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Trends of Landslide Impacts in Xindian River Watershed under
Global Warming Levels of 2°C and 4°C
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Abstract

Due to climate change, Taiwan is expected to experience increased frequency of strong
typhoons and intensified rainfall in the future. Extreme rainfall events may trigger more
landslides and debris flows, exacerbating slope disasters. To prevent major disasters, it is crucial
to proactively understand the potential impacts of climate change on landslides and develop
adaptation strategies in advance for high risk areas. In response to the national climate change
adaptation scenarios, this study utilizes the AR5 dynamically downscaled global warming
levels of 1°C as the baseline and 2°C and 4°C as future assessment scenarios from the TCCIP

project. Typhoon event data from different periods are combined with the TRIGRS model to
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simulate landslide impacts and their changing trends. In this study, the Xindian River watershed
is taken as a case study. Initially, the overall trend of landslides is understood through landslide
area ratio. Subsequently, the landslide probability is assessed to evaluate the frequency changes
in potential landslide events across different slope units. Under global warming levels of 1°C,
the median landslide area ratio in the watershed is 0.73%. This rate decreases slightly to 0.67%
at 2°C and increases to 0.94% at 4°C. The scenario with 4°C warming shows a more significant
upward trend in landslide impacts. Comparing to a global warming level of 1°C, the landslide
probabilities across slope units increase significantly by up to 29% and 39% under 2°C and 4°C
warming scenarios, respectively. The regions experiencing the greatest increases are
predominantly located in the middle to upper reaches of the watershed. The overall research
methodology and results can serve as a reference for relevant agencies in assessing climate

change impacts on slopes and conducting location-specific adaptation analyses.
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