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ABSTRACT

The annual outcomes of this project emphasize the development of digital visualization
techniques for disaster early warning and presentation. This study integrates artificial
intelligence with the HEC-RAS 2D model to devise a two-dimensional simulation
technique for river flood peaks. Various machine learning algorithms are employed for
model training and validation to improve flood forecasting capabilities. Furthermore,
historical discharge data from the Water Resources Agency (1975-2023) are utilized to
estimate variations in annual maximum river discharge across Taiwan from 2025 to
2040, with the Hydrological Variability Index (HVI) applied to evaluate hydrological
variability. The research also conducts multi-temporal orthophoto analysis to assess
topographic changes along Taiwan’s northern coast. Additionally, a 4D digital
visualization module is established to deliver real-time tsunami warnings and
reconstruct historical tsunami events, thereby enhancing disaster response and

prevention capacities.
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