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The study on observation and extended application of ground motions for
landslides in Central Taiwan

ABSTRACT

Disaster prevention and mitigation strategies for large-scale landslides have turned to focus on
the regional scale or slope scale. Strengthening various observations for high-risk areas or
slopes and revising the rainfall thresholds will be continued. The seismic records can provide
landslide-induced ground motion signals and be used to locate the landslide, which helps to
obtain the time and location of the disaster, and it is used to analyze the rainfall conditions. This
project collated existing seismic stations in the central region and used continuous seismic
records to find ground motion signals with landslide characteristics. A classification model for
the ground motion spectrogram is built by the convolutional neural network, and its recall rate
for landslide signals is over 90%. The classification model is applied to the seismic records
from 2012 to 2020. Finally, 36 landslides were detected simultaneously at least 2 seismic
stations. A total of six landslide events were located in the central region. Two seismic stations
were set up in Lishan and Qingjing, and the classification model were applied to detect the
ground motion record during the heavy rainfall on October 16, 2022. The rainfall threshold
about the large-scale landslides located in the study area reveals the critical rainfall for
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triggering large scale landslide which includes >547 mm of accumulative rainfall and >79
hours of rainfall duration. These basic information about critical rainfall for large scale
landslide will be useful for preparing the operation of disaster prevention. The project has
updated the test system to provide the information of event area and volume after detecting the
landslide signal, and automatically send a brief report, which will be read by the researcher
before being released on the webpage.

Keywords: Landslide quake, Large-scale landslide, Machine learning, Deep learning.
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