  (near	
  nadir)	
   MODIS/TM	
  04	
  Aug	
  2007	
  1533UTC	
  (52o	
  scan	
  angle)	
  

ASTER	
  2001-­‐2006	
  
SWIR	
  detector	
  problem	
  >	
  May	
  2007	
  	
  

Landsat5	
  TM	
  2001-­‐2010	
  
Fire-­‐related	
  ar1facts	
  –	
  satura1on/bleeding	
  

Explicit	
  validaCon:	
  MODIS	
  heritage	
  
Near-­‐nadir	
  pixels	
  

(using	
  ~2,500	
  coincident	
  ASTER	
  scenes)	
  
Off-­‐nadir	
  pixels	
  

(using	
  ~3,700	
  near-­‐coincident	
  TM	
  scenes)	
  



ValidaCon	
  AcCviCes:	
  airborne	
  data	
  	
  
Airborne	
  ValidaCon	
  –	
  quanCtaCve	
  assessment	
  
Use	
  of	
  fire-­‐dedicated	
  airborne	
  sensors	
  to	
  map	
  and	
  
characterize	
  coincident	
  Rx	
  and	
  wildland	
  fires	
  
	
  
Coordinated	
  ground,	
  airborne	
  and	
  spaceborne	
  data	
  
acquisi1on	
  
• 	
  USDA	
  Forest	
  Service	
  
• 	
  NASA	
  
• 	
  Universi1es	
  and	
  state	
  agencies	
  
	
  
	
  

18	
  Oct	
  2011	
  
450	
  ha	
  Rx	
  fire	
  at	
  Henry	
  Coe	
  State	
  Park/CA	
  
	
  
Aerial	
  coverage	
  provided	
  by	
  NASA/Ames	
  
AMS	
  airborne	
  sensor	
  @10	
  m	
  resolu1on	
  
	
  
Coincident	
  acquisi1on	
  from	
  MODIS	
  (Terra	
  
and	
  Aqua)	
  and	
  GOES	
  East/West	
  

Fire	
  RadiaCve	
  
Power	
  

AcCve	
  Fire	
  Area	
  



ValidaCon	
  AcCviCes:	
  in-­‐situ	
  data	
  	
  
Ground	
  VerificaCon	
  –	
  qualitaCve	
  assessment	
  
Use	
  of	
  coincident	
  prescribed	
  burns	
  to	
  verify	
  ac1ve	
  
fire	
  detec1on	
  data	
  using	
  both	
  I	
  and	
  M	
  bands	
  
Engaging:	
  
• 	
  Individuals	
  (private	
  land	
  owners)	
  
• 	
  State	
  agencies	
  (fire/forestry	
  departments)	
  
• 	
  Federal	
  agencies	
  (USDA	
  Forest	
  Service)	
  
• 	
  Interna1onal	
  community	
  

2.2	
  ha	
  grassland	
  fire	
  in	
  
Chestertown,	
  MD	
  

23	
  March	
  2012	
  



ValidaCon	
  AcCviCes:	
  in-­‐situ	
  data	
  	
  
Ground	
  VerificaCon	
  –	
  qualitaCve	
  assessment	
  
Use	
  of	
  coincident	
  prescribed	
  burns	
  to	
  verify	
  ac1ve	
  
fire	
  detec1on	
  data	
  using	
  both	
  I	
  and	
  M	
  bands	
  
	
  
Fire	
  informa1on	
  provided	
  by	
  USDA	
  personnel	
  
• 	
  Date	
  and	
  loca1on	
  of	
  burn	
  
• 	
  Area	
  burned	
  
• 	
  Fuel	
  load	
  &	
  fuel	
  consump1on	
  

Confirmed	
  VIIRS	
  ac1ve	
  fire	
  pixels	
  



Summary	
  and	
  conclusions	
  
•  Suomi	
  NPP	
  fire	
  product	
  is	
  currently	
  in	
  the	
  Intensive	
  
CalibraCon	
  and	
  ValidaCon	
  phase	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

•  Early	
  assessment	
  of	
  the	
  NPP	
  VIIRS	
  fire	
  product	
  is	
  
encouraging	
  	
  

•  ConCnuing	
  fire	
  monitoring	
  capability	
  in	
  Northern	
  
Eurasia	
  is	
  expected	
  

•  Differences	
  in	
  sensor	
  characterisCcs	
  between	
  MODIS	
  
and	
  VIIRS	
  are	
  reflected	
  in	
  fire	
  detec1ons	
  

•  More	
  work	
  is	
  needed	
  to	
  implementa1on	
  of	
  new	
  MODIS	
  
algorithm	
  components	
  (implemented	
  in	
  Version	
  6)	
  and	
  
sensor-­‐specific	
  tuning	
  in	
  the	
  VIIRS	
  product	
  

•  Explicit	
  validaCon	
  remains	
  crucial	
  


