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Due to the impact of global climate change and the greenhouse effect, 

extreme rainfall events are frequent in recent years. Typhoon Morakot in 1998 

was an example of heavy rainfall events, which caused severe disasters in the 

mountain areas of central and southern Taiwan. This event also highlighted the 

large-scale landslide and its serious impacts. Therefore, to prevent future disasters 

that may be caused by heavy rains or typhoons, it is necessary to conduct a more 

in-depth study and analysis on the potential and risk of landslides, and early 

warning systems. 

In the past, the research team has developed a landslide risk evaluation and 

warning model in related projects. The three factors of landslide risk (hazard, 

vulnerability, and exposure) are integrated into the landslide risk assessment 

model, which can effectively understand the individual factors, such as the impact 

of the temporal characteristics of rainfall on the local environment (hazard), the 

local environment's ability to withstand rainfalls (vulnerability), and the location 

of the protected objects (exposure). In the research of vulnerability, there are still 

several research problems to be solved: 1. The previous research model was 

mainly based on the data composition of a single slope unit. This may have the 

problem of ignoring the spatial correlation between slope units, so it is difficult to 

explore overall variation of the entire catchment area. The variation between slope 

units may also be ignored in the analysis, which may cause some potential threats 

to be unpredicted, or the numerical composition of slope units is relatively 

homogeneous, resulting in unreasonable landslide potential estimation. 2. After 

the data of stable factors (i.e., spatial correlation characteristics and geological 

potential) are established, the role of the rainfall database with spatiotemporal 

variation characteristics in the model is very important. It is assumed that the 

occurrence of collapse events is in sequential relationship, that is, when the 
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rainfall occurs and the scale of rainfall reaches a certain level (triggering 

conditions), with the environmental vulnerability (potential conditions), there will 

be a landslide. Therefore, this project will introduce time-series and image deep 

learning methods to improve the model's performance for rainfall-induced 

landslide in the unknown rainfall field, and to extract the key influence 

ability of landslide prediction. 

Finally, after completing the optimization of the landslide potential 

assessment model, updating the landslide warning mechanism, and setting 

landslide risk indicator thresholds, this plan will implement the landslide disaster 

management and design the warning issuing process for disaster resistant 

communities. The proposed landslide potential model will be introduced to the 

communities with high-risk of landslide disasters, and the evacuation maps and 

landslide potential maps will also be prepared. The goal of disaster avoidance, 

prevention, and mitigation for a community will be achieved in the end. 
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