Rapid Estimation of Seismic Intensity Distribution
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It is widely recognized that the delay in emergency response to Hyogoken-Nanbu Earthquake
was mainly caused by the lack of effective information transmission in the early stage of the
disaster. In this study, a comprehensive method is developed for rapid estimation of seismic
intensity distribution in urban areas. The nonstationary strong motion prediction model, EMPR,
is employed for simulation of strong ground motions at arbitrary sites surrounding the causative
fault. Fault parameters, such as the seismic moment, rupture direction, rupture propagation
velocity, etc. are identified on the basis of the JMA quick report of the seismic source and strong
motion data recorded at numerous seismic observatories. For shortening the required time for data
processing, an interpolation technique of the seismic intensity distribution is developed. Numerical
examples are shown to demonstrate the efficiency of the proposed method.
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Table.1 The Com

parison of Three Methods for Estimation of Seismic Intensity Distribution
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Table.2 Estimation Error and Mesh Size

S Shortest distance of fault(km)
Estimation error (%) 10 [ 20 [ 30 [ 40 [ 50 | 60 | 70~
10.0 16 | 16 | 16 | 16 | 16 | 16 16
5.0 8 8|16 | 16 | 16 | 16 16
4.0 8 8|16 | 16 | 16 | 16 16
3.0 4 8 8116 | 16 | 16 16
2.0 4 4 8 8|16 | 16 16
1.0 2 4 4 4 8 8 16
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Table.3 Estimated Fault Parameters

M,=2.85%10% dyne*cm
v, =2.5 km/sec T
v, =3.0 km/sec Initial Estimated
value
¢ LY Magnitude 7.3
] \J 0. Depth (km) 15.0
@ )\ Forus Latitude 35.882
- X l\ \ Longitude 136.847
End of Latitude 36.649 35.598
Rupture point | Longitude 137.016 137.008
Fault length (km) 30.0 35.0
Rupture direction (degree) 149.3 155.5
Seismic moment (dyne-cm) | 2.85 x 10°° | 2.96 x 10%°
Rupture velocity (km/sec) 2.50 2.55
Ffocus(35.53° N, 136.51° E) K-NET
Fig.10: Fault Parameter of Hypothetical Hachiman Fault
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