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Abstract

We used the forward modeling method to investigate the multiple-source of the
1999 Chi-Chi earthquake, which consisted of at least six sub-events during earthquake
faulting. The sixth sub-event, located at ~35 km north of the epicenter, had the largest
seismic moment (Mg) and radiated seismic energy (Es). The total My and Es were
2.72x10%° Nm and 2.81x10%® Nm, respectively, and the ratio of Es/Mg was 1.03x10,
larger than ordinary earthquakes. On the whole, the Chi-Chi earthquake can be
divided into three ruptures: the first one with M\y=6.74 was located near the epicenter,
the second rupture had My=7.22 at ~20-40 km north of the epicenter, and the third
rupture was the largest one with Myw=7.42 which occurred at the northernmost of the
fault. We divided the fault into the northern and southern segments using the
strong-motion station TCUOQ65, located at ~25 km north of the epicenter. Results
showed that the My, Es and Es/My at the northern fault were larger than those at
southern one. The high Es and Es/My at the northern fault was due to the high static
stress drop. By comparing the source time function and surface ruptures, the average
rupture velocity is ~2.14 km/sec when subtracting the rise time from the entire source
duration. The rupture velocity at the northern fault was lower than that at southern
one. In addition, the previous studies indicated that the static stress drop at the
northern fault was higher than that at southern one. This implies that a reciprocal
relationship between rupture velocity and static stress drop during the 1999 Chi-Chi
earthquake.

Keywords: Chi-Chi earthquake, multiple source, radiated seismic energy, rupture
velocity, static stress drop
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3 5°/34°/90° 8.0 11.5 0.3718 0.2219 5.97x107 6.98
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