
	  
California	  Fire	  Science	  Consortium	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Research	  briefs	  and	  other	  resources	  online	  
Joint	  Fire	  Sciences	  Program	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  http://www.CaFireSci.org	  

	  
	  

	  

	  
	  
	  

 

Research Brief for Resource Managers 
 

Release:   Contact:   Phone:   Email:  
September 2012  Jon E. Keeley  (559) 565-3170  jon_keeley@usgs.gov 
   Marti Witter  (805) 370-2333  marti_witter@nps.gov     
   Liz van Mantgem     evanmantgem@usgs.gov 
 

Central and Southern California Team, USGS Sequoia and Kings Canyon Field Station, Three Rivers, CA 93271 
 

Early Stages of Remote Sensing of Burn Severity  
 
Rogan,	  J.	  and	  J.	  Franklin.	  2001.	  Mapping	  wildfire	  burn	  
severity	  in	  southern	  California	  forests	  and	  shrublands	  
using	  enhanced	  thematic	  mapper	  imagery.	  Geocarto	  
International	  16(4):89-‐99.	  
	  
When	  John	  Rogan	  and	  Janet	  Franklin	  tried	  to	  
improve	  the	  accuracy	  of	  remote	  sensing	  satellite	  
images	  of	  burn	  severity	  across	  different	  
vegetation	  types	  in	  southern	  California,	  there	  
were	  four	  main	  problems:	  1)	  burned	  vegetation	  
patches	  can	  be	  confused	  with	  non-‐vegetated	  
surfaces	  because	  of	  terrain-‐induced	  shade	  and	  
smoke	  plumes,	  2)	  incompletely	  burned	  patches	  
are	  often	  confused	  with	  unburned	  patches,	  3)	  sub-‐
canopy	  burns	  are	  hard	  to	  detect,	  and	  4)	  canopy	  
consumption	  in	  sparse,	  rocky	  ground	  is	  difficult	  to	  
map	  because	  of	  soil	  and	  rock	  reflectance.	  
	  
This	  2001	  study	  represents	  one	  of	  the	  early	  
attempts	  to	  assess	  the	  value	  of	  remote	  sensing	  for	  
the	  purpose	  of	  mapping	  fire	  or	  burn	  severity	  of	  
large	  wildfires.	  The	  investigators	  used	  Landsat	  	  
TM	  to	  evaluate	  detection	  of	  fire	  severity	  across	  
different	  vegetation	  types	  on	  two	  Cleveland	  
National	  Forest,	  San	  Diego	  County	  fires.	  	  
	  
Spectral	  mixture	  analysis	  (SMA)	  using	  five	  
endmembers	  (green	  vegetation,	  non-‐
photsynthetic	  vegetation,	  bare	  soil,	  shade,	  and	  
charcoal-‐ash)	  was	  used	  to	  extract	  sub-‐pixel	  values	  
for	  each	  endmember	  (Figs.	  1&5).	  	  
	  
In	  the	  field,	  fire	  seventy	  was	  estimate	  for	  five	  
vegetation	  types:	  chaparral,	  conifer,	  hardwood,	  
scrub,	  and	  grassland.	  Field	  crews	  classified	  each	  	  
	  

	  
30-‐m	  plot	  into	  one	  of	  the	  five	  fire	  severity	  classes	  
based	  on	  descriptors	  in	  Table	  1.	  

Two	  thirds	  of	  the	  plot	  data	  points	  from	  each	  burn	  
severity	  class	  were	  used	  to	  train	  the	  decision	  tree	  
and	  create	  burn	  severity	  maps	  for	  the	  two	  fires	  
(Figure	  7).	  	  The	  remaining	  third	  of	  the	  data	  points	  
were	  used	  to	  test	  the	  accuracy	  of	  the	  maps.	  Kappa	  
statistics	  (a	  measure	  of	  “reproducibility”)	  were	  
used	  to	  test	  the	  accuracy	  of	  the decision	  tree-‐
classified	  fire	  severity	  maps.	  	  The	  La	  Jolla	  Fire	  
classification	  was	  considered	  to	  be	  excellent	  
(Kappa=0.85)	  and	  the	  Laguna	  Fire	  good	  (Kappa	  =	  
0.71).	  	  Kappa	  values	  among	  severity	  classes	  
ranged	  from	  0.90	  in	  the	  La	  Jolla	  fire	  severe	  burn	  
class	  to	  0.52	  in	  the	  Laguna	  MBPHV	  class.	  
	  
The	  authors	  concluded	  that	  SMA	  “provided	  a	  
robust	  technique	  for	  enhancing	  fire-‐affected	  areas	  
due	  to	  its	  ability	  to	  extract	  sub-‐pixel	  information	  
and	  minimize	  the	  effects	  of	  topography	  on	  single	  
date	  satellite	  data.”	  However,	  the	  bare	  soils	  in	  the	  
xeric	  areas	  can	  cause	  error	  because	  of	  soil	  and	  
rock	  “brightness,”	  or	  reflectance.	  

	  

	  

Management Implications 
 

• Satellite	  imagery	  has	  potential	  for	  assessing	  
fire	  severity	  across	  broad	  landscapes	  and	  
diverse	  vegetation	  types.	  	  
	  	  



	  

	  
California	  Fire	  Science	  Consortium	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Research	  briefs	  and	  other	  resources	  online	  
Joint	  Fire	  Sciences	  Program	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  http://www.CaFireSci.org	  

	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  

	  
	  
	  
	  

	  


