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Wildfires and the Electricity Grid: Texas

● The Smokehouse Creek Fire 
escalated into one of the most 
devastating wildfires in Texas's 
history.

● Xcel Energy's shares fell 8% after the 
company disclosed a letter it 
received from a law firm that said 
the electric utility could be held 
liable for damages resulting from 
the largest wildfire on record in 
Texas.

Ref: https://www.usnews.com/news/us/articles/2024-03-01/xcel-energy-utility-equipment-started-texas-wildfire-homeowner-says-in-lawsuit
        https://www.bloomberg.com/news/articles/2024-03-01/xcel-energy-is-sued-over-worst-texas-wildfire-in-state-history

https://www.usnews.com/news/us/articles/2024-03-01/xcel-energy-utility-equipment-started-texas-wildfire-homeowner-says-in-lawsuit
https://www.bloomberg.com/news/articles/2024-03-01/xcel-energy-is-sued-over-worst-texas-wildfire-in-state-history


Wildfires and the Electricity Grid: Hawaii
● During the summer of 2023, spectators were horrified as 

fires ravaged the island of Maui, resulting in the tragic loss 
of human life.

● In the words of Hawaii Electric’s Chief Executive, “The 
company did not have a program that could shut off power 
preemptively to prevent wildfires. Power shutoffs would 
have made it impossible for people to use medical 
equipment, water pumps, and other essential devices.”

● A utility spokesperson explained that it is difficult to enact 
“preemptive, short-notice power shutoffs” because they 
must be coordinated with first responders and that 
“notifications also need to be made to customers with 
special medical needs who use specialized equipment.”

https://www.washingtonpost.com/climate-environment/2023/08/12/maui-fire-electric-utility/



Wildfires and the Electricity Grid: California

● Electric utilities in Hawaii and Texas 
are not the first companies to find 
themselves in the spotlight after 
major wildfires.

Ref: https://www.cnn.com/2024/01/26/us/pacific-gas-electric-settlement-dixie-fire-california/index.html



Wildfires and the Electricity Grid in Alaska

Alaska is vulnerable to wildfires:

� Fire-prone boreal forests
� Extreme fire behavior 

Alaska’s electricity grid is unique:

� The electricity grid in Alaska is a patchwork of “microgrids” that supply 
power to relatively few households.

� Even the electric grid along Alaska’s Railbelt is on its own “island” 
separated from the rest of the United States.

� The critical dependence of its rural communities on electricity for health 
and year-round food supply makes Alaska more vulnerable to power 
outages.

Alaska Wildland Fire Information, 
AKFIREINFO.COM

www.kinyradio.com/news/news-of-the-north

(Gwen Holdmann and Poelzer et al. 2016), 
https://scholarworks.alaska.edu/handle/11122/11273http://www.chugachconsumers.org/



FIREWALL



It is a collaborative effort…

We need to see this problem from multiple perspectives. Stakeholders have various 
concerns, data and informational needs. We hope to:
● Improve communication and information sharing between stakeholders. 
● Address the need for extensive data from diverse layers, encompassing both 

environmental and societal factors, to guide their strategic and operational 
decision-making.



GIS and Community Level Wildfire Risk 
Assessment

What is 
Community Level?

Wildfire Risk to Communities ,USDA Forest Service 
Wildfirerisk.org

Szpakoski and Jensen https://doi.org/10.3390/rs11222638

Lampin-Maillet, Jappoit, Long, Bouillon, Morge, Ferrier
https://doi.org/10.1016/j.jenvman.2009.10.001

https://doi.org/10.3390/rs11222638
https://doi.org/10.1016/j.jenvman.2009.10.001


Risk Assessment for Wildfire in Communities 
Exposure 
● people
● infrastructure 
● housing
● protected areas
● agriculture (or other 

tangible human assets) 
● forests 

Fire Hazard
● vegetative fuels

Fire Ignition Likelihood
● ignition by lightning, 

humans, powerlines

Expected Behavior 
● weather 
● topography

             Vulnerability
● potential for loss or damage
● socioeconomic and 

demographic conditions
● dependencies  



Preliminary Results:

Fire Hazard: Lightning! 

Hot-spot analysis of cloud-to-ground lightning strikes



Satellite Data and Wildfire Prediction 

● Existing models for predicting fire do poorly on Alaskan data

o Diverse vegetation types and climates

● Due to Alaska‘s high latitude getting satellite data can be challenging

o LANDSAT Satellites are in a nearly polar-orbit

● Challenges: Alaska is a Unique Environment



Datasets: Canada

• Obtained from Kaggle in 2023

• 42,848 Images
• 22,709 Wildfire
• 20,139 No-Wildfire

• 350x350 Pixels

• Consists of medium/high 
resolution satellite imagery

No-Wildfire:

Wildfire:



Datasets: Alaska

• Alaska Interagency 
Coordination Center (AICC)
• Continuously update fire data

• 1,518 images
• 1,079 Wildfire

• 439 No-Wildfire

• 350x350 Pixels

No-Wildfire:

Wildfire:



Datasets: Comparison



Models: Progression

● Widely used pre-trained models were tried first
○ 50-60 % accuracy on Alaska Data and 80-96% on Canadian Data

● Logistic Regression
○ 30% accuracy on Alaska Data and 89% on Canadian Data

● MLP model
○ 30% accuracy on Alaska Data and 89% on Canadian Data

● Custom CNN
○ 75% accuracy on Alaska Data and 98% on Canadian Data



Models: Custom CNN (CNN1)

● Did very well on Canadian Data
○ Accuracy = 98.40%
○ F1 Score = 97.81%

● Not so well on Alaska Data
○ Accuracy = 75.60%
○ F1 score = 70.17%



Models: Teacher Student Model Fusion



Models: Teacher Student Model Fusion



Experimental Results



Experimental Results

Could we improve the model further?



Could we improve the model further?

● The results of our study highlight the 
effectiveness of our proposed model in 
improving wildfire prediction capabilities in 
challenging geographical locations.

● Move to multispectral

Pre-Fire Post-Fire



Future work

✔ Integration of GIS, remote sensing, data analysis and interview results



Thank You!

                    Emails:
kmdemichele@alaska.edu
mlindemann@alaska.edu 
mhkapourchali@alaska.edu

mailto:kmdemichele@alaska.edu

