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1. Introduction
It is one of the important topics in earthquake engineering to mitigate human and physical damage during earthquake by is-

suing alarm leading to mechanical control and/or human evaluation. The expectations to the early earthquake alarm system are
rising socially. JMA started to provide Earthquake Early Warning (EEW) from October 1, 2007. The estimated seismic intensity
based on the conventional empirical formula from tentatively determined point source, have limitation in accuracy. The social
demand for enhancing the accuracy of ground motion prediction is very high for advanced engineering application.

The authors have developed an integrated regional earthquake early warning (EEW) system having on-line structural health
monitoring (SHM) function, in Miyagi prefecture, Japan [1]. The system makes it possible to provide more accurate, reliable
and immediate earthquake information by combining the national(JMA/NIED) EEW system, based on advanced real-time com-
munication technology. The authors have proposed a highly accurate ground motion prediction method using Artificial Neural
Network(ANN).

This paper describes the verification of applicability of the method by using observation data sets of 39 earthquakes (M4.0-
M7.2) occurred in Miyagi Oki area (refer to Fig.1)[2], [3]. The prediction of ground motion parameters for PGA and PGV are
described as an example results.

2. Peak ground motion prediction using waveform data at a front site
Using the initial part of P-waveform data at Oshika site, a front site for the approaching Miyagi-ken Oki earthquake, ground

motion parameters of PGA and PGV at 4 sites including Sendai were predicted by combining the source information of EEW
from JMA. In this case, the arrival time of EEW from JMA was assumed to be 5.5s and this time length of P-waveform at Oshika
site was used as wavefrom data at a front site. Fig.2 shows the information used for the ground motion prediction using ANN.
The 35 earthquakes” 5.5s p-waveform data and the peak values in the time section at K-NET Oshika (MYG011) were used as the
training data for the ANN with 3-layer structure, together with information of prediction points” location, and site conditions.

The remaining 4 earthquakes” data were used as blind prediction of PGA and PGV at Sendai (MYG013), Taiwa (MYG009),
Shiogama (MYG012), and Ishinomaki (MYG010). Fig.3 shows the predicted ground motion parameters by the proposed method
using ANN compared with those by conventional empirical formula [4]. It is found that the drastic enhancement of accuracy is
recognized.
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