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Accurate Prediction and Early Warning of High Concentration of Volcanic Gas

in Owakudani, Hakone Using Machine Learning
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Abstract: There are many active volcanoes in Japan. To reduce the damage caused by volcanic activity, it
is necessary to predict volcanic disasters and to take measures to evacuate people in advance. In this study,
we developed a machine learning model to predict the increase in volcanic gas concentration at Owakudani
in Hakone. Time series data of the atmospheric environment such as volcanic gas concentration, temperature,
and precipitation by location, and image data of fumaroles near the crater were used as input data. These
data were trained using a machine learning model to predict the volcanic gas concentration 30 minutes in
advance. The prediction model is an ensemble of several models using the stacking ensemble method. As a

result of that, the stacking model showed its effectiveness on prediction with AUC scores up to 0.9313.
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£1 T L0
Ensemble Model Input data AUC F1-score Precision Recall
Logistic Regression context 0.793 0.704 0.921 0.570
Random Forest context 005 0.683 0.900 0:5561
Cat Boost context 0.821 0.731 0.962 0.589
Z1E XGB context 0.860 0.840 0.856 0.825
LGB context 0.833 0.759 0.954 0.630
LSTM context 0.778 0.667 0.930 0.520
Image Net image 0.307 0.102 0.056 0.545
& 2JE Stacking Model context, image 0.931 0.746 0.958 0.611
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