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# 2 4 & : Landslides are among the most severe natural hazards, with their
frequency and impact projected to grow under future climate change. In Taiwan,
where over 70% of the land is mountainous or steeply sloped, intense rainfall
associated with typhoons poses a serious threat to slope stability. This study assesses
future changes in landslide probability within the Dahan River watershed by
combining high-resolution climate projections with grid-based slope stability

modeling, aiming to support community-level adaptation strategies.

Typhoon rainfall datasets were derived from the Meteorological Research
Institute of Japan and dynamically downscaled using the Weather Research and
Forecasting (WRF) model. A total of 335 events were analyzed, including 166 from
the base period (1979 to 2003) and 169 projected for the late 21st century (2075 to
2099). These were input into the TRIGRS model to compute the factor of safety (FS)
for each grid cell. Landslide probability was calculated as the proportion of events in
which FS dropped below 1.0. Results show an increase from 14.0% to 22.4% by the

end of the century, with higher risks concentrated upstream of the Shimen Reservoir.

To enhance practical relevance, model outputs were transformed into categorized
impact maps that visualize current and future risk levels. These maps were shared
with local stakeholders, including sediment management authorities and
representatives from the Xiuluan Tribe, who confirmed their usefulness for early
warning and planning. This study highlights the value of impact-based risk mapping

as a tool for promoting consensus and action on climate-resilient landslide adaptation.
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