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ABSTRACT
This project focuses on the development of diversified large-scale remote sensing
image analysis and disaster prevention technologies. The main achievements can be
categorized into four areas: (1) development of large-scale satellite image analysis
techniques, (2) diversified applications of UAV imagery, (3) dual-polarization radar
quantitative precipitation estimation, and (4) cloud parameter retrieval from
meteorological satellites and its application in disaster monitoring. Through the
integration of diversified and massive remote sensing imagery, this project established
disaster variability indicators, which can be applied to analyze coseismic surface
deformation caused by earthquakes and to interpret changes in surface features. In
addition, long-term time-series satellite imagery was utilized to continuously monitor
the evolution of earthquake-induced landslide dams. For UAV applications, the project
enhanced disaster feature recognition by building a multi-sensor UAV image database.
Moreover, this year, the project integrated UAV photogrammetry with handheld
ground-based LiDAR survey technologies to complement the strengths and weaknesses
of both methods, aiming to produce higher-quality mapping results. Using disdrometer
data, we derived a regression for converting S-band Kpp to C-band Kpp and established
16 rainfall estimation formulas for different frequency bands and weather conditions.
In terms of meteorological satellite applications, we built a cloud parameter retrieval
database for Taiwan area from 2016 to the present and developed a CNN-based global
horizontal irradiance estimation technique with strong application potential for

practical applications.

Keywords: Large-Scale Remote Sensing Imagery, Disaster Variability Indicators, UAV
Multi-Sensor Imagery, Ground-Based LiDAR Surveying, Dual-Polarization Weather
Radar, Disdrometer, Convolutional Neural Network (CNN), Global Horizontal

Irradiance
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