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Motivation

The recent wildfires in 
California in 2018 cost 
more than $27 billion 
capital loss 
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https://firms.modaps.eosdis.nasa.gov/map
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Study areas and observations

Images every 1-2 days at 1km resolution

Daily satellite (MODIS) observation

Buck fire, 2017

Idea:
• Learning from simulation data
• Using satellite observations to 

validate/assimilate
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Cellular Automata (CA) simulator

Stochastic simulation

CA (Buck fire) Satellite observations 

Other fire 
simulators/algorithms

• Rothermel equation
• Flammap
• SPARK
• CA

It is time consuming to simulate large fires
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Reduced order modelling
Principle component analysis (PCA)

Variational auto-encoder

Convolutional layer

Previous layer
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CAE vs. POD (reconstructions)

CA 

POD 

CAE 

Training set: 120 CA simulations
Satellite obs: Daily observation (MODIS)
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Latent RNN
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Prediction error

reconstruction prediction 

How to correct the predictions with real-time observations?
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Latent Assimilation: principle DI01 covariance tuning
Desroziers & Ivanov, 2001

DA

DI01

simulation observation
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Latent Assimilation: results
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Conclusion and future work

Conclusion

• The ROM- and RNN-based surrogate model is very efficient 
• Latent Assimilation is computationally cheap and can be performed near real-time

Future works

• Physics-informed machine learning
• Variational latent assimilation
• More general machine learning modelling for fire spread prediction
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