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Landsat ETM+, 6/21/2001
Bands 7,4,3 (RGB).
Landsat ETM+, 6/21/2001
Bands 7,4,3 (RGB).
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Southwest Montana
Burns of 2000.

Landsat ETM+
8/1/2001
Bands 7,4,3 (RGB).
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BURN SEVERITY

The degree of environmental change caused by fire.

How much has fire affected the established community?

BURN SEVERITYBURN SEVERITY

The degree of environmental change caused by fire.The degree of environmental change caused by fire.

How much has fire affected the established community?How much has fire affected the established community?

In the broad sense, short and long-term consequences. 
A.  Initial changes to pre-established communities:

1.  Fire effects by downward and upward heat transfer.
2.  Potential for vegetative recovery next growing season.

In the broad sense, short and longIn the broad sense, short and long--term consequences. term consequences. 
A.  Initial changes to preA.  Initial changes to pre--established communities:established communities:

1.  Fire effects by downward and upward heat transfer.1.  Fire effects by downward and upward heat transfer.
2.  Potential for vegetative recovery next growing season.2.  Potential for vegetative recovery next growing season.

B.B. TimeTime--dependent responses over long term, involving many dependent responses over long term, involving many 
biophysical factors:biophysical factors:
1.  1.  SeedbankSeedbank species and proximity to postspecies and proximity to post--fire seed sources.fire seed sources.
2.  Localized site characteristics and successional pathwa2.  Localized site characteristics and successional pathways.ys.
3.  Subsequent climate.3.  Subsequent climate.
4.  Secondary effects from erosion, mass wasting, etc.4.  Secondary effects from erosion, mass wasting, etc.
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How do severity concepts relate to Landsat data signal properties?
Signals:  
Spectrally integrate all strata w/in 30x30 meters.
Respond individually per bandwidth after fire.
Vary temporally by season and time since fire.

?

30 m data efficient, relatively inexpensive for large-area coverage
Bandwidths that register fire effects
Continual repetitive coverage, archived for ~20 yrs:

Pre and post fire information
Recent burn history

These and other factors enable implementation on a national level.

Band 4,5,7 RGB



TM Band Response to Burning - Change in Reflectance,TM Band Response to Burning - Change in Reflectance,
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N. New Mexico, Early Summer
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Prefire – Postfire.

Positive = Prefire > Postfire
Burn decreases R in that band.

Negative = Postfire > Prefire
Burn increases R in that band.

Prefire – Postfire.

Positive = Prefire > Postfire
Burn decreases R in that band.

Negative = Postfire > Prefire
Burn increases R in that band.



Pre- and Post-Fire False Color  Composites, Bands 4,5,7 (RGB)Pre- and Post-Fire False Color  Composites, Bands 4,5,7 (RGB)

TM 7/10/1999TM 7/10/1999 ETM 6/25/2000ETM 6/25/2000



"Normalized Burn Ratio"."Normalized Burn Ratio".
NBR = (R4 - R7) / (R4 + R7) range: -1.0 to +1.0NBR = (R4 - R7) / (R4 + R7) range: -1.0 to +1.0

TM 7/10/1999TM 7/10/1999 ETM 6/25/2000ETM 6/25/2000



NBR  07/10/1999NBR  07/10/1999

NBR = NBRpre - NBRpostNBR = NBRpre - NBRpost
"Differenced or Delta NBR":"Differenced or Delta NBR":



NBR  06/25/2000NBR  06/25/2000

NBR = NBRpre - NBRpostNBR = NBRpre - NBRpost
"Differenced or Delta NBR":"Differenced or Delta NBR":



NBR = NBRpre - NBRpostNBR = NBRpre - NBRpost
"Differenced or Delta NBR":"Differenced or Delta NBR":

1999 Anaconda Burn          NBR  07/10/1999 - NBR  06/25/20001999 Anaconda Burn          NBR  07/10/1999 - NBR  06/25/2000

Range:  -2.0 to +2.0Range:  -2.0 to +2.0

Change DetectionChange Detection



Scene Pairs should represent similar phenology and moisture.
The background/unburned landscape is not static.

Seasonality varies by region and with elevation.

Scene Pairs should represent similar phenology and moisture.Scene Pairs should represent similar phenology and moisture.
The background/unburned landscape is not static.The background/unburned landscape is not static.

Seasonality varies by region and with elevation.Seasonality varies by region and with elevation.

Scene Selection.Scene Selection.

9/15/19997/15/2000 10/3/2000Lamar River, Yellowstone



TWO SCENARIOS, Relative to Time Since Fire.TWO SCENARIOS, Relative to Time Since Fire.

B)  Extended Assessment - "Best" index of severity, good definition of 
burned areas and perimeter.  More latitude selecting comparable scenes.

Pre-fire scene from year of the fire (e.g. May-July)
Post-fire scene from next growing season (e.g. May-July)

B)  Extended Assessment - "Best" index of severity, good definition of 
burned areas and perimeter.  More latitude selecting comparable scenes.

Pre-fire scene from year of the fire (e.g. May-July)
Post-fire scene from next growing season (e.g. May-July)
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20012000 2002

Date Pairing for Initial Assessment

PRE Post

A)  Initial Assessment - Good definition of areas burned and perimeter. 
Clouds, sun angle and dryness can be problems.

Post-fire scene from soon after burning (e.g. Aug-Oct)
Pre-fire scene from the year before (e.g. Aug-Oct)

A)  Initial Assessment - Good definition of areas burned and perimeter. 
Clouds, sun angle and dryness can be problems.

Post-fire scene from soon after burning (e.g. Aug-Oct)
Pre-fire scene from the year before (e.g. Aug-Oct)

Date Pairing for Extended Assessment

PRE Post



1998 Kootenai Complex1998 Kootenai Complex

Landsat 9/12/1999Landsat 9/12/1999

Extended 
Assessment

Extended 
Assessment



Delta NBR 8/8/1998 - 9/12/1999Delta NBR 8/8/1998 - 9/12/1999

1998 Kootenai Complex1998 Kootenai Complex

Extended 
Assessment

Extended 
Assessment
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Severity LevelSeverity Level

Delta NBR 8/8/1998 - 9/12/1999Delta NBR 8/8/1998 - 9/12/1999

Delta NBR

Unburned <100Unburned <100
Low 100-275Low 100-275
Moderate low 276-435Moderate low 276-435
Moderate high 436-660Moderate high 436-660
High >660High >660

1998 Kootenai Complex1998 Kootenai Complex



Severity LevelSeverity Level

Delta NBR 8/8/1998 - 9/12/1999Delta NBR 8/8/1998 - 9/12/1999

Delta NBR

Unburned <100Unburned <100
Low 100-275Low 100-275
Moderate low 276-435Moderate low 276-435
Moderate high 436-660Moderate high 436-660
High >660High >660

1998 Kootenai Complex1998 Kootenai Complex



Yukon-Charlie

Bandelier

Big South Fork

USGS/NPS Burn Severity Project Sites

.



Grand Teton NP, Bridger-Tetons NF

Blind

Boulder

Moran/Wilcox

Upper Slide

August 2000 Fire Starts

ETM+  07/02/2001



ETM+  06/29/2000 ETM+  07/02/2001

Blind Burn 2000 – Bridger Teton N.F., WY – Landsat P38/R30



Delta NBR  06/29/2000 - 07/02/2001 ETM+  07/02/2001

Blind Burn 2000 – Bridger Teton N.F., WY – Landsat P38/R30



Pre Fire:   L7:  05/25/00

Dinosaur National Park:  Buster Flat Burn
Start Date: 07/03/2000     Extended Assessment



Post Fire:  L5:  06/05/01

Dinosaur National Park:  Buster Flat Burn
Start Date: 07/03/2000     Extended Assessment



Delta NBR:  L7-05/25/00 - L5-06/05/01

Status Code (code description): 302

Incident-Reported Size: 11,055 ac.

Delta NBR Size: 8,439 ac.

Latitude: 40:40:29

Longitude: 108:55:07

Landsat Path/Row: 36/32

Dinosaur National Park:  Buster Flat Burn
Start Date: 07/03/2000     Extended Assessment



Cookeville, TN ---

Big South Fork National Recreation Area

ETM+  20/35
02/26/2001 

School House  10/30/2000    2079 ac

Camp Branch   11/01/2000   1088 ac

Darrow Ridge   11/01/2000   3398 ac

Poplar               10/30/2000     800 ac



Glacier National ParkGlacier National Park

TM band 4, 7/10/1999TM band 4, 7/10/1999
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PerimeterDelta NBRPostFire FCCPreFire FCC Full Scene NBR

PostFire False Color Subset

Extended
312

Delta NBR Size (ac):                                  2605



2001 Moose Burn, Preliminary Severity Levels 

See  

The End

www.fire.org/firemon Updated Version 2 Now Available.

Link to Landscape Assessment (LA), then to LA Methods

http://www.fire.org/firemon


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


