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Fires are prevalent in the Southeast US

Southeast

Fuel consumption in fires, 1997-2020 mean
(GFED4s, van der Werf et al., 2017)

Southeast US contains half of fire area of the contiguous US
Florida burns 10% of US fire area
(Melvin, 2015; Short, 2014)

Satellites are critical for quantifying fire
Active fire detections
Burned area/scar detections

Schroeder et al., 2015
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(Melvin, 2015; Short, 2014)

Satellites are critical for quantifying fire
Active fire detections
Burned area/scar detections

Regionally specific challenges:
• Prescribed fires are common – typically smaller, 

less severe relative to wildfires
• Clouds and canopy – block satellite views
• Wet and warm climate – limited clear-sky 

observations and rapid post-fire recovery

How can we measure fire across the 
Southeast US?

Hawbaker et al., 2017



Atlas of Florida fires, 2004-2015

Nowell et al., 2018 GRL

We combined government reports…
• Prescribed fire permits (Florida Forest 

Service)
• Wildfire FPA FOD (Short et al., 2014, 2017)

Annual fire activity:
25,000 fires
987,000 ha (7% of land area)

56% silviculture + land clearing
36% agriculture
8% wildfire

Prescribed fires dominate



Evaluation of satellite fire products
Known limitations
• Small size (most under 20 ha)
• Short duration (hours or less)
• Low intensity
• Hidden by frequent clouds, tree canopy
• Rapid vegetation regrowth in humid climate

Satellites vs. Government records

Nowell et al., 2018 GRL

Overall, 70-80% of Florida fire area is 
undetected in four satellite products:
GFED4s/MODIS, BAECV1.1/Landsat, HMS, HMS/NEI 
Agriculture

Consistent with the high end of past literature 
(40-80% undetected; Hu et al., 2016; Huang et al., 2018)

(van der Werf et al., 2017)



Ground-based fire products
Ground-based products across the Southeast US 
are not all the same
• Inconsistent rules between states
• Variable time series
• Point-based data
• Permit ≠ burned

(Cummins et al., 2023)

Cummins et al., 2023

Critical Need: Improved data and tools for 
tracking fire trends and patterns 
across public and private lands to help 
landowners prioritize landscapes for 
restoration and conservation  through the 
use of prescribed fire
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Creation of the Southeast FireMap

1. Meetings, workshops, webinars to convene 
partners and experts to discuss the current data 
collection, technologies and/or mapping being 
conducted in the Southeast and elsewhere

2. A report describing existing relevant 
mapping efforts, current data 
collection methods and technologies, including a 
brief assessment of their strengths 
and weaknesses

3. Clear, detailed recommendations for 
building a scalable Southeast FireMap, a database 
that depicts fire occurrences in the southeastern 
U.S. through a web interface that supports simple 
queries, reports and downloads

Hawbaker et al, 2019
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Southeast FireMap project



Fire history metrics • Fire Frequency refers to the number of times a 
specific location has burned in the period of 
record (or for a given period of interest if a 
subset of total fire record)

• Time Since Previous Fire is the measure of time 
from a specific date back in time to the last 
date of a detected or known fire. Units can be 
months, days, or years. In the database, it is 
reported as the number of years from 
“present” to the last identifiable burn

• Year Last Burned is the year of the last 
detected fire in a location

• Longest Fire Free Interval is the period 
between two consecutive fires in a given 
location. In places where more than two fires 
have burned throughout time



Ability to “visualize” the landscape using FHM



1. Southeast FireMap – data delivery 
and platform analysis

2. Landsat BA product support

3. Research
• Assessing regional patterns and impacts 

of burning

• Incorporating harmonized Landsat 
Sentinel-2 data into BA product 

• Improving the characterization of 
uncertainty in the BA product

• Adding burn severity as an attribute to 
the Landsat BA product

Phase II: Southeast FireMap Project 
Components
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Regional patterns of burning by decade

• Over the Southeast 
FireMap extent, burning 
of unique areas 
decreased slightly by 2% 
(-96,000 ha)

• Total burning (black dot) 
decreased overall for 
most states

• Most saw increase in 
unique public land 
burning and a decrease in 
private land burning

Unique area fire totals



Harmonized Landsat – Sentinel 2 data



Harmonized Landsat – Sentinel 2 data

HLS image counts

HLS sample counts (burned samples)

Platform 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Landsat 12 27 20 29 34 25 23 30 26 34 260

Sentinel-2 1 15 24 53 57 45 59 30 284

Grand Total 12 27 21 44 58 78 80 75 85 64 544

Platform 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Landsat 68 69 0 0 141 278

Sentinel-2 53 426 184 323 286 1272

Grand Total 121 495 184 323 427

Incorporating Sentinel-2 data increased observation 
counts from 43-300% depending on year



Known Limitations:
Cloud Cover

• Southeast is cloudier than 
other areas

• Short detection window

• Addressing this by 
incorporating the European 
Space Agency’s Sentinel 
Satellite data

Vanderhoof et al. (2021)

2022 ARD 24 16 images

Landsat-8

Landsat-8
and 

Sentinel-2



Known Limitations:
Rapid Green - Up

• Fire adapted species quickly 
re-vegetate

• There is a short window in 
which fires can be detected

Vanderhoof et al. (2021)



Conclusions
• Fires can be difficult to detect in the Southeast US

• Southeast FireMap based off of Landsat BA provides best 
satellite solution for mapping fires across the Southeast US
• Spatial footprint
• Uniform across the entire area
• Fire history metrics

• Allows for in-depth analysis of fire change across the landscape

• Inclusion of Sentinel-2 satellite will greatly increase detections

• Southeast FireMap Phase II is currently on-going and we are 
soliciting feedback
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