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A study on change of rainfall triggering
slope failure due to earthquake
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A study on change of rainfall triggering slope

failure due to earthquake

Abstract

Taiwan is located at the junction of the Eurasian Plate and the
Philippine Sea Plate, belonging to the Circum-Pacific seismic zone. It
experiences intense tectonic activity, with steep topography and complex
geological structures. Additionally, its unique maritime climate brings
frequent typhoons and heavy rainfall, concentrated from May to September,
creating a distinct geological -and hydrological environment. As a result,
Taiwan is prone to soil and debris hazards, including landslides, slope
failures, and debris flows, which can pose significant risks. Similar
geological and hydrological conditions are also found in mainland China,
neighboring countries like Japan, and several Southeast Asian nations.
Therefore, Taiwan and these countries have implemented stringent
measures to prevent and mitigate landslide and debris flow disasters,

accumulating valuable experiences.

However, there is currently no optimal solution for adjusting the
rainfall warning thresholds forlandslide occurrence following earthquakes.
This is an urgent and crucial task. Numerous domestic and international
studies have demonstrated the significant impact of earthquakes on slope
instability and subsequent rainfall-induced landslides. Therefore,
adjustments to the rainfall warning thresholds are necessary. Japanese

scholars and experts have conducted extensive statistical analyses on the
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effects of post-earthquake rainfall on slope stability based on decades of
data. However, due to the inherent limitations of using big data analysis,
which involves numerous uncontrollable variables, and the considerable
variability in Taiwan's topography, geology, and rainfall patterns across

different regions, variations in rainfall warning thresholds have emerged.

In light of these circumstances, this project aims to collect relevant
literature, compile data, and analyze different slope scenarios with varying
heights and soil properties. By subjecting these scenarios to corresponding
levels of strong, moderate, and mild seismic activities and using numerical
models, we will investigate the changes in critical slip surface soil strength
within the slopes and analyze the stability of different scenarios. We will
derive the variations in rainfall-induced landslide occurrence and establish
mechanisms for adjusting the rainfall warning thresholds to adapt to
different scenarios. The expected outcome is to provide reference guidelines
for relevant  agencies to apply these standardized sections/soil
properties/earthquake wave magnitudes to assess the changes in rainfall
warning thresholds for similar slopes across different regions in Taiwan

following seismic events.

Keywords: Landslide, Earthquake, Slope stability, Rainfall warning
thresholds
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