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Forecasting aftershock activity is useful to reduce seismic risks in the affected area after the main shock. The
difficulties to forecast aftershocks are (i) a forecasting model should be tailored to each aftershock sequence be-
cause the statistical property varies greatly according to an individual aftershock sequence and (ii) the forecasting
model has to be estimated from highly deficient data where a significant fraction of early small aftershocks are
missing from seismic records. To overcome this difficulty, we have been developing a statistical model to deal
with incompletely detected aftershocks, in which the detection rate of aftershocks is sequentially estimated in a
state-space modeling approach. Our method enables us to robustly estimate the forecasting model of underlying
aftershocks including not only observed aftershocks but also missing ones from the incomplete catalog. We show
that the Omori-Utsu formula can be well estimated only from a few hours of the data, and then it can be revised
by the epidemic type aftershock sequence (ETAS) model to adaptively forecast an aftershock sequence with the
individual cascading feature as the data size increases in real-time. We demonstrate that how these estimated
models can effectively forecast the aftershock activity. We also discuss how these models can be implemented in
an operational system for earthquake forecasting.
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