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SUMMARY

We estimated the strong motion for real-time purposes using digital maps of the soil-type classifications and the
amplification factors in Japan. We evaluated their accuracies by comparing the strong ground motions between the
estimations and the records of K-Net for recent earthquakes in Japan. We estimated the strong motions using the
amplification factors and the two methods: the attenuation relation (Si and Midorikawa, 1999), and an interpolation
method using the records. We found that the second method gave more reliable results than the first method, because
the first method strongly depended on accuracies of the source and path effects. However, since we may not be able to
obtain quickly the strong motion records near highly damaged areas, it would be efficient to evaluate the strong
motions using the first method immediately after an earthquake, then to replace them by the second method after
getting the records. Finally, we compared the site amplification factors evaluated by the two methods. Thefirst isbased
on the average of shear wave velocities from the free surface to the 30m depths using boring data. The second is the
above-mentioned method based on the soil-type classifications. The comparisons showed that the first method was
more accurate and reliable. Therefore, it may be necessary to replace the digital maps of the site amplifications by those
using the first method, when we obtain boring data
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Source Model Table.1 Catalog of the three earthquakes used in this study
Earthauake Date Londitude] Latitude | Depth(km) | Mw | Mima |
. . . . Kagoshima Pref.
(b) Estimation of Vmax using strong ground motion records Northwestern 1997/3/26 |  130.4 32 8 6.1| 65
K:I%?'in\i/vme:t;r:t 1997/5/13 130.3 31.9 11 6 6.3
Chiba Northeastern | 2000/6/3 140.8 35.7 50 6.1 5.8
Tottri Pref. Western | 2000/10/3 133.4 35.3 11 6.6 7.1
Geiyo 2001/3/24 132.7 34.1 50 6.8 6.4
Iwate Pref. Southern | 2001/12/2 141.3 39.4 119 6.5 6.3
3.2
@ Tage point 3 26 5> 13 3
26
Fig.1 The methodologies for estimating the peak
. . - 8km
ground velocities using (a) the attenuation )
relations, and (b) the strong motion records. Fig.2 K-Net
Fig.3
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Table.2 The correlation coefficients from Fig.3, the average errors

of the estimated intensities.
(soil-type) attenuation relations|strong ground motiory
soil-type] boring | soil-type] boring
Correlation coefficient | 0.849 0.888 0.805 0.843

(boring)

Table.2 Fig.3 Average of error 0.215 -0.052 0.141 0.105
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Fig.4 The locations of the epicenters and the K-Net stations.
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Fig.3 The comparisons of intensities between the observations
and the estimations using the attenuation relation, for
the (a) using the attenuation relation (b) using strong
around motion records.
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Fig.5 The comparisons of intensities between the observations
and the estimations using the attenuation relation, for
the (a) using the attenuation relation (b) using strong
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Fig.6 The locations of the epicenters and the K-Net stations.
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o o
soil-type] boring | soil-type| boring & W%
Correlation coefficient | 0769 | 0909 | 0709 | 0842 2 s \ . .
Average of error 0.801 0.548 | 00031 | -0.027 Estimated intensity
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Table.4 Table.?2 Fig.7 The comparisons of intensities between the observations
Fig.7 and the estimations using the attenuation relation, for
Fig.7a the (a) using the attenuation relation (b) using strong
ground motion records.
Table.4 The correlation coefficients from Fig.7, the average errors
of the estimated intensities.
attenuation relationgstrong ground motion
soil-type| boring | soil-type [ boring
Correlation coefficient| 0.631 0.702 0.626 0.759
Fig.7b Average of error -0.157 -0.473 0.025 0.003
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Fig.8 The locati oﬁé of the epicenters and the K-Net stations.
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Fig.9 The comparisons of intensities between the observations
and the estimations using the attenuation relation, for
the (a) using the attenuation relation (b) using strong
around motion records.

Table.5 The correlation coefficients from Fig.9, the average errors

of the estimated intensities.

attenuation relationgstrong ground motion
soil-type] boring | soil-type | boring
Correlation coefficient | 0.631 0.702 0.57 0.66
Average of error 0.207 -0.124 -0.119 -0.183
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Fig.10 The locations of the epicenters and the K-Net stations.
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Fig.11 The comparisons of intensities between the observations
and the estimations using the attenuation relation, for
the () using the attenuation relation (b) using strong
ground motion records.

-2297-



Table.6 The correlation coefficients from Fig.11, the average
errors of the estimated intensities.

attenuation relationgstrong ground motion
soil-type| boring | soil-type | boring
Correlation coefficient | 0.335 0.413 0.668 0.748
Average of error 0.569 0.272 0.003 0.024
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