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Monitoring Method for Seismic Activity in Japan —Development of a Modified ETAS Model through
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ABSTRACT: The ETAS model is not able to provide accurate forecasts for aftershock activities following
major earthquakes if information regarding previous occurrences is unavailable. In this paper, we present a
modified version of the ETAS model, which overcomes this difficulty in many cases by using an exponential
parameter for the magnitude. We also mention a system based on this model that monitors seismic activity in

Japan.
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(Top) Fig.1-1

Distribution of earthquakes in and around Japan
considered in this study. The red points indicate
earthquakes with a magnitude of 4.0 or greater.
(Bottom) Fig.1-2

Distribution of magnitude thresholds.

Left: 1997/10/1-2008/3/31

Right: 2002/10/1-2008/3/31
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Fig.2  Forecast of aftershock activities based on the ETAS model.
Top: Hyogo-ken Nanbu earthquake. Middle: Niigata-ken Chuetu earthquake.

Bottom: Iwate - Miyagi Nairiku earthquake.

The black curves show temporal changes in the cumulative number of
aftershocks. Model parameters are determined using data from the periods marked
in yellow, and activities are forecast for a subsequent period of 10 days.

The red and green solid curves denote the means and medians obtained by
Monte Carlo simulation, respectively.

The blue curves represent forecasts based on the modified Omori formula that are

provided for comparison.
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Fig.3-1 Dependence of AIC on B for seismic activities
related to earthquakes in Table 1 (a to 1).

Fig.3-2 Dependence of AIC on B for seismic
activities in Hokkaido.
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Fig.4 Temporal variations in the intensity function A following the occurrence of a M7.0 mainshock in Hokkaido
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Table.4 Aftershock numbers observed for M6-class earthquakes and those expected according to the Gutenberg-Richter

law on Earthquakes.
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