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MTBS BackgroundMTBS BackgroundMTBS BackgroundMTBS Background

�� Consistently map the burn severity and perimeters Consistently map the burn severity and perimeters 
of largeof large fires on all lands in the United States fires on all lands in the United States 
from 1984 to 2010 from 1984 to 2010 

�� Sponsored by the interagency Wildland Fire Sponsored by the interagency Wildland Fire 
Leadership Council Leadership Council 
�� One element of a strategy monitoring the effectiveness One element of a strategy monitoring the effectiveness 

of NFP and HFRA of NFP and HFRA of NFP and HFRA of NFP and HFRA 
�� Provide an information base to synoptically assess Provide an information base to synoptically assess 

environmental impacts and trends environmental impacts and trends 
�� Required for all lands in conterminous US, AK, and HIRequired for all lands in conterminous US, AK, and HI

�� GAO recommendation that land management GAO recommendation that land management 
agencies develop and implement comprehensive agencies develop and implement comprehensive 
burn severity assessmentsburn severity assessments

�� Jointly implemented by USGS EROS and USFS Jointly implemented by USGS EROS and USFS 
RSACRSAC



MTBS ObjectivesMTBS ObjectivesMTBS ObjectivesMTBS Objectives

�� Provide for a national analysis of trends in Provide for a national analysis of trends in 
burn severity for the NFPburn severity for the NFP

�� Provide information about wildfire effects Provide information about wildfire effects 
to land managers and the scientific to land managers and the scientific 
community community community community 

�� Consistent information across all lands in the Consistent information across all lands in the 
U.S.U.S.

�� Consistent information spanning a significant Consistent information spanning a significant 
historical period historical period 



MTBS Product OverviewMTBS Product OverviewMTBS Product OverviewMTBS Product Overview

�� Burn severity data on all fires >1,000 ac in Burn severity data on all fires >1,000 ac in 
the west and >500 ac in the eastthe west and >500 ac in the east
�� Thematic and continuous 30m raster layersThematic and continuous 30m raster layers
�� Subset to map extent of the fire + 3kmSubset to map extent of the fire + 3km

�� Fire perimeters/Fire centroid locationsFire perimeters/Fire centroid locations
�� Fire Occurrence DatabaseFire Occurrence Database

�� Tabular data summarizing burn severity Tabular data summarizing burn severity �� Tabular data summarizing burn severity Tabular data summarizing burn severity 
acres by classacres by class

�� MetadataMetadata

�� Expanded Landsat archiveExpanded Landsat archive
�� 7,000+ scenes!!!7,000+ scenes!!!



MTBS ScheduleMTBS ScheduleMTBS ScheduleMTBS Schedule

�� Fires processed in two phasesFires processed in two phases

�� Current fires (2004+) will be processed for the Current fires (2004+) will be processed for the 
project extent on an annual basisproject extent on an annual basis
�� 2004 fire mapping complete 2004 fire mapping complete 

�� 2005 fire mapping complete2005 fire mapping complete

�� 2006 fire mapping in progress2006 fire mapping in progress

�� Historical fires (1984Historical fires (1984--2003) will be processed by 2003) will be processed by 
geographic zone on a biennial schedulegeographic zone on a biennial schedule
�� PNW fire mapping complete (WA, OR, ID, western MT)PNW fire mapping complete (WA, OR, ID, western MT)

�� PSW fire mapping complete (CA)PSW fire mapping complete (CA)

�� SW fire mapping in progress (NV, UT, AZ, western CO SW fire mapping in progress (NV, UT, AZ, western CO 
and western NM)and western NM)



MTBS Methods MTBS Methods MTBS Methods MTBS Methods 

� Mature science established in the literature

Burn severity products are based on Landsat 
data and the differenced Normalized Burn Ratio 
(dNBR) approach

NBR = (NIR – Mid IR) / (NIR + Mid IR)

dNBR = pre NBR – post NBR

� Mature science established in the literature
� Lopez-Garcia and Caselles, 1991; Brewer et al., 2005; 

Cocke et al., 2005; others
� Operational precedent

� Implemented by Key and Benson for development of NPS 
fire atlases

� Landsat data record
� Consistent data record spanning ecologically and possibly 

climatically significant time frame
� Resolution synergy

� Spatial and spectral resolutions comparable to other 
national scale data



Validation Results Validation Results Validation Results Validation Results 

� Independent JFS study by Zhu et al. looked at 
Landsat derived dNBR severity characterizations 
across a range of ecosystems



MTBS Methods MTBS Methods –– Assessment StrategyAssessment StrategyMTBS Methods MTBS Methods –– Assessment StrategyAssessment Strategy

�� Based on fire typeBased on fire type
�� Extended Assessment (EA) Extended Assessment (EA) 

�� Severity based on postSeverity based on post--fire assessment at peak of green of fire assessment at peak of green of 
next growing seasonnext growing season

�� Forests/shrublandsForests/shrublands

�� Initial Assessment (IA)Initial Assessment (IA)
�� Severity based on immediate postSeverity based on immediate post--fire assessment fire assessment 
�� Grasslands/shrublandsGrasslands/shrublands�� Grasslands/shrublandsGrasslands/shrublands

�� “Single Scene” Assessment“Single Scene” Assessment
�� Pre fire imagery not available; use NBR Pre fire imagery not available; use NBR 
�� Conducted on a limited basis (EAs and IAs)Conducted on a limited basis (EAs and IAs)



MTBS Methods OutlineMTBS Methods OutlineMTBS Methods OutlineMTBS Methods Outline
�� Compile a single MTBS fire occurrence database (FOD) from Compile a single MTBS fire occurrence database (FOD) from 

existing data sourcesexisting data sources
�� Based on FOD, select pre and postBased on FOD, select pre and post--fire Landsat scenesfire Landsat scenes
�� Landsat data processed at EROSLandsat data processed at EROS--terrain correction through terrain correction through 

NBR calculationsNBR calculations
�� EROS and RSAC analysts perform differencing and threshold EROS and RSAC analysts perform differencing and threshold 

dNBR images into burn severity classesdNBR images into burn severity classes
�� Metadata, map products, burn severity data summary and Metadata, map products, burn severity data summary and 

reportingreporting
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MTBS Methods MTBS Methods –– Data Summary & ReportingData Summary & ReportingMTBS Methods MTBS Methods –– Data Summary & ReportingData Summary & Reporting

� Burn severity data are summarized with key geographic strata 
� Summary of severity acres by land cover classes, administrative 

ownership, watersheds, etc.
� Summary of severity acres by fire, state and national  extents

� Reporting documents and trend analysis summaries are 
generated at end of reporting cycles for current year and 
historical fires
� Reporting documents are available at MTBS websiteReporting documents are available at MTBS website

� Web-based electronic reporting available
� Access through MTBS website
� Support standard queries
� Includes tables and graphics in printer friendly version



MTBS Data DistributionMTBS Data DistributionMTBS Data DistributionMTBS Data Distribution

�� WebWeb--based data portal hosted based data portal hosted 
by USGS to distribute fireby USGS to distribute fire--level level 
MTBS dataMTBS data

�� Available via MTBS website Available via MTBS website 
�� http://mtbs.cr.usgs.gov/viewerhttp://mtbs.cr.usgs.gov/viewer

�� Alternative download option to Alternative download option to 
support large data volume support large data volume 
requests/downloadsrequests/downloads

�� Segmented and bundled Segmented and bundled 
temporally & spatiallytemporally & spatially
�� Eastern U.S., Western U.S. Eastern U.S., Western U.S. 

and Alaskaand Alaska

�� Access to data, metadata, Access to data, metadata, �� Access to data, metadata, Access to data, metadata, 
MTBS FOD and fire map MTBS FOD and fire map 
PDFsPDFs



MTBS Project StatusMTBS Project StatusMTBS Project StatusMTBS Project Status

�� Fire mapping completedFire mapping completed

�� PSW/PNW (1984PSW/PNW (1984--2005)2005)

�� Nationwide (2004Nationwide (2004--2005) 2005) 

�� Southwest (1984Southwest (1984--2005) 2005) 

5,500 fires mapped5,500 fires mapped�� 5,500 fires mapped5,500 fires mapped



MTBS Results MTBS Results –– Historical Data for PNW & Historical Data for PNW & 
PSWPSW
MTBS Results MTBS Results –– Historical Data for PNW & Historical Data for PNW & 
PSWPSW

� 3050 fires mapped for the 1984-2005 period 
in PNW & PSW
� 25,019,130 acres 

� 28% unburned-low severity

� 36% low severity

� 21% moderate severity21% moderate severity

� 15% high severity



MTBS Results MTBS Results –– Historical Data for PNW & PSWHistorical Data for PNW & PSWMTBS Results MTBS Results –– Historical Data for PNW & PSWHistorical Data for PNW & PSW

� Area burned and number of fires well correlated

� Significant fire years not related between PNW 
and PSW

� No statistical trend towards increased area 
burned or total number of fires per yearburned or total number of fires per year
� High and low fire years distributed across the data 

record

� More extraordinary fire years in the last decade



MTBS Results MTBS Results –– Historical Data for PNW & PSWHistorical Data for PNW & PSWMTBS Results MTBS Results –– Historical Data for PNW & PSWHistorical Data for PNW & PSW

Fire size classes
� Majority of fires are 1000-10000 acres

� 28 fires > 100000 acres

� Fires > 50000 acres are responsible for 2.5% of total 
burned area

� Trend toward larger mean fire size

� Increasing proportion of burned area coming 
from large fires





MTBS Results MTBS Results –– Historical Data for PNW & PSWHistorical Data for PNW & PSWMTBS Results MTBS Results –– Historical Data for PNW & PSWHistorical Data for PNW & PSW

� No significant correlation between high severity 
years and high burned area years

� No consistent trend toward more high severity 
across all fires

� Large fires show higher proportions of high � Large fires show higher proportions of high 
severity in the last decade



MTBS Results MTBS Results –– Historical Data for PNW & PSWHistorical Data for PNW & PSWMTBS Results MTBS Results –– Historical Data for PNW & PSWHistorical Data for PNW & PSW

� Land ownership and land covertype are    
well correlated
� Burned forestland correlated to USFS

� BLM correlated to burned shrubland

� Burned forestland and burned shrubland 
inversely relatedinversely related

� Trend toward increased proportion of 
burned forestland (and USFS)

� Forestland has higher proportion of high 
severity



Future MTBS Analysis & ProductionFuture MTBS Analysis & ProductionFuture MTBS Analysis & ProductionFuture MTBS Analysis & Production

� Spatial-temporal analysis at finer scales
� Adminstrative units
� Ecological units
� Land cover strata

� Management activity and disturbance relationships
� Fuel treatments
� Insect and disease activity
� Invasives� Invasives

� Climate, weather, and fuel condition relationships and trend 
causation

� Historical analysis of succession trajectories
� Fire regime
� Type conversion

� Extension of the data record backward and forward



Project LeadsProject Leads
USDA FS USDA FS –– Brian Schwind Brian Schwind bschwind@fs.fed.usbschwind@fs.fed.us

US Geological Survey US Geological Survey –– Jeff Eidenshink Jeff Eidenshink jeidenshink@usgs.govjeidenshink@usgs.gov

Science LeadsScience Leads
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MTBS Contact InformationMTBS Contact InformationMTBS Contact InformationMTBS Contact Information

Science LeadsScience Leads
Ken Brewer Ken Brewer kbrewer@fs.fed.uskbrewer@fs.fed.us
ZhiZhi--Liang ZhuLiang Zhu zzhu@fs.fed.uszzhu@fs.fed.us
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