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To realize real-time tsunami risk prediction, we present an optimization scheme to configure offshore wave
gauges using machine learning and sparse sensing techniques. The present approach employs robust principal
component analysis to extract low-dimensional spatial mode from a dataset of pre-computed tsunami wave
heights. The sparse gauges’ configuration is optimized according to the impact of observation effects only
by the low-rank spatial modes that are supposed to dominate the gauges far from shore. As a demonstration,
the optimal observation network off the coast of Shikoku is designed for 1564 possible Nankai Trough
earthquakes. The forecast capability of the detected gauges’ configuration is examined within the framework

of the previous tsunami scenario detection.
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Fig.1 Cumulative contribution ratio of singular values.
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Fig.2 Optimal configuration of p = 7 observation gauges
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Fig.3 Predicted and observed tsunami waveforms at Point

A in Fig. 2 for one test scenario out of 150.
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Fig.4 Comparison of the predicted and observed maxi-

mum tsunami elevations at Point A in Fig. 2.
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