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Study of Adoptive Landslide Evaluation Model and Applications for the
Landslide Disaster Response and Management

The research team have developed a system for Soil and Water Conservation Bureau
(SWCB) about the subjects of landslide potential evaluation and landslide disaster warning
model. The model was built based on the data from watersheds of Chen-Yo-Lan River,
Qishan River, and Laonong River. The methods of artificial intelligent (AI) was used in the
model to describe the influence of triggering factors of rainfall intensity and accumulation,
as well as the environmental factors of geology, slope, aspect, distance to stream channel,
vegetation, and historical landslides.

The program this year will be to expand the satellite interpretation images of each year’s
landslide map, and to collect the corresponding rainfall data of typhoons and heavy rainfalls
in each year. The database will be used for exploring the correlation of landslide and
environmental changes. Uncertainty about the timing of rainfall and actual landslide will be
included in the model training. Through more time-series rainfall features in training, the
model will be expected to be more accurate about the potential evaluation of landslide. After
the above-mentioned artificial intelligence technology, the model is improved and integrated
with previous fragility-curve model. The landslide risk, therefore, will be determined by
considering hazard, vulnerability, and exposure factors in the model. The proposed model
will be able to effectively capture the characteristics of landslide in terms of environmental
susceptibility, withstand capability (fragility), and the object (exposure) to be protected.
Therefore, in order to be effectively applied to disaster contingency management, setting the
alert thresholds of various indicators is also the research goal of this plan this year. However,
in the past, in regard to landslide alert management, the model only used the historical event
notices to determine the minimum hazard threshold curve, and it cannot effectively set a
warning value for regions without event notices. The uncertainty of landslide occurrence has
increased due to the impact of extreme weather in recent years. There are still many
deficiencies as a basis for the development of disaster reduction strategies. Therefore, an
attempt will be made to use Al technology of machine learning algorithms to build a warning
value model for landslide alert management. The proposed model and evaluation procedures
will be effectively achieving the comprehensiveness of disaster prevention and response, and
improve the understanding of landslide risk assessment.

On the other hand, how to effectively provide people with important potential risk
information before the landslide disaster is also the main purpose of this study. Therefore,
the program will conduct a procedure of landslide alert for autonomous disaster prevention
communities. A community will be selected to implement the landslide alert assessment,
including determining evacuation routes and making landslide risk maps. With the program,
the community will achieve the goal of autonomous disaster prevention.

Keywords: Landslide, Artificial Intelligence, Warning Criteria, Risk Management
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