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Satellites and Sensors Used
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Methodology – Wildfire Severity

Data 
Acquisition
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Higher dNBR = High Severity
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Results – Wildfire & Peat
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Results – Wildfire & Peat
N

Peat Deposits Peat Deposits

0 10 Miles0 10 Miles

NPeat 6–9ft Thick Burned in 2017 Fire Peat >9ft Thick Burned in 2017 Fire

Esri, Delorme, NaturalVue Esri, Delorme, NaturalVue



Methodology – Vegetation Map
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Methodology – Water Visibility 
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Results – Visible Water Level
N

Water Visibility Changes 2015 – 2021

Major Water Increase

Minor Water Increase

No Change

Minor Water Decrease

Major Water Decrease

0 10 Miles Esri, Delorme, NaturalVue



Results – Water Visibility
Weighted Overlay 2015 – 2021

N

0 10 Miles 0 10 Miles

Greatest Annual Variation NMajor Water Increase

Major Water Decrease

Minor Water Increase

No Change

Minor Water Decrease

Water Change Level 2015 – 2021

Esri, Delorme, NaturalVue Esri, Delorme, NaturalVue



Methodology – Soil Moisture & Fire Correlation

Data 
Acquisition

 SMAP Soil Moisture, from USDA's Crop Condition and Soil Moisture Analytics tool 
(2015 – 2021)
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Processing
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Results – Soil Moisture & Fire Correlation
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Results – Soil Moisture & Fire Correlation
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Conclusions

Fire severity

 Southern portion of ONWR has been burned multiple times 

since 2007, including all three major fires (2007, 2011, 2017)

 The 2017 dNBR compares pre- and post- fire conditions

43% low levels of severity

57% high levels of severity

Vegetation maps

 Increase in Mixed Aquatic / Herbaceous 

Prairie & Herbaceous / Shrubs with Sparse Trees

 Mature forests are still present nearly a decade later
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Update
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Conclusions

Water levels

 Drastic water change occurs along the Sill on the 

western side of ONWR

 Southern portions of the swamp have a more stable 

water level

SMAP

 Surface soil moisture anomaly indicates where a fire 

could happen, but does not necessarily predict fire 

occurrence

Especially true when SSMA drops below zero

 Monthly soil moisture profile distribution is normal 

 Mean: 47%

Identify

Hydrologic Trends



Errors & Uncertainties

Image Credit: Okefenokee National Wildlife Refuge

 Large sensor overlap in 2017 

water visibility map

 Water visibility data showed 
islands as open water

 We assumed that underground 

peat fires are atypical and do 

not affect our data

 Incorporate more climate and 

weather data with our SMAP 
analysis



Future Work

Mining Risk

Peat Research

Cypress Tree Location
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