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The study of rainfall-induced landslide dynamic warning system and innovative
landslide investigation approach (4/4)
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Abstract
From 2015 to 2018, Central Geological Survey (CGS), MOEA, completed environmental

geology database and built Rainfall-Induced Landslide Early Warning System during the project,
“Improvement of Rainfall Induced Landslides Susceptibility”. This project is to promote the
warning system and update the database that is deficient in high mountain areas, extending the
warning area to save more lives and protect more livelihoods.

The reference data of geological sensitive areas was to establish and update the environmental
geology database of the coverage of 202 sheets of Taiwan last year. To complete the landslide
database in spatial coverage, this year, the environmental geology database will be expanded
outward slightly to include the remaining slope area. The result of environmental geology database
is going to be published. To finish the layout design, map features design and map legibility; we
will schedule the proofreading and editing sheet by sheet before printing. And the landslide map
guidebook is also going to be proofread and published.

Last year, we updated the Rainfall-induced Landslide Real-time System, which is established
in the previous phase (2015 to 2018), and renamed the system to Rainfall-induced Landslide
Real-time System (RiLRS). This year, RiLRS keeps adopting rainfall data, ensuring the
functionalities work. Moreover, landslide susceptibility in slope unit was updated using last year’s
data. The old version system is still available while the new system is under construction and
testing.
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Application of Innovative Technology for
Landslide Investigation and Observation (2021) (3/4)
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Abstract

For large-scale potential landslide areas with types of regolith slide and rock slide, there
often are special geological conditions, which induced different landslide mechanisms, and may
be accompanied by different slope sliding deformation characteristics and behaviors. Although
the landslide factors and scale are various, however, these large-scale potential landslide areas all
may happen sliding induced by the heavy rain conditions, resulting in serious disasters. To avoid
unwarranted slope disasters, it is necessary to understand the landslide mechanism through in-situ
investigations, and also to cooperate with appropriate active observation techniques with different
environmental geological conditions. Due to the recent development of investigations and active
observation technologies, the project continue to collect, develop and apply relevant technologies
to enhance the overall disaster prevention and response energy. The execution period of this
project is four years from 2019 to 2022. Objectives of the overall plan include (1) Potential
landslide area survey, active observation, and geological safety assessment. (2) Multi-scale
remote sensing technology applied to potential surface landslide deformation research. (3) The
research, development, and disaster application of prospective survey and observation and
Internet of Things technology (4) Smart application and promotion of landslide activity
observation results and technical exchanges at home and abroad.

In the fourth execution period of this project, nine potential landslide areas with higher
activity based on the previous work results are selected to continue the observation works,
including Hisloan, Zhongzhi basketball court, the northern slope of Lushan hot spring, Lushan
settlement, Dingyuan, Shouting, Taihe, Shetzuliao, and Chaochouhu area. Based on the long-term
observation results, this plan attempts provide the method to assess landslide activity of study
areas area. In order to understand the slope deformation characteristics of large-scale potential
landslide area, geologic drilling and borehole televiewer survey are performed at the Shouting
area in this project.

Moreover, this plan adopts multi-scale remote sensing technologies, including D-InSAR,
GPS, and UAS LiDAR to research the application and compare the performance of each method
in the study areas of the northern slope of Lushan hot spring, Lushan settlement, Dingyuan and
Shouting study areas are. D-INSAR shows useful information for wide surface deformation, but
the slope and direction of study area can influence the D-InSAR results, various observation
methods were recommended to examine the results.

Research on the feasibility of various observation technologies such as co-construction
subsurface observation and IoT technology are performed in the study area of Zhongzhi
basketball court after the former periods of this project. In-situ observation results showed
borehole co-construction method was feasible. Due to the small scale of the research site and the
fast displacement velocity, further testing and research can be carried out in larger-scale potential
landslide areas.

This year plan compile the overall project results, complete the compilation and revision
(second edition) of “Investigation and observation technical manual of potential large-scale
landslide area”, and hold the "Seminar on the Development and Application of Potential
Large-Scale Landlside Investigation and Observation Technology”. On the other hand, this plan
makes a borehole extensometer mockup that can display the deformation process of borehole
extensometer induced by landslide and visualize the deformation information for exchange of
know-how.

Keywords: Potential landslide area, geological survey, borehole test, activity observation
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