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Evaluation of the spatiotemporal waveform changes in foreshock with induced
earthquake records
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If foreshock seismic wave records show the crustal stress or heterogeneity change preceding a major earthquake,

dense foreshock monitoring will help to issue the warning. In the conventional approaches, we estimate seismic

characteristics through comparing theoretical and observed waveforms but could not detect clear spatiotemporal

changes. In this study, we use statistical and machine learning methods to detect changes in waveform characteristics to

explore the spatiotemporal characteristics. The research was conducted with induced earthquake records that allow

observation of foreshocks, mainshocks, and aftershocks within a short time span than natural events.
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