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The Worst-class Tropical Cyclone-generated High Waves Identified by Seismic Noises
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The extreme winds of typhoons generate high ocean waves, causing severe damage to coastal areas. Predicting and

forecasting extreme waves is crucial for disaster prevention. However, the mechanisms driving such waves remain

unclear, and mid-ocean observations during intense typhoons are extremely limited. This lack of data hampers the

physical and statistical assessment of extreme wave events. Interestingly, ocean waves produce ground vibrations

called microseisms, which can travel long distances and provide indirect information about wave activity. This study

uses long-term microseism data from seismic networks to identify historical extreme wave events caused by tropical

cyclones near Japan. The analysis revealed that Typhoon Wipha (2013), Typhoon Lan (2017), and Typhoon Hagibis

(2019) were among the most severe in the past 20 years. Microseisms offer a valuable tool to validate wave models

and improve understanding of extreme wave mechanisms.
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