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Developing Landslide Risk Evaluation Model using Artificial
Intelligence (AI) Techniques
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Abstract

The research group of this project has been worked with Soil and Water Conservation
Bureau (SWCB) for years in developing fragility curve model for landslide potential evaluation.
The study areas in the previous projects are at Chenyoulan, Laonong, and Qishan catchments
(CLQ catchments). The research group had completed the bi-variable landslide model,
including the triggering factors (max. hourly rainfall and accumulated rainfall), and
environmental factors (geology, slope, aspects, distance to rivers, vegetation coverage, and
landslide history). In association with the rainfall hazards, the landslide potential evaluation
model was established.

In the previous studies, the data used to develop the landslide potential evaluation model
was from limited events of typhoons and heavy rainfalls. To extend the database and the
capability of the model, more typhoon or heavy rainfall events will be included in the model in
order to consider the impacts of scale and intensity of an event. The events occurred during
2008 to 2018 will be selected to estimate the event scale and impact range, and be used to
reasonably represent the influence in terms of rainfall indices. The satellite images of selected
events will be also used for identifying landslide locations and areas. Besides, the application
of artificial intelligence (Al) is increasing in many fields. Lots of data obtained from the
previous researches will be used for Al application, in order to enhance the data processing and
parameter determination of landslide ratio curves. Because a database of lots of data is usually
necessary for Al adoption, extending current database and increasing quality of data is very
important. The Artificial Neural Network (ANN) algorithm will be applied in estimating
landslide ratio and its curve parameters. Basically, ANN contains a lot of neurons, and can be
used to construct complicated networks. The advantages of using ANN are fast data processing,
calculation, and responds, and reduced cost of manual operations. ANN can self-adjust to match
a better results and accuracy. Through the ANN process, the landslide potential evaluation will
be enhanced in data processing and better capacity of representing the landslide risk. The
combination of Al application and the models from previous researches will result in a

considerably reasonable model for landslide risk evaluation.
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