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Fig.1 Geologic setting in the study area (after Itihara et al., 1991).
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Fig.2 Gravity basement shown in altitude. Contour interval is 50m.

Fig.3 Bird's-eye view of surface topography and gravity basement seen from southwest.

Red lines show active faults.
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Fig.4 Location of observation sites of microseisms. Size of circle is proportional to peak period of H/V.

Contours show altitude of gravity basement.
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Fig.5 An example of spectral density of microseisms(upper panels) and horizontal-to-vertical spectral
ratio(H/V) (lower panels) (Site No.19). CH.1, CH.2 and CH.3 are NS, EW and UD components, respectively.

7 spectra of about 80s intervals and their mean H/V with 1SD are shown.
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Fig.6 Azimuth deviation of peak period of H/V (bold black line).
Blue circle shows mean of Tp. Mean Tp value is shown in parenthesis.
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Fig.7 Relation between peak period of H/V and depth to gravity basement. Error bar shows depth range in an area within
300m and period range of 70% of peak value. Open circle: alluvial site; dot: terrace site. Black: site above bottom area of
basement; red: site above narrow ridge of basement, blue: site above slope of basement and others.
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Fig.8 Grouping of H/V by condition of gravity basement under the observation sites:

(a) bottom area and alluvial site, (b) bottom area and terrace site, (c) narrow ridge, (d) slope area and others.
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Fig.9 Dip angle of surface of gravity basement.

Table 1 Velocity model for 3D Snell's low

Vp(m/s) Vs(m/s)
Sediment 2000 1000
Basement 4500 2400
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Fig.10 Distribution of ray density of refracted S waves for plane S wave incidence with various back azimuths.
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Fig.11 Risky zone of strong motions (overlap of various back azimuths in Fig.10).
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On the Relation between Ground Vibration Characteristics Inferred from Microseisms and
Gravity Basement Structure in the Northeast Part of Osaka Basin

Junpei AKAMATSU, Kajurou NAKAMURA, Keiichi NISHIMURA* and Masao KOMAZAWA**

* Okayama University of Science, Faculty of Informatics
** Geological Survey of Japan, Institute of Geology and Geoinformation

Synopsis

We constructed 3D-basement model of one soil-layer over bedrock of half-space using newly obtained Bouguer
gravity anomaly in the northeast part of Osaka basin. The structure is characterized by steep subsidence of
bedrock along not only well-known Arima-Takatsuki Tectonic Line and Katano Fault (a blanch of Ikoma Faults),
but also buried Hirakata Fault as well. The depth to basement reaches up to 1,000m in the area. Vibration
characteristics of ground inferred from microseisms were discussed with the model. We obtained roughly a
linear relation between the depth to gravity basement and the peak period of H/V (horizontal-to-vertical spectral
ratio) of microseisms. However, peak period shifts longer and spectral shape of H/V becomes complicated at
sites above the narrow ridge of basement, reflecting deeper structure around the ridge sites. It is considered from
the analysis that, a wave field in the area can generally be discussed with the gravity basement model. For
microzoning issue, we mapped risky zone based on 3D-focusing of seismic rays due to relief of basement.
Possible strong motion zones lie along the basin edges and the buried ridge of basement along the Hirakata Fault.
Special attention is necessary to the zones with thick soft alluvial along the Yodo River.

Keywords: 3D Gravity basement, H/V of microseisms, fault related bedrock structure, focusing of seismic rays,
seismic microzoning
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