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•  GeoCBI	
  –	
  Field	
  measure	
  
•  Differenced	
  Normalized	
  
Burn	
  RaHo	
  (dNBR)	
  =	
  the	
  
pre-­‐	
  and	
  post-­‐fire	
  
difference	
  between	
  
normalized	
  NIR:SWIR	
  
reflectance	
  
–  VegetaHon	
  removal	
  and	
  
charcoal	
  reduce	
  NIR	
  and	
  
increase	
  SWIR	
  

•  Spectral	
  Mixture	
  
Analysis:	
  Burn	
  FracHon	
  



Fire	
  Data	
  available	
  to	
  a	
  broader	
  non-­‐
remote	
  sensing	
  community	
  

•  MTBS.	
  gov	
  
– Landsat	
  (1984-­‐	
  2	
  years	
  before	
  present)	
  over	
  the	
  
USA	
  

•  Rasters	
  of	
  processed	
  “Level	
  3”-­‐	
  like	
  data	
  
products	
  of	
  operaHonally	
  useful	
  metrics	
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  EN,	
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  V,	
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  S,	
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  B,	
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  Unprecedented	
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  data	
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  and	
  ager	
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  Rim	
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  Nevada,	
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  and	
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Serendipity:	
  Rim	
  Fire	
  (2013)	
  



•  257,314	
  ac	
  ~	
  104,131	
  ha	
  
•  Cost:	
  $127.350	
  million	
  
•  Buildings	
  destroyed:	
  112	
  
•  Fuels:	
  brush,	
  oak,	
  pine,	
  &	
  
conifer	
  

•  Terrain:	
  extreme	
  
•  “Megafire”	
  



Megafires	
  
•  Huge	
  and	
  lasHng	
  ecological,	
  social,	
  and	
  
economic	
  impact	
  

•  Unique	
  climatology	
  and	
  behavior,	
  and	
  a	
  
small	
  sample	
  size	
  =	
  unpredictable	
  and	
  
difficult	
  to	
  manage	
  for	
  and	
  during	
  

Stavros	
  et	
  al.	
  (2014),	
  InternaHonal	
  Journal	
  of	
  Wildland	
  Fire	
  



Megafire	
  
occurrence	
  is	
  
increasing	
  

	
  
So,	
  there	
  is	
  
growing	
  

interest	
  from	
  
the	
  ecological	
  
and	
  poliHcal	
  
communiHes	
  

about	
  
understanding	
  
fires	
  like	
  Rim	
  

Fire	
  

Region IPCC 
scenario 

Likelihood of megafire for 
2031-2060 compared to 

2079-2010 
 Easter Great 
 Basin 

RCP 4.5 2.054 
RCP 8.5 2.47 

Northern 
California 

RCP 4.5 1.353 
RCP 8.5 1.381 

Northern 
 Rocky Mtns. 

RCP 4.5 1.531 
RCP 8.5 1.928 

Pacific 
 Northwest 

RCP 4.5 3.136 
RCP 8.5 4.401 

Rocky 
Mountains 

RCP 4.5 4.694 
RCP 8.5 4.769 

Southern 
 California 

RCP 4.5 1.499 
RCP 8.5 1.655 

 Southwest 
  

RCP 4.5 2.042 
RCP 8.5 2.024 

Western 
 Great Basin 

RCP 4.5 1.882 
RCP 8.5 1.951 

Stavros	
  et	
  al.	
  	
  (2014),	
  ClimaHc	
  Change	
  



 





June	
  2014	
  

– Although	
  NBR	
  
variaHons	
  are	
  
most	
  
commonly	
  
used	
  for	
  burn	
  
severity	
  
classificaHon,	
  
NDVI	
  is	
  the	
  
strongest	
  in	
  
this	
  case	
  

•  MASTER	
  and	
  AVIRIS	
  are	
  beper	
  at	
  defining	
  a	
  burned	
  perimeter	
  than	
  
Landsat	
  

•  Classifying	
  fire	
  severity	
  
-  AVIRIS	
  outperforms	
  both	
  Landsat	
  and	
  MASTER	
  



P-­‐Value	
  

MASTER	
  vs.	
  
MASTER	
   MASTER	
  vs.	
  AVIRIS:	
  

significantly	
  different	
  
except	
  CSI	
  

MASTER	
  vs.	
  
Landsat:	
  

significantly	
  
different	
  

AVIRIS	
  vs.	
  
AVIRIS:	
  
similar	
  

AVIRIS	
  vs.	
  
Landsat:	
  

similar	
  NBR	
  
variaHons	
  

Landsat	
  vs.	
  
Landsat	
  

June	
  2014	
  



dNBR	
  

Landsat 	
   	
   	
  	
  	
  	
  	
   	
   	
   	
  MASTER 	
   	
   	
   	
   	
   	
  AVIRIS	
  

NDVI	
  

Landsat 	
   	
   	
  	
  	
  	
  	
   	
   	
   	
  MASTER 	
   	
   	
   	
   	
   	
  AVIRIS	
  

NDVI	
  ClassificaHons	
  

Visual	
  comparison	
  for	
  
June	
  2014	
  



Outside	
  Rim	
  Fire	
  
perimeter	
  has	
  
high	
  intensity	
  
values	
  (brighter	
  
green	
  colors)	
  
indicaHng	
  
presence	
  of	
  living	
  
vegetaHon	
  

Inside	
  Rim	
  Fire	
  
perimeter	
  has	
  
low	
  intensity	
  
values	
  (browner	
  
colors)	
  
indicaHng	
  the	
  
absence	
  of	
  living	
  
vegetaHon	
  



Fire	
  Severity	
  and	
  	
  
Fuel	
  Structure	
  

What	
  can	
  we	
  measure?	
  
How	
  canopy-­‐gap	
  dynamics	
  are	
  related	
  fire	
  severity	
  

classificaHons	
  



 







Publicity:	
  Stavros	
  et.	
  al	
  (in	
  progress),	
  Ecological	
  Applica:ons	
  

•  PFTs	
  
–  canopy	
  composiHon	
  to	
  PFTs	
  to	
  then	
  link	
  with	
  carbon	
  models	
  to	
  beper	
  
esHmate	
  C	
  flux:	
  Paul	
  Moorcrog	
  (Harvard)	
  

–  species	
  mapping	
  by	
  accounHng	
  for	
  temporal	
  variability	
  (phonologic	
  
response)	
  —	
  Dudley	
  et	
  al.,	
  can	
  be	
  used	
  to	
  understand	
  which	
  species	
  
were	
  dominant	
  and	
  present	
  before	
  fire	
  and	
  which	
  species	
  regenerate	
  

•  Compound	
  disturbance	
  effects	
  e.g.	
  effects	
  of	
  drought	
  &	
  fire	
  
–  Dennison	
  et	
  al.	
  
–  ECOSTRESS:	
  thermal	
  to	
  idenHfy	
  ET	
  and	
  overlay	
  with	
  fire	
  severiHes:	
  
thermal	
  LST	
  &	
  E	
  useful	
  for	
  evapotranspiraHon	
  (drought	
  monitoring),	
  
surface	
  energy	
  balnace	
  models,	
  urban	
  heat	
  island	
  studies	
  

•  Fuel	
  structure	
  &	
  condiHon	
  related	
  to	
  fire	
  behavior	
  
–  fire	
  severity	
  to	
  canopy-­‐gap	
  (Kane	
  et	
  al.	
  2014)	
  
–  leaf	
  chemistry	
  to	
  veg	
  structure	
  (Huesca	
  &	
  UsHn)	
  
–  Snag	
  idenHficaHon	
  (possible	
  link	
  to	
  endangered	
  species	
  habitat)	
  
–  Fuel	
  Management	
  treatments	
  &	
  past	
  fires	
  
–  High	
  resoluHon	
  fire	
  weather-­‐fire	
  behavior	
  model	
  to	
  understand	
  local	
  
feedbacks	
  between	
  fire	
  and	
  the	
  atmosphere	
  that	
  aren’t	
  currently	
  
captured	
  



FUTURE	
  RESEARCH	
  ENDEAVORS	
  
•  How	
  do	
  these	
  remote	
  sensing	
  data	
  relate	
  to	
  fire	
  
management	
  and	
  fuels	
  management	
  strategies?	
  

•  How	
  does	
  forest	
  structure	
  relate	
  to	
  fire	
  severity	
  
classificaHon	
  by	
  spectroscopic	
  instruments?	
  

•  Analysis	
  of	
  the	
  temporal	
  variability	
  of	
  remotely	
  sensed	
  
data	
  for	
  detecHng	
  fire	
  severity	
  classes	
  
–  AccounHng	
  for	
  phenologic	
  influence	
  

•  Carbon	
  analysis	
  of	
  Rim	
  Fire	
  



Future	
  Endeavors	
  
•  Expand	
  

wildfire.jpl.nasa.gov	
  
to	
  include	
  King	
  
Fire	
  (&	
  other	
  fires	
  
with	
  similar	
  data	
  
coverage)	
  

•  Coupled	
  
Atmosphere-­‐
Wildland	
  Fire	
  
Environment	
  
(CAWFE)	
  using	
  
King	
  Fire	
  as	
  a	
  case	
  
study	
  for	
  megafire	
  
fire	
  behavior-­‐
localized	
  weather	
  
feedbacks	
  at	
  high	
  
resoluHon	
  

•  King	
  Fire	
  
•  Cause:	
  Arson	
  
•  Date	
  of	
  Origin:	
  

September	
  13th,	
  2014	
  
•  Size:	
  97,717	
  Acres	
  
•  Fuels	
  Involved:	
  Heavy	
  

Hmber,	
  steep	
  terrain	
  

Courtesy	
  of	
  Simon	
  Hook	
  
MASTER	
  (L1B)	
  data	
  19-­‐SEP0-­‐2014	
  @	
  20	
  UTC	
  
R-­‐G-­‐B:	
  4	
  μm	
  -­‐	
  2.1	
  μm	
  -­‐	
  1.6	
  μm	
  



Conclusion	
  



Thank	
  you!!!	
   What	
  do	
  you	
  call	
  data	
  
clipped	
  to	
  the	
  

perimeter	
  of	
  the	
  King	
  
Fire?	
  

King	
  Size	
  

I	
  don’t	
  know	
  what?	
  

Don’t	
  forget	
  to	
  visit	
  Zach	
  Tane’s	
  poster	
  for	
  more	
  Rim	
  Fire	
  analyses	
  


