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Development of an ETAS model that explicitly incorporates the triggering effect of

slow slip events on seismicity
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Slow slip events (SSEs) at subduction zone plate boundaries sometimes trigger earthquake swarms and great

earthquakes. However, the epidemic-type aftershock-sequence (ETAS) model, which is a standard statistical model

of seismicity, does not consider the triggering effect of SSEs on seismicity at all. Therefore, when an SSE occurs at

a plate boundary, probabilistic earthquake forecasts based on the ETAS model fail to predict the observed

seismicity. Here, we developed a new ETAS model by explicitly incorporating the SSE moment rate estimated

from Global Navigation Satellite System observation data into the existing ETAS to consider the triggering effect

of SSEs. This model assumes a linear- or power-law relation between the SSE moment rate. We applied this new

model to three SSEs along the shallow part of the Hikurangi Trench, New Zealand, and nearby seismicity. Our

new model enabled us to better estimate the probability of earthquake occurrence by considering the increase in

the seismicity rate due to SSEs.
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