Firecracker: Wildfire Modeling and Leveraging Al for Strategic Wildfire Suppression
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Background

The annual cost of wildfires has been
Increasing, costing tens of billions of
dollars every year in the U.S. alone.
Despite decades of firefighting and tens
of millions of dollars spent on research,
effectively containing and suppressing
wildfires remains a formidable
challenge due to its complex dynamics.
Our work helps lay the foundation to
further research in firefighting strategies
using Al / machine learning (ML).

Motivation for Al

Al has seen great successes in:

Board/Video Games

Algorithm Discovery

Scientific Breakthroughs

Weather Modeling
Al have shown to be able to
discover novel solutions to difficult
problems, oftentimes better than the
best human solutions. Can this be
applied to fighting wildfires?
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Objective

To lay the groundwork for further research toward Al methods:

* Provide a fast, configurable wildfire simulation that still captures

some real-world complexities.

Provide a suite of machine learning tools, detailed
documentation, and an intuitive Ul for making use and research

easier.
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Model Features

Simplified atmospheric coupling
Fuel-fuel and fuel-air heat exchange
Fully config-driven fuel types
Wind-terrain interaction

Rothermel fire dynamics

Oxygen diffusion and advection
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Future Work

Al firefighting agents

Static fire barriers (rivers, roads, etc.)

More expressive actions (firelines)
Resource constraints for the agent
Objective points to protect (e.g. structures)
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