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Course Structure

• One session per week on June 9, 16, 23, and 30, 2016

– 11 a.m. – 12 p.m. EDT (UTC-4)

– 6 p.m. – 7 p.m. EDT (UTC-4)

• Each session may include

– Presentation

– A homework assignment 

• Q&A following each session or by email to Tim Stough 

(stough@jpl.nasa.gov) or Amita Mehta (amita.v.mehta@nasa.gov) 

mailto:stough@jpl.nasa.gov
mailto:amita.v.mehta@nasa.gov
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Course Material

Webinar presentations, exercises, homework assignments, and recordings

http://arset.gsfc.nasa.gov/disasters/webinars/disaster-overview-2016

Links will be available on the

ARSET course page

http://arset.gsfc.nasa.gov/disasters/webinars/disaster-overview-2016
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Homework and Certificate

• Homework

– Answers to homework questions via Google form

– Available at http://arset/disasters/webinars/disaster-overview-2016

– Certificate of Completion

– Attend all 4 webinar sessions

– Complete all homework assignments

– Certificates will be emailed approximately 2 months after the course finishes by 

Marines Martins (marines.martins@ssaihq.com) 

http://arset/disasters/webinars/disaster-overview-2016
mailto:marines.martins@ssaihq.com
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Course Objectives

• Participants will become aware of 

available NASA resources for 

disaster management

• Participants will learn to access 

remote sensing observations for 

local disaster events

GeoGateway interface showing Napa earthquake interferogram with 

Line of Sight profile across the main rupture. 
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Course Outline

Week 1: Monitoring Earthquakes, and Tsunamis 

Using NASA Remote Sensing and Models

Week 2: Overview of Remote Sensing for 

Wildfire Applications

Week 3: Observation of Oil Spills Using Remote 

Sensing Measurements

Week 4: Monitoring Storms, Flooding, and 

Landslides Using Remote Sensing Observations
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• Global Wildfire Issues and 

Management Questions

• Remote Sensing Wildfire Products

• Remote Sensing Wildfire Tools

Fort McMurray wildfire, May 24, 2016

Image acquired from the MODIS instrument on NASA’s Aqua satellite

Wildfire Agenda
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Wildfires: Global Critical Issues

• Loss of human life and property 

• Air pollution 

• Habitat loss

• Hydrological regime changes and increased 

risk of landslides

• Increased frequency, duration, and severity 

due to fire suppression methods and climate 

change

www.epa.gov 

www.nasa.gov 
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Global Wildfire Management Questions

• What are the pre- and post-burn forest conditions? 

• What are the social and economic aspects of wildfires? 

• How are land use changes affecting fire regimes? 

• How can remote sensing be used to improve fire response measures and 

pre- and post-burn mitigation efforts? 

– What are the tools managers can use to make these assessments?

http://www.voicechronicle.com



Burn Severity Mapping 
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Burn Severity Mapping
Burned Area Reflectance Classification

USDA Forest Service, Remote Sensing Applications Center, http://fsweb.rsac.fs.fed.us

SeverityImagery

2007 Black Pine 2 Fire, Idaho, USA

http://fsweb.rsac.fs.fed.us
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Typical Spectral Signatures

USDA Forest Service, RSAC
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Healthy Vegetation vs. Burned Areas

USDA Forest Service, RSAC
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Healthy Vegetation vs. Burned Areas

USDA Forest Service, RSAC
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Data Processing

• An image processing method depends on which sensor is used…

Normalized Burn Ratio (NBR)

NBR = (NIR – SWIR) / (NIR + SWIR)

dNBR = Prefire NBR – Postfire NBR

Normalized Difference Vegetation 
Index (NDVI)

NDVI = (NIR – RED) / (NIR + RED)

dNDVI = Prefire NDVI – Postfire NDVI
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Reflectance NBR or NDVI

dNBR or dNDVI BARC

Difference



Remote Sensing Wildfire Products
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• Pre-Fire Mapping
– Vegetation density and extent

– Soil moisture/drought severity

– Topography

• Active Fire Mapping
– Total area currently burning

– Fire Radiative Power (FRP) using 
thermal bands

• Post-Fire Mapping
– Total area burned

– Burn severity

– Post-fire vegetation regrowth (NDVI)

Above: A USGS 

Landfire map.

Left: 2007 Black Pine 

2 Fire, Idaho, U.S. 

On the left: imagery, 

right: severity. USDA 

RSAC. 

Products Derived from NASA Satellites for Wildfire Management
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• Landsat

– LANDFIRE

– Burn Severity Mapping

• MODIS

– Thermal Anomalies

– Burned Area

• VIIRS

– Active Fire Product

Remote Sensing Wildfire Products

Above: MODIS (Terra) shows fires around the world. NASA; Bottom Left: Image captured by 

VIIRS (Suomi-NPP) of the Fort McMurray Fires May 16, 2016. NASA; Bottom Right: Mosaic of 

the MODIS 500m burned area product. MODIS-FIRE/UMD.
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LANDFIRE

• Products: delivered at 30m spatial resolution

• Vegetation data layers using Landsat Imagery 

from 1999-present

– Current and historic vegetation composition and 

structure of the entire U.S.

Interagency Partnership Between USFS and USGS

• Fuel and fire regime data layers

– Fire behavior and fuel loading models for entire U.S. 1999-present

• Disturbance data

– Fuel, vegetation, natural, and prescribed disturbance by type and year. 1999-present

Landfire map. http://www.landfire.gov

http://www.landfire.gov
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• Provides snapshots of active 
burning fires and burned areas 

• The Active Fire product: actively 
burning locations on a daily basis at 
1km resolution (additional 8 day and 
monthly products)

• Fire product: multiple attributes 
such as fire mask, fire pixel table, 
and maximum fire radiative power 

• The Thermal Anomalies product: 
detects other thermal anomalies 
such as volcanic signatures

MODIS Land Products
Thermal Anomalies (MYD14A1)

Global Fire Map (Apr 1-10, 2014); NASA FIRMS/NASA LANCE
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• The combined Terra & Aqua MODIS 

Burned Area product is a monthly, 

gridded 500m product

• Detects approximate date of 

burning

• More info: http://modis-fire.umd.edu

(Right) Example of the MODIS 500 m burned area product for sub 
equatorial Africa. The different colors indicate the approximate day of 
the burning detected between August and October in 2000. Image 
Credit: MODIS Fire Team

MODIS Land Products

Burned Area (MCD45A1)

http://modis-fire.umd.edu
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• The Visible Infrared Imaging 
Radiometer Suite (VIIRS) sensor
– Launched Oct 28, 2011

• VIIRS active fire product released to 
the public: Oct 22, 2012

• Spatial Resolution: 
– 750m (M-band)

– 375m (I-band)

• Data is still preliminary and 
evaluation & calibration continue

• Current research: develop active 
fire product at 350m (I-band) Fort McMurray wildfire in Alberta, Canada, collected by the VIIRS 

instrument on May 16, 2016.

VIIRS Active Fire Product



Remote Sensing Wildfire Web Tools
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• Fire Information for Resource 

Management System (FIRMS)

• VIIRS Active Fire Maps (CONUS 

and Global)

• US Forest Service Active Fire 

Mapping Program

• NASA Worldview

Clockwise from top left: FIRMS, 

VIIRS Active Fire Maps, Worldview, 

U.S. Forest Service Active Fire Map

Remote Sensing Wildfire Web-Tools
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• Delivers 

– Global MODIS & VIIRS hotspots and fire 

locations

– MODIS burned area images

• Historical data (more than 7 days) 

using ‘Archive Download’ tool

• Available in various formats: 

– Email alerts

– GIS-friendly format

– As visualization in Web Fire Mapper or 

Worldview

Fire Information for Resource Management System (FIRMS)

http://earthdata.nasa.gov/earth-observation-data/near-real-time/firms

http://earthdata.nasa.gov/earth-observation-data/near-real-time/firms
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• MODIS (1 km) and VIIRS (375 m)

• Download as Shapefile, KML, 

WMS, Txt

• Available for the last 24, 48 hours 

and 7 days

FIRMS

Downloading Active Fire Data
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Fort McMurray Fire

June 7, 2016
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• MODIS (Collection 5) fire/hotspot 

information older than the last 7 

days

• Available as shapefiles or comma-

separated text files (.csv)

• Information must be requested

• Once processed, you will receive an 

email with instructions on how to 

download your data

FIRMS

Downloading Archived Fire Data
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FIRMS
Downloading Archived Fire Data
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VIIRS Active Fire Maps

• CONUS Active Fire Map

– Can view active fire detections

– Can download VIIRS imagery (M-band and I-band)

• Available in GeoTIFF, ASCII and KMZ formats

• Global Active Fire Map

– Can view active and archived fire detections only

• Tutorial available for downloading VIIRS active fire 

data

http://viirsfire.geog.umd.edu/pages/mapsData
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VIIRS Active Fire Map
CONUS
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VIIRS Active Fire Map
CONUS
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VIIRS Active Fire Map
CONUS
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VIIRS Active Fire Map
Global
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VIIRS Active Fire Map
Global
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• Satellite detection and monitoring of wildfire 

activity in CONUS, Alaska, Hawaii, and Canada

• Leverages NASA and NOAA assets: 

– GOES, AVHRR, MODIS, VIIRS

• Provision of comprehensive, NRT data are 

essential

• Facilitates decision support for strategic planning 

and response for U.S. and Canadian fire 

agencies

U.S. Forest Service Active Fire Mapping Program

http://activefiremaps.fs.fed.us
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U.S. Forest Service Active Fire Mapping Program
http://activefiremaps.fs.fed.us/googleearth.php
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U.S. Forest Service Active Fire Mapping Program
http://activefiremaps.fs.fed.us/googleearth.php
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U.S. Forest Service Active Fire Mapping Program
http://activefiremaps.fs.fed.us/googleearth.php
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U.S. Forest Service Active Fire Mapping Program
Visualizing VIIRS current fire activity in Google Earth
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NASA Worldview
https://earthdata.nasa.gov/labs/worldview
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Contacts

• ARSET Disaster

• ARSET Land Management and Wildfire Contacts

– Cynthia Schmidt: Cynthia.L.Schmidt@nasa.gov

– Amber McCullum: AmberJean.Mccullum@nasa.gov

• General ARSET Inquiries

– Ana Prados: aprados@umbc.edu

• ARSET Website: 

– http://arset.gsfc.nasa.gov/

mailto:Cynthia.L.Schmidt@nasa.gov
mailto:AmberJean.Mccullum@nasa.gov
mailto:aprados@umbc.edu
http://arset.gsfc.nasa.gov/
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Thank You!

Next Week: Observing Oil Spills Using Remote Sensing 

Measurements

http://arset.gsfc.nasa.gov

