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Mountain Flash Flood Simulation Using Remote Sensing
and 3D Visualization Technologies
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ABSTRACT

Taiwan frequently experiences natural disasters such as
typhoons, earthquakes, and mountainous landslides. More-
over, due to the impact of climate change, mountainous areas
face increasingly severe challenges during flood events. For
instance, in 2009, Typhoon Morakot, and in 2021, Typhoon
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Lupit, both caused severe damage to the Laonung River, a
tributary of the Gaoping River, leading to the destruction of
the “Minbaklu Bridge.” These events also inflicted significant
harm on numerous scenic areas. Therefore, flood disaster
warnings take precedence over other types of disasters.

In recent years, opportunities have emerged through
technological advancements, including Unmanned Aerial
Systems (UAS) and Three-Dimensional Geographic Informa-
tion Systems (3D GIS). The National Science and Technol-
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ogy Center for Disaster Reduction (NCDR) is dedicated to
disaster prevention through means such as web services and
Three-Dimensional Geographic Information Systems (3D
GIS), with the goal of developing the “Mountainous Flash
Flood Disaster Early Warning System.” The NCDR has cre-
ated an Operational Forecasting System (OFS) by integrating
atmospheric, hydrological, and hydrodynamic models. This
system provides a spatial resolution of 1.25 kilometers and
forecasts hydrodynamic river channel simulations for the
next 72 hours. The research utilizes high-density and high-
accuracy UAV DEM data to simulate rapid water level
rises and flooding resulting from intense rainfall within the
Laonung River watershed in Kaohsiung City, Taiwan. The
integration of three-dimensional spatial technology with real-
time data simulation in this study contributes to improved
decision-making accuracy and resilience.

Keywords: Flash flood, Operational forecasting system,
Numerical model , Unmanned Aerial System
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