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1. Introduction OY 728« a FUN | RREN

The authors have tackled with development of soregjiearthquake early warning system based on the
accurate real-time ground motion prediction agathst approaching Miyagi-ken Oki earthquake. For
Earthquake Early Warning for one million city Sendad other inland cities, the real-time earthquake
observation systems have been installed at 5 sisaely two Pacific Ocean Coast sites (Oshika and
Ogatsu) and two intermediate locations of the pgagian pass, Ishinomaki and Schichigahama, and
Tohoku University in Sendai (Figure 1). The Shiettigma site is located at the Sendai Basin edge. The
real-time observation data from the 5 sites isdfammed to a data server of DCRC of Tohoku Univgrsi
Sendai. As for real-time ground motion forecastising front-site waveform data, a methodology using
ANN has been proposed and verified its applicahibt earthquakes in Miyagi-ken Oki aféa

In EEW, non-stationary of ground motions like lapgtase due to basin induced surface wave is
meaningful considering available time. The auth@ee investigated real-time ground motion predictio
method for Sendai basin by using the waveform fata Pacific Ocean Coast sites and intermediate
observation point at the Sendai basin edge inaiudin investigating method focused on the non-
stationary ground motion based on wavelet analysis.

2. Non-stationary ground characteristics based on wavelet analysis

When we assume the front site located along Pamfist to be input, and target site located inliked
Sendai to be output, non-stationary transfer fanctian be developed between front site and taiget s
Transfer function can be estimated using obseratd df front site and target site. Transfer funcii®
the kind of system matrix. So, it is important gtimate the system matrix by optimization methodc©®
transfer function is successfully developed, grommation of target site can be predicted by use of
observed earthquake data of front site and trafsfetion when strong earthquake occurs. We define
non-stationary transfer function by wavelet coddfits of observed data at front site and target sit
Conceptual figure of non-stationary transfer fumetiis shown in Figure 2. Figure 3 shows deep
underground structure of Sendiditogether with locations of about 30 earthquakeenlzion point8.
The clear later phase observed in Sendai basirtiefiggdNagamachi area during 2008/08/16 Miyagi-ken
Oki earthquake (M7.2) and its epicenter locaiorshiewn in Figure 1. The time history data and the
corresponding wavelet coefficients are shown inufég4 for the observation point within the basin
(Ryutakuji) and basin edge (Shichigahama). In #mglysis, complex continuous Morlet wavelet is
adopted as mother waveletThe Ryutakuii site is on thick sedimentary layéef. to Figure 3). Athough
Shichigahama record shows wavelet coefficients @mypeaks caused by body waves, outstanding later
phase with peak period of about 2.3 sec is receghniz the Ryutakuji record. It is noted that thevat
time of later phase at Ryutakuji delays 35 sedvoch P wave arrival at Shichigahama and 15 seconds
from S wave arrival at the basin edge site. An eteuground motion prediction not only S wave Hsba
later phase is requested for the warning infornmafiom tall building’s earthquake countermeasure.

3. Futurediscussion

We are investigating the applicability of non-atatiry transfer function developed by small
earthquake data to strong earthquake. The definitfidransfer function by wavelet is also beingified
based on numerical and analytical calculationsamaters related to ground motion prediction shbeld
classified from the view points of source effedttpeffect and site effect. Results are expectambioe
up soon.

The above-mentioned methodology with focused on-stationary ground motion characteristics
would be investigated for earthquake from differéinections.
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