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Large earthquake mechanism interpreted from its source

spatial-temporal slip distribution and other earthquake parameters
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Abstract

Taiwan is located at parts of Pacific belts where a lot of
earthquakes have been occurred. Some deadly earthquakes had
impacted Taiwan during the past decades. In order to mitigate possible
earthquake damages in the future, at first, this project will analyze the
spatial-temporal slip distribution of large earthquakes occur in Taiwan.
The body wave source inversion method will apply in this study. To
follow this approach, basic source parameters should be prepared,
including the magnitude, epicenter location, focal mechanism and
fault plane solution. Recently, the source parameter information is
routinely reported by Central Weather Bureau. Based on these



information, rapid source inversion analyze can be done once big
earthquake occur. In addition, we will combine results from some
other studies, including (1) Rapid Determination of Earthquake Focal
Mechanism and Fault Plane, (2) Static Coulomb stress changes associated
with large earthquakes and (3) geological analyses in the earthquake
source area, to interpret the possible mechanism of large earthquakes
in the Taiwan area. All of information will provide government as well
as publics to assess and mitigate possible impact by future large
earthquakes.

Keywords: Large earthquake, focal mechanism, Coulomb failure
stress, rupture process.
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Large earthquake mechanism interpreted from its source
spatial-temporal slip distribution and other earthquake parameters:
Rapid determination of earthquake focal mechanism and fault plane
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Abstract

Taiwan is situated in the western portion of the circum-Pacific seismic belt with
frequently occurring earthquakes, some of them causing significant damage to the
society. Therefore, earthquake hazard mitigation has always been an important task
for the earth science community. After the occurrence of large earthquakes, rapid
report of earthquake information, including the earthquake location, magnitude, focal
mechanism, and the fault-plane orientation, etc., is crucial to disaster relief and to
meeting the demands by the society and news organizations for information. For
example, after the March 4, 2010, Jiahsian earthquake in southern Taiwan, it took
many days for the seismological community to determine the actual fault plane. In the
past three years, with the support of the Central Weather Bureau we have established

an automatic system for rapid determination of focal mechanisms. The current project



will improve the effectiveness of the system. Then we will extend the ability of the
system so the actual fault plane can be determined. The more accurate and detailed
earthquake information will be helpful for quick assessment of hazard distribution,
seismic potential, and disaster relief deployment immediately after damaging
earthquakes.

Keywords : focal mechanism, rupture plane, earthquake early warning.
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Regional geology and earthquake potential structure of the
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Abstract

Taiwan island is located on an active orogenic belt where the Philippine Sea
plate converges toward the Eurasian plate with a speed of 8.2 cm per year. This rapid
convergence induced dramatic crustal deformation, very active faults and high seismic
activity over the past few years in Taiwan, and brought many earthquake disasters. In
order to better understand the distribution of active faults in Taiwan, to conduct
post-seismic planning, and to reduce future earthquake damage, the geological survey
of the near-epicenter area after the large earthquake is crucial. This study aims to use
the satellite images to illustrate the co-seismic surface ruptures soon after the large
earthquake, and plans to carry out geological surveys of the near the epicenter area in

order to provide information of the earthquake related fault. Because the active faults



are generally the candidates for the future earthquake, before the occurrence of large
earthquake in the period of this study, we also carried a series of morphological
analysis and combine then with the existing geological data to understand the
earthquake potential for the vicinity of chosen active faults.

For this year our main target is focused on the active faults, including Shinchen,
Meishan, Tachienshan, Liuchia and Chukou Faults. The works of geological data
accumulating and geotopographic indices analysis are carried out in this report. We
applied Persistent Scatters SAR Interferometry to measure surface deformation in
Coastal Plain and Western Foothills. After this study, the significant deformation

around the Hsincheng, Hsinhua and Tsochen faults can be clearly observed.

Keywords : Earthquake potential structure, Geomorphic Indexes, Persistent Scatterers

SAR Interferometry.
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