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Integration of LIDAR technology for
multi-temporal high-resolution landslide
monitoring- example of Paolai, southern
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Integration of LIDAR technology for multi-temporal
high-resolution landslide monitoring- example of

Paolai, southern Taiwan

Abstract

Due to high annual rainfall and high seismicity, numerous landslides
have been triggered frequently and caused severe impacts in Taiwan. The
high-resolution and high-precision geospatial dataset play as a one of the
most essential information not only for hazard investigation and
mitigation, but also for geological hazards and tectonic activities
evaluation, and for national scale planning. Because of the advent of
remote sensing tools, Unmanned Aerial System (UAS) and sensors, and
the demand of sub-metric to cent metric spatial information, the
UAS-associated LiDAR technology is becomes as the most powerful
tools for geoinformation data acquisition in terms of the efficiency,
precision and resolution. The accurate ground information can help better
characterize and evaluate geohazards and tectonic activities. This project
we integrate autonomous unmanned helicopter Pulse Aerospace Vapor 55,
carrying Riegl VUX-1 UAV LiDAR with Trimble AP20 for the
surveying mission. Based on the drone and instrument capacity, adjusted
by the terrain landform, the optimal drone mission planning and scanning
parameters are thus assigned, thus capable to acquire dense point clouds
by 159 points/m? in nadir direction for a single fly line. Finally, the

density of the ground point is higher than points/m?, thus the spatial
Il



resolution of digital elevation model (DEM) is about 10 by 10cm. In
order to overcome the shadow effect from UAS LiDAR, we try to
integrate Terrestrial Laser Scanning (TLS) (synonym as Ground Light
Detection and Ranging, ground LiDAR). Based on the purpose of
combination of two different laser scanners and two different periods data
acquisition, different data adjustment algorithm have been evaluated. The
UAS and terrestrial LIDAR used in this project with multiple reflecting
pulse, so the sorting of vegetation and DEM extracting become possible.
The micro-morphotectonic analysis, displacement and volume estimation
have been evaluated, so as to assess the landslide activity and for hazard

mitigation.

Keywords: Unmanned Aircraft System (UAS), Light Detection And
Ranging (LIiDAR), Digital Elevation Model (DEM), landslide,

monitoring
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