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In the present decade, forest fires have become more common than ever [1]. Efficient strategies to cope 

with fire situations, and/damage assessments need efficient automatic forest fire detection model. In this 

research, we propose an unsupervised eXplainable machine learning model to assess the severity of forest 

fire with remote sensing data. The model, namely, Latent Dirichlet Allocation is a Bayesian Generative 

model, is capable of generating interpretable visualizations. LDA uncertainty quantifiable and explainable 

[2]. We do not need labelled data to train the model. Other usefulness of the model is that it is simple to 

combine any kind of input data (for example, UAV images, wind speed information). In the scope of this 

contribution, we use Sentinel-2 spectral bands to extract information to compute indices indicating 

severity of fire [1]. Uncertainty of each prediction of the model is computed to ascertain robustness of 

the model. As a use case, we have chosen the recent forest fire incident at Los Angeles, USA [6].  

The methodological approach is as the following:  

1) we acquire pre-fire, post-fire Seintinel-2 images, 2) compute three indices : Normalized Difference 
Vegetation Index (NDVI), Normalized Burn Ratio (NBR), and Burned Area Index for Sentinel (BAIS) based 
on state of the art literature and generate index maps, 3) compute difference between the pre-fire and 
post-fire index maps, 4) apply the unsupervised xAI LDA model to retrieve semantic classes in pre-fire and 
post-fire Sentinel-2 band images, general corresponding classification maps and plot a binary class-to-
class change map,  5) Analyze the maps with visual tool to find the most affected semantic classes (e.g., 
dense vegetations, urban areas etc.) and produce a data-driven estimation of per-class changes due to 
fire [7].  

In future, we plan to fuse other data sources (e.g., wind speed information [5]) to help practical 
applications.  
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