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Assessment of Landslide Risk in Miaoli County under ARG6 Scenarios
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Abstract

According to recent research reports by global experts and scholars, climate change is
evolving at an increasingly rapid pace worldwide. In addition to record-breaking high
temperatures, the probability and intensity of short-duration heavy rainfall events have been
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increasing. For Miaoli County, where more than 80% of the area consists of mountainous and
hilly terrain, this trend may increase the instability of slope environments, with profound
social, economic, and environmental impacts. Therefore, conducting risk assessments of
landslide disasters under climate change can help to understand future disaster risk levels and
their trends across different regions. In this study, risk is defined by two indicators: hazard and
vulnerability. For the hazard, the study applies ARG6 statistical downscaling rainfall data
provided by the Taiwan Climate Change Projection Information and Adaptation Knowledge
Platform (TCCIP). We analyze rainfall probabilities in Miaoli County during the base period
(1995 to 2014) and four future projected scenarios (2081 to 2100), using a daily rainfall
threshold of 350 mm (aligned with the torrential rain standard). The probability of each
village experiencing such rainfall is then classified into five levels, with higher levels
representing higher probabilities of torrential rain. For the vulnerability, this study applies the
landslide vulnerability indicator provided by the Disaster Risk Adaptation (Dr.A) to produce
village-scale landslide vulnerability maps highlighting geological fragility and potential
collapse extents. Finally, we integrate the hazard and wvulnerability indicators using
semi-quantitative risk analysis to produce landslide disaster risk maps for Miaoli County
under ARG scenarios. These maps reveal the spatial distribution and trends of landslide
disaster risk levels across villages or regions under climate change, providing an important
reference for disaster prevention planning, resource allocation, and strengthening community
resilience. The aim is to reduce threats and losses caused by landslide disasters, enhance
Miaoli County’s resilience to climate change, and improve public awareness and vigilance
regarding landslide-related risks.
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