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Abstract

The annual work plan of this project is to assist in the collection of earthquake data
and instrument testing at strong-motion stations in the mountainous areas of Taiwan, and
to incorporate the collected data into the TSMIP earthquake network database. The
project continues to analyze real-time and recorded data from the TSMIP continuous
observation network, exploring the seismic source characteristics, earthquake causes, and
seismic wave behavior in the Taiwan region, with a particular focus on the less
seismically active western Taiwan region. The high-density distribution of TSMIP
stations provides a comprehensive record of smaller magnitude earthquakes throughout
Taiwan. However, the data from strong-motion instruments differ from traditional
broadband seismic data, and suitable applications still require the development of new
analysis methods. This project will collect and deeply analyze continuous data from
multiple seismic networks, applying it to the precise localization of micro-earthquakes
and the estimation of their source mechanisms. It aims to understand the characteristics
of active faults in Taiwan, explore the wave propagation effects caused by complex
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structures through various recorded. Another aspect of the project is the development of
new methods to analyze continuously recorded TSMIP data to optimize the performance
of the earthquake network and enhance the additional value of continuous earthquake

data. The project also continues to promote the seismic applications of TSMIP data.

Keywords: TSMIP, precise event location, source mechanism, source characteristics,
wave propagation effects
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Abstract

The Longitudinal Valley in eastern Taiwan, which runs along the western margin of
the Coastal Range, is considered to be the plate suture zone between the Eurasian and
Philippine Sea plates, characterized by frequent seismic activity. To monitor surface
deformation, a dense network of continuous GNSS stations has been established. This
study focuses on assessing the quality of GNSS observations by using the TEQC software
to analyze multiple quantitative parameters, including satellite elevation mask, number
of data, cycle slips, signal-to-noise ratio, and multipath effects. The analysis reveals that

129



the surrounding environment of GNSS stations has a significant impact on data quality,
highlighting the importance of regular site maintenance to ensure reliable data collection.
GNSS surface displacement provide critical constraints on monitoring fault slip
behaviors. By applying linear regression and Multichannel Singular Spectrum Analysis,
we successfully extract earthquake-related deformation signals from the raw data,
effectively reducing noise from hydrological and environmental factors. In addition, this
study integrates seismicity and GNSS data to investigate the relationship between seismic
activity and crustal deformation. The results reveal a significant correlation between
seismicity rate and crustal deformation. An increase in seismic activity observed in mid-
2022 coincides with a period of accelerated surface displacement. These results
demonstrate that integrating seismic and GNSS time-series analyses provides valuable
insights for identifying potential earthquake precursors.
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Abstract

On December 19, 1897, the TMO was completed and installed the first
seismograph in Taiwan: the Gray-Milne seismograph, which officially opened the era of
scientific earthquake observation in Taiwan and also left a legacy. There are many rich
and valuable seismograms and related seismic observation data. Due to World War I
bombings, government takeover, and Taiwan's unique natural disasters and humid
climate, many valuable data and seismographs were lost. In recent years, the catalog of
historical seismograms recorded by mechanical seismographs from 1900 to 1983 has
been successively collected and compiled, and many mechanical seismographs have
been repaired. This project attempts to screen out seismograms records with global
scales greater than or equal to 7.0 from the established historical seismogram catalog,
build a database of global earthquake waveform records collected by the Taiwan
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Earthquake Observation Network, and use the wave phases extracted from these
waveforms At that time, a global travel time curve with Taiwan as the center point will
be drawn, and the results will be built into the CWA's seismic database to provide basic
data for subsequent research. In addition, the project continues the restoration and repair
of mechanical seismographs, mainly focusing on the repair of two Omori-type
horizontal seismographs, and completing the repair of the Wiechert vertical and
horizontal seismographs at Tianzhong Weather Station.

Keyword: seismogram, travel time curve, Omori horizontal seismograph
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