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DISTRIBUTION OF PEAK ACCELERATION IN NOBI PLAIN AND EFFECT OF CONDITION
OF SEISMOGRAPH FOUNDATION
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SUMMARY

We investigated local amplification factor in Nobi plain using peak ground acceleration at each station of
dense strong-motion seismic network. The amplification factor is obtained by observed peak acceleration
normalized by that expected from an experimental attenuation formula. We used eight events occurred at
shallow depth in inland and eleven events of deeper origin which are related to subduction of oceanic plates.
While the amplification factor scatters for each event, some stations show tendency of usual amplification
/ decay. The amplified stations tend to correspond to hard soil and the decayed stations soft soil condition.
The amplification factor may include the condition of foundation of seismograph, and we investigated it
by the analysis of microtremor. The result shows that the motion of a building next to the foundation

affects the observed seismogram.
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Figure 1: Distribution of stations of strong motion
seismic networks. Each networks are drawn with dif-
ferent symbols. Abbreviations AIC, MIE, NGY, and
NGU are Aichi prefecture, Mie prefecture, Nagoya
city, and Nagoya University, respectively.
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Figure 2: Plot of observed peak horizontal accel-
eration against hypocentral distance for the event
19980422 (see Table 1). Circles, crosses, and tri-
angles show that for stations located on alluvium,
diluvium, and hard soil condition, respectively. Ex-
pected acceleration by equation (1) (Fukushima &
Tanaka method) are shown for M; = 5.2 (deter-
mined by JMA, a dotted line) and M; = 4.9 (fits
for the data, a solid line).
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Table 1: List of earthquakes used in this analysis. (a) Shallow focus earthquakes occurred in inland. (b) Deep
focus earthquakes related to subducting oceanic plates. M; and M5 are magnitude determined by Japan Me-
teorological Agency and corrected magnitude (see text for detail), respectively. Abbreviations N., E., W., and
S. are Northern, Eastern, Western, and Southern, respectively, and O. means Offshore, respectively.

(a)

Depth

Date Location (ko) M;  M;
19980422 Yoro 10 5.2 49
19990316 N. Shiga 12 51 49
19991107 O. Fukui 14 5.0 5.5
20000607 W. O. Ishikawa 22 5.8 64
20001006 W. Tottori 11 73 7.5
20010112 N. Hyogo 10 54 538
20010825 W. Kyoto 10 5.3 4.6
20010927 W. Aichi 20 44 4.5
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Date Location Depth M, M¢
(km) M5 M

19970316 E. Aichi 39 56 6.7
19970524 Ensyunada 22 56 4.6
19990821 N. Wakayama 70 55 6.6
19991129 W. Aichi 51 4.8 5.7
20001031 S. Mie 44 5.7 6.2
20010106 E. Gifu 48 49 5.0
20010223  W. Shizuoka 40 53 5.7
20010324 Geiyo 60 6.7 75
20010403  C. Shizuoka 33 51 54
20010601  C. Shizuoka 32 4.8 48
20010922 W. Aichi 40 4.1 4.0
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Figure 3: Plot of amplification factor for each station
and event. Analysis is separated into two cases depend on
event origin: Shallow inland earthquakes (blue diamonds)
and deep ones related to subducting oceanic plates (green
crosses). Average and standard deviation for all analyzed
events are also shown by filled black circle and bars (shallow
events) and by filled cyan diamonds and bars (deep ones).

Station codes are our original.
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Figure 4: Amplification factor plotted on a map with surface geology. Open circles indicate the stations of

amplified acceleration, and filled triangles shows those of diminished acceleration. Size of the symbols are pro-

portional to the amplification factor. (a) and (b) show results for shallow and deep focus events, respectively.
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Figure 5:
recorded at base of seismometer (S) and neighborhood of
it (G1) at the station B. (a) and (b) show amplitude ratio
and phase difference.
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Figure 6: Amplitude ratio of Fourier spectra of RF/1F
(solid line), RF/G1 (thick dashed line), and RF/G2 (thin
dashed line), where RF and 1F show roof and the first floor
of building next to the foundation of seismograph, and G1
and G2 show ground of neighborhood of seismograph and
free ground apart from the seismograph and the building.
(a) and (b) show the results for east-west (EW) component
and north-south (NS) component of the station A (see fig-
ure 4), and (c) and (d) show the results for EW and NS
components of the station B, respectively.
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