
Evaluating and Comparing 
Landsat8 OLI/TIRS and 

Landsat9 OLI/TIRS Satellites
to Map Wildfire Burn Areas

Figure 1. View of the Marshall Fire. (Pelle, 2022) Reproduced here for educational purposes only.
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Figure 2. Illustration of Landsat satellite. (NASA, n.d.) Reproduced here for educational purposes only.
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Figure 3. Disaster management cycle. (Natalizio, n.d.) Reproduced here for educational purposes only.
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Landsat8 OLI-2/TIRS-2 Landsat9 OLI-2/TIRS-2

Figure 4. Landsat program timeline. (NASA, 2020) Reproduced here for educational purposes only.
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→ Operational Land Imager 2 (OLI-2)

→ Thermal Infrared Sensor 2 (TIRS-2)

→ Landsat8 and Landsat9 launched from 
Vandenberg Air Force Base, California

→ 8-day revisit interval between the two

→ Increased radiometric resolution for Landsat9

Figure 5. NASA set to launch Landsat9 into orbit from the California coast. (NASA HQ PHOTO,
2021) Reproduced here for educational purposes only.



Problem Statement

→ Water surfaces and shadows in imagery can 

often be confused with burned areas due to their 

similar spectral properties, affecting the accuracy 

of burnt area estimates derived from remotely 

sensed data. (Pereira et. al., 1999)



Study Area

Marshall 
Fire

Figure 6. Marshall Fire perimeter, Boulder County, Colorado. Fire perimeter shape acquired from Boulder County GIS
Department. (BoulderCounty Admin, 2022)

→ 12/30/2021 – 01/01/2022

→ 6,026 acres burned

→ Over 1,000 structures 
destroyed

→ Millions of dollars in 
losses

→ 35,000 people displaced
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Boulder County, 
Colorado

Figure 7. Boulder County location map. Colorado state boundary acquired from the Colorado
Dept. of Public Health & Environment. (CDPHE Open Data, 2018) Boulder county boundary
acquired from the Boulder County GIS Dept. (BoulderCounty Admin, 2020)
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Landsat8 Scene Footprint

Landsat9 Scene Footprint

Figure 8. (top) & Figure 9. (bottom). Landsat8 and Landsat9 scene footprints overlayed on
Marshall Fire study area.
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Figure 10. Example of spectral profile interpretation key.
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Figure 11. NBR formula.
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ClassValue Burned Unburned Total User's Accuracy
Burned 54 9 63 0.86

Unburned 6 31 37 0.84
Total 60 40 100

Producer's Accuracy 0.9 0.78
Overall Accuracy 0.68

Figure 12. Example of error matrix created as part of an accuracy
assessment.
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Thank you!



Sources

BoulderCounty Admin. (2020, December 06). [Boulder County Boundary]. Unpublished raw data. 

CDPHE Open Data. (2018, February 19). [Colorado State Boundary]. Unpublished raw data.

NASA HQ PHOTO. (2021, September 27). NASA's Landsat-9 Earth-observing Satellite To Launch On Sept 27 From California Coast [Digital image]. Retrieved March 14, 2022, from 

https://img.republicworld.com/republic-prod/stories/promolarge/xhdpi/tm3eof0ez2hrr1tl_1632734636.jpeg

NASA's Goddard Media Studios (Producer). (2020, March 26). Landsat Program Timeline [Video file]. Retrieved March 13, 2022, from https://svs.gsfc.nasa.gov/11433

NASA's Goddard Space Flight Center. (n.d.). [Landsat Satellite]. Retrieved March 13, 2022, from https://www.nasa.gov/sites/default/files/styles/full_width/public/ldcm.jpg?itok=NxKTy8Qd

Natalizio, E. (n.d.). [Disaster Management Cycle]. Retrieved March 13, 2022, from https://www.researchgate.net/profile/Enrico-

Natalizio/publication/317336713/figure/fig6/AS:692811833831424@1542190621462/Disaster-management-cycle.ppm

Pelle, L. (2022, February 10). [View of the Marshall Fire from Pearl Street in Boulder]. Retrieved March 13, 2022, from https://i0.wp.com/kdvr.com/wp-

content/uploads/sites/11/2013/07/4661ce72000e9f94.64213328.jpeg?w=2000&ssl=1

Pereira, J. M., Sá, A. C., Sousa, A. M., Silva, J. M., Santos, T. N., & Carreiras, J. M. (1999). 7. Spectral characterization and discrimination of burnt areas. In Remote Sensing of Large Wildfires (pp. 123-138). 

New York: Springer, Berlin, Heidelberg. doi:https://doi.org/10.1007/978-3-642-60164-4_7

U.S. Census Bureau (2020). Boulder County, Colorado QuickFacts. Retrieved from https://www.census.gov/quickfacts/bouldercountycolorado. 


	Evaluating and Comparing Landsat8 OLI/TIRS and Landsat9 OLI/TIRS Satellites�to Map Wildfire Burn Areas
	Agenda
	Introduction
	Introduction
	Introduction
	Introduction
	Problem Statement
	Study Area
	Study Area
	Study Area
	Goals & Objectives
	Goals & Objectives
	Expected Results
	Proposed Methodology
	Proposed Methodology
	Proposed Methodology
	Proposed Methodology
	Proposed Methodology
	Proposed Methodology
	Proposed Methodology
	Proposed Methodology
	Projected Timeline
	Possible Presentation Venues
	Thank you!
	Sources

