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Using the BARC 
for BAER Support
We will begin shortly 
after 10:00 MDT

Please introduce yourself in the chat with your name, unit, and job title 
along with your typical role(s) and years of experience in the BAER program
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Geospatial Technology and Applications Center | GTAC
USDA Forest Service

Using the BARC for BAER 
Support

Annual BARC Training
April 02, 2024

Mark Nigrelli
Geospatial Specialist
Disturbance Assessment and Services Program
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 Video and Audio
• Available through MS Teams only 
• All participants’ microphones will be muted

• Questions are encouraged
• Raise your ‘Teams’ hand, or submit a question in the chat

Webinar/Instructor Evaluation
• Survey link will be sent via email following the training 

session
• Recording

• The training will be recorded, a link will be distributed after 
the training is complete

• Data Bundle
• https://usfs-public.box.com/s/gqr8tipm0ewt8lv9ikbniwz8gptbtjy1

Using the BARC for BAER Support
Webinar Housekeeping

Please introduce yourself in the chat with your name, unit, and job title 
along with your typical role(s) and years of experience in the BAER program

https://usfs-public.box.com/s/gqr8tipm0ewt8lv9ikbniwz8gptbtjy1
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Overview Presentation ~ 1 hour
Break – 10 minutes
 Exercise 2 - Editing The BARC/Creating the Soil Burn 

Severity dataset ~30 minutes (demo)
 Exercise 3 - Analyzing the SBS ~15 minutes (demo)
 (Optional) Exercise 4 – Exploring the BARC (demo)
Work on exercises at your own pace – until 1:00 MDT

Using the BARC for BAER Support
Webinar Agenda
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Learn more about the BAER Imagery Support 
program and other post-fire mapping programs
Learn how to order BARC products
Know where to get technical assistance and whom to 
contact for help (both USFS and DOI)
Understand how the BARC products are made
Know the difference between the BARC4, BARC256, 
and SBS
Learn how to create the SBS by modifying the 
BARC256
Learn how to analyze the SBS against other GIS 
layers

Using the BARC for BAER Support
Webinar Objectives
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Fire Support 
Programs
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Post-fire:
Burn severity 
mapping

Active fire:
Fire Information for Resource Management System (FIRMS) 
https://firms.modaps.eosdis.nasa.gov/usfs/
 

Tactical fire: 
NIROPS

Fire Support Programs
USFS and USGS

https://firms.modaps.eosdis.nasa.gov/usfs/
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BAER
IMAGERY 
SUPPORT

RAVG

MTBS

# Fires 
Mapped 
per Year

Temporal 
Extent

Scope Timing Availability

Map ~ 100 
fires/year

Started in 
2001

USFS BAER 
teams only. By 
request.  USGS 
maps for all DOI 

agencies.

Near real-
time

(initial 
assessment)

BARC data 
available 
only to 

USFS, SBS 
made public

Map ~ 100 
fires/year

Started in 
2007

Forested areas 
on FS managed 

lands. Size 
criteria. 

Within a few 
months of the 

fire
(initial 

assessment)

Data 
available to 

public

Map ~ 1000 
fires/year

Started in 
2006. Maps 
fires back 
to 1984

All lands across 
CONUS, AK, HI 

and PR. Size 
criteria.

Mapped the 
following 

year
(extended 

assessment)

Data 
available to 

public
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BAER
IMAGERY 
SUPPORT

RAVG

MTBS

USFS Contact DOI Contact Website

SM.FS.BAERImagery@
usda.gov

or
Mark Nigrelli

mark.nigrelli@usda.gov

Kurtis Nelson
knelson@usgs.gov

https://burnseverity.
cr.usgs.gov/baer/

SM.FS.PostFireRAVG
@usda.gov

or
Craig Baker

craig.baker@usda.gov

Kurtis Nelson
knelson@usgs.gov

https://burnseverity.
cr.usgs.gov/ravg/

MTBS help desk
SM.FS.mtbs@usda.gov

MTBS help 
desk

SM.FS.mtbs@usda.gov

www.mtbs.gov

mailto:sm.fs.baerimagery@usda.gov
mailto:sm.fs.baerimagery@usda.gov
mailto:mark.nigrelli@usda.gov
mailto:Kurtis.Nelson@usgs.gov
https://burnseverity.cr.usgs.gov/baer/
https://burnseverity.cr.usgs.gov/baer/
mailto:SM.FS.PostFireRAVG@usda.gov
mailto:SM.FS.PostFireRAVG@usda.gov
mailto:craig.baker@usda.gov
mailto:Kurtis.Nelson@usgs.gov
https://burnseverity.cr.usgs.gov/ravg/
https://burnseverity.cr.usgs.gov/ravg/
mailto:SM.FS.mtbs@usda.gov
mailto:SM.FS.mtbs@usda.gov
http://www.mtbs.gov/
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https://burnseverity.cr.usgs.gov

Burn Severity Portal
Overview

https://burnseverity.cr.usgs.gov/
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• Website: https://burnseverity.cr.usgs.gov 

• Access to federal burn severity data
• An interagency effort to provide comprehensive access to burn severity data

• Provides fire products for MTBS, BAER, RAVG, NPS, CBI, Prairie Fires, FWS 
Fire Atlas

• Allows for users to directly compare burn severity products side by side and access burn 
severity field plot data

• Provides information about the methods/approach used for each of the 
different programs/products

• Interactive viewer lets users view, locate and then download any and all 
available products from a specific fire event

• Ability to download and compare BAER, RAVG and MTBS mappings of the same fire, for 
example

 

Burn Severity Portal
Overview

https://burnseverity.cr.usgs.gov/
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• Several Products available through the Burn Severity Portal
• MTBS, BAER, RAVG, NPS, CBI, FWS Fire Atlas 

Burn Severity Portal
Available Products
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• Allows users to view, locate and download all fire/plot 
data over a given time period

• Filter by program, region (continental US, AK, HI, PR), date and fire type
• Filter by state or county, or with a user-drawn bounding box
• Locate fire/plot and then double click on feature of interest to isolate it 

Selected fire perimeter/plot 
point by double-click

• Downloads .zip fire bundle to your computer for visualization and analysis 
with your preferred GIS software package

Burn Severity Portal
Interactive Viewer
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Post-Fire Mapping Programs
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BAER Imagery 
Support
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 Forest Service/DOI fast track emergency 
assessment
• Teams comprised of soil scientists, hydrologists, 

recreation specialists, engineers, GIS Specialists and 
others

 Assess fire effects on the soil and watershed  
hydrologic function (erosion and flood 
potential) 

 Prescribe and implement emergency 
stabilization measures to mitigate potential 
hazards to:
• Life
• Property
• Long-term soil productivity
• Water quality
• Natural resources

 BAER response plan is required within 7 
days of fire containment

BAER data analysis and plan development

BAER field assessment

Burned Area Emergency Response (BAER)
Overview
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 GTAC/EROS create a Burned Area Reflectance Classification (BARC) 
showing which areas have the highest burn severity and are therefore 
most likely to suffer negative impacts.

 BARC maps are used by BAER teams to focus field verification and 
analysis to areas of concern
• Minimizes field time 
• provides data for areas with limited access
• Increases BAER team safety

 Facilitates rapid development of a 
geospatial soil burn severity product by 
BAER team
• Improved product compared to previous 

methods such as hand-drawn maps
• Used in analysis/modeling to determine 

necessary BAER treatments
 GTAC provides support to USFS BAER 

teams; EROS supports DOI BAER teams
• Consistent products for all agencies
• Support provided since 2001

BAER Imagery Support Program
Remote Sensing in Support of the BAER Process
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BAER Imagery Support Program
Remote Sensing in Support of the BAER Process

BAER Team Analysis

BARC

dNBR

Post Image

Pre Image

Soil Burn Severity

1. Satellite imagery-based assessment
• Pre-fire Imagery
• Post-fire Imagery

2. Changed detection based on difference 
in the calculated normalized burn ratio 
index

3. Analyst interpretation of burn severity 
classes

4. Data delivered to BAER team
• Field data collected
• Initial burn severity data is 

reclassified (if necessary)

5. Final soil burn severity data is 
developed and used to inform the 
recommendations for BAER treatments
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2023 USFS BAER Team Support from GTAC
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Mappings by Size

2023 USFS data only
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GTAC BAER Imagery Support
Totals by Fire Size
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Mappings by Size

2023 USFS data only
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GTAC BAER Imagery Support
Totals by Ignition Month

Mappings by Month by Region

2023 USFS data only
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Mappings by Ignition Month

2023 USFS data only
April
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Mappings by Ignition Month

2023 USFS data only
May
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Mappings by Ignition Month

2023 USFS data only
June
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Mappings by Ignition Month

2023 USFS data only
July



04/13/2022 2929

Mappings by Ignition Month

2023 USFS data only
August
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Mappings by Ignition Month

2023 USFS data only
September
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Mappings by Ignition Month

2023 USFS data only
October
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Mappings by Ignition Month

2023 USFS data only
November
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Mappings by Ignition Month

2023 USFS data only
All Season
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How the BARC is 
Created
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SHARED 
CORE

• All 3 programs based on same 
remote sensing principles

• Behind the scenes, shared 
infrastructure for mapping
• Database
• Scripts
• Software



04/13/2022 3737

Satellite Constellations & Sensors
2024 BAER Imagery Support Program

Sensor Spatial 
Resolution

Temporal 
Resolution 

(days)

Analysis Source Use with BAER

Landsat 8/9 
OLI

30m 16 (8) dNBR* USGS EROS Frequent

Sentinel-2 (A/B)
MSI

20m 10 (5) dNBR* ESA Copernicus Frequent

*dNDVI products are available by request
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• Engineered by NASA; Data managed by USGS
• Tried and true – well tested and documented
• Revisit time: 16 days independently

• 8 days alternating (8&9)
• Resolution : 30 meters
• Delivery time: 3+ hours
• Currently using L8/9

Satellite Constellations
Landsat
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• European Space Agency
• Revisit time: 10 days but 2 satellites = 5 days
• Resolution : 20 meters
• Delivery time: 1-2 days
• Have tested and compared to L8 products

• Highly compatible with Landsat and creates comparable products

Satellite Constellations
Sentinel-2
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Example:
BARC4 Product
2022 Mosquito Fire
California

Landsat 8/9 (30m)

Sentinel-2 (20m)

Satellite Constellations
Landsat / Sentinel-2 Comparison
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The BARC product utilizes the NIR and SWIR bands.

Source: https://landsat.gsfc.nasa.gov/landsat-9/landsat-9-spectral-bands

NIR SWIR

Satellite Constellations
Landsat / Sentinel-2 Multispectral Bands

https://landsat.gsfc.nasa.gov/landsat-9/landsat-9-spectral-bands
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Monitoring Trends in Burn Severity Project, http://www.mtbs.gov

Pre-fire Image Post-fire Image

True Color: Red, Green, Blue

Remote Sensing Principles
Multispectral Imagery
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Monitoring Trends in Burn Severity Project, http://www.mtbs.gov

False Color: Near Infrared, Red, Green

Pre-fire Image Post-fire Image

Remote Sensing Principles
Multispectral Imagery
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Remote Sensing Principles
Multispectral Imagery

Monitoring Trends in Burn Severity Project, http://www.mtbs.gov

Pre-fire Image Post-fire Image

False Color: Shortwave Infrared 2, Near Infrared, Red
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Remote Sensing Principles
Healthy Vegetation vs Burned Areas

Healthy Vegetation Burned Areas

0.4
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2.6Re
fle

ct
an

ce

NIR SWIR

Monitoring Trends in Burn Severity Project, http://www.mtbs.gov
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dNBR = Pre NBR – Post NBR

Normalized Burn Ratio (NBR)
NBR = (NIR – SWIR) / (NIR + SWIR)

Differenced Normalized Burn Ratio (dNBR)

NIR = near infrared
SWIR = shortwave infrared

Pr
e-

fir
e 

  
Po

st
-fi

re
   

dNBR BARC256

Image data NBR

Difference

Remote Sensing Principles
Creating Burn Severity Products
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dNBR/RdNBR

BAER
IMAGERY 
SUPPORT

RAVG

MTBS

Model driven

ba4

ba7

cc5

cbi4

dnbr6

barc4
BARC256

Burn Severity Final Products
Comparison by Program
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How to Order a BARC
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 BARC mapping by request only
 Priority is for official BAER assessments
GTAC will provide 1-2 BARC packages per incident

without charge
 Exceptions may be made for prolonged incidents
Non-BAER related BARC maps may be ordered on a 

cost-reimbursable basis (USFS)
 Prescribed fire
 Habitat assessments and other non-BAER post-fire needs
 Contact Kurtis Nelson for questions regarding DOI incidents

BAER Imagery Support Program
BARC Product Ordering Limitations
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https://burnseverity.cr.usgs.gov/baer/

BAER Imagery Support Website

https://burnseverity.cr.usgs.gov/baer/
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• Map interface 
populated with 
current large 
incidents

• If fire not listed, 
user can add 
manually

• Account 
required (very 
simple, 
instantaneous)

• Exercise 1 
walks through 
the ordering 
process

BARC Request Application (RFMapp)

https://burnseverity.cr.usgs.gov/rfmapp/baer
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BAER Imagery Support Program
BARC Request Application Form
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Request queue: status of requests including which Center 
responding

BAER Imagery Support Program
BARC Request Application
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What’s Included in a 
BARC Data Package
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Pre-Fire Image

Post-Fire Image

dNBR

BARC4

BARC256

Burn Boundary

•Google Earth KMZ of BARC4
•Metadata
•PNG Thumbnails

BARC Data Package
Products
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BARC256
 8-bit burn severity derived from 16-bit dNBR
 Continuous (255 values)
 BARC256 = (dNBR+275)/5

 Preliminary data—used as input to the SBS
BARC4
 Classified (4 or 5 classes)
 Derived from the thresholds applied to the BARC256
 Useful for visualizations

 SBS (Soil Burn Severity)
 Final (official) burn severity product
 Field-validated by BAER team based on field sampling, flight 

reconnaissance, etc.

BARC Data Package
Side note: BARC256 vs BARC4 vs SBS
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Saddleridge fire (CA), 2019BARC256

BARC4

SBS
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id4509211653520120909

State . Latitude.      Longitude.   Year Month Day.
File Type File Name
Perimeter id4509211653520120909_20110920_20120930_burn_bndy_utm.shp
dNBR/dNDVI id4509211653520120909_20110920_20120930_dnbr_utm.tif
BARC4 id4509211653520120909_20110920_20120930_dnbr_barc4_utm.tif
BARC4 cm* id4509211653520120909_20110920_20120930_dnbr_barc4_cm_utm.tif
BARC256 id4509211653520120909_20110920_20120930_dnbr_barc256_utm.tif
BARC256 cm* id4509211653520120909_20110920_20120930_dnbr_barc256_cm_utm.tif
ba7_prelim** id4509211653520120909_20110920_20120930_rdnbr_ba7_prelim_utm.tif
Metadata id4509211653520120909_20110920_20120930_metadata_utm.xml
SBS Metadata id4509211653520120909_20110920_20120930_SBS_metadata.txt
Pre-fire Image id4509211653520120909_20110920_l5_refl_utm.tif
Post-fire Image id4509211653520120909_20120930_l7_refl_utm.tif

Plus KMZ, thumbnails, and 4 PDF documents
*cm products are masked and clipped to the burned area boundary
**New this year – Preliminary vegetation mortality 7-class basal area loss product (based on RAVG models)

Event ID.

Imagery date

BARC Data Package
File Naming Conventions
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BARC Data Package
Another side note: SBS vs Preliminary Vegetation Mortality
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BARC data will be staged on Box (Pinyon)
 Link emailed to requestor

 Intended for USFS BAER teams only

BARC Data Package
Data Delivery



04/13/2022 63

Color Vision Deficit 
(CVD)-friendly
BARC for 508 
Compliance
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 “Classic” color scheme problematic for some with color-
vision deficiency (“colorblind”)
Updated color scheme tested during 2022; default as of 

the 2023 fire season

BARC Data Products
Increasing Accessibility



04/13/2022 6565

Deuteranopia:Protanopia:

BARC Data Products
“Classic” BARC
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Deuteranopia:Protanopia:

BARC Data Products
508 Compliant BARC (2023 Version)
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Version 1: Version 2:

BARC Data Products
Updates to 508 Compliant BARC
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Version 1: Version 2:

BARC Data Products
Updates to 508 Compliant BARC
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Soil Burn Severity
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Field Guide for Mapping Post-Fire 
Soil Burn Severity

Helps BAER teams to consistently 
interpret, field validate and map soil 
burn severity

Available for download (PDF): 
http://treesearch.fs.fed.us/pubs/36236

Also included in training data bundle

1. SBS is the field-validated 
final burn severity dataset

2. It is necessary for all BAER 
related mitigation measures

3. Also necessary for debris 
flow hazard modeling

4. It is the only dataset that we 
make publicly available

Soil Burn Severity
What is SBS?

http://treesearch.fs.fed.us/pubs/36236
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• GTAC has provided a repository for SBS data
• GTAC distributes SBS data for fire research, 

management, decision making, etc.
• 85% - 95% of teams returned SBS in recent years
• After field assessment, post final soil burn severity data 

to T-drive:

T:\FS\NFS\WOEngineering\GMO-
RSAC\RDAS\BAER_FINAL_SoilBurnSeverity

Soil Burn Severity
GTAC’s Current Role & Responsibilities

*** NOTE: USFS National BAER Application in development ***
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 Raster dataset
• GeoTIFF
• 4 class thematic

 Metadata 
• Follow template provided      

with the data bundle
 Ancillary data

• Geolocated photos
• Include vector format 

(shapefile) if desired
• PDF of BAER team map

 Posted to T-drive

*** NOTE: USFS National BAER Application in development ***

Soil Burn Severity
Current Data Archiving Guidance
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https://burnseverity.cr.usgs.gov/baer/

BAER Imagery Support Website – Data Access

https://burnseverity.cr.usgs.gov/baer/
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1. Preliminary data bundle made available on the BAER Imagery 
Support website

• Pre- and post-fire imagery subsets 
• dNBR
• Metadata
• BARC is not included in the bundle (available only to BAER team)

2. Soil Burn Severity data bundle made available once received 

BAER Imagery Support Website 
Public Data Distribution
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Questions?
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Time for a break

Next up: Exercises - Preview
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• Exercise 1 – How to Order a BARC
• Exercise 2 – Editing The BARC
• Exercise 3 – GIS Analysis
• Exercise 4 – Exploring the BARC

2018 Holy Fire

Using the BARC for BAER Support 
GIS Exercises Preview



04/13/2022 8282

Topics covered:
1. Account creation
2. Steps to request a 

BARC for a fire 
shown on the map

3. Steps to request a 
BARC for a fire not 
shown on the map

Problem: You’ve been asked to request a BARC map for an 
upcoming BAER team assessment.

Using the BARC for BAER Support 
Exercise 1 – How to Order a BARC
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Topics covered:
1. Symbolize and visualize BARC 

package data
2. Compare field data to the BARC
3. Edit the BARC256 based on field 

data
4. Create the Soil Burn Severity dataset
5. Complete metadata and return SBS 

to GTAC

Problem: The BARC received from GTAC does not match 
the field observations and needs to be adjusted. 

2018 Holy Fire, California

Using the BARC for BAER Support 
Exercise 2 – Editing the BARC
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Problem: For the reporting phase of your burn severity 
mapping you need to summarize the burn severity acres by 
land management.

Topics covered:
1. Create a new attribute and calculate a field
2. Summarize a field based on categorical data
3. Summarize the intersection of two layers

ArcGIS Pro illustration of Tabulate Intersection tool

Using the BARC for BAER Support 
Exercise 3 – GIS Analysis
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Problem: Visualizing and interpreting the spatial pattern 
represented in the BARC256 products can be complicated.

Topics covered:
1. Using classified symbology to 

represent the BARC256
2. Exploring different ways to 

display values in the BARC256
3. Exploring severity patterns 

through advanced symbology

Using the BARC for BAER Support 
Exercise 4 – Exploring the BARC (Optional)
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Ordering a BARC:
https://burnseverity.cr.usgs.gov/rfmapp/baer/

General information and data for download: 
https://burnseverity.cr.usgs.gov/baer/

Contacts:
 USDA Forest Service: SM.FS.BAERImagery@usda.gov

or Mark Nigrelli (mark.nigrelli@usda.gov)
 Department of the Interior: Kurtis Nelson (knelson@usgs.gov)

Training is available for all interagency BARC users

BAER Imagery Support Program
Contacts and Tech Support

https://burnseverity.cr.usgs.gov/rfmapp/baer/
https://burnseverity.cr.usgs.gov/baer/
mailto:SM.FS.BAERImagery@usda.gov
mailto:mark.nigrelli@usda.gov
mailto:knelson@usgs.gov
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Questions?
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Work on exercises 
at own pace

Feel free to ask 
questions
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