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Global investigation of foreshock acceleration prior to large earthquakes
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Foreshock acceleration has been studied as a precursor to large earthquakes. Bouchon et al. (2013) observed an

acceleration of seismic activity just before many large earthquakes occurred at plate boundaries. However, Bouchon

et al. (2013) have been criticized for inadequately accounting for the effects of earthquake clustering (Felzer et al.,
2015). We investigated foreshock activity before large earthquakes globally using the ETAS model (Ogata, 1988), a

standard statistical model of seismicity. Based on previous rock experiments (e.g., McLaskey, 2019), we

incorporated a new term (similar to the inverse Omori law) representing the accelerating foreshock activity leading

to a mainshock into the ETAS model. We applied the model to seismicity preceding 366 M 6.5 or larger earthquakes

from 2000 to 2024 in the ANSS earthquake catalog. Results show approximately only 2% of the large earthquakes

exhibited significant foreshock acceleration. Similar findings were obtained using Japan’s JMA catalog.
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