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Abstract

The impact of climate change may lead to an increasing frequency of extreme
rainfall events. In recent years, severe flooding and disaster losses have occurred across
various regions of Taiwan. In order to respond to such disaster-prone flood events, it is

necessary to adopt high-resolution models with analytical capability and high

- 249 -



computational efficiency, so as to improve simulation accuracy and stability. Therefore,
this study uses high-performance hydrodynamic models as the main tools. Taking
Typhoon Kong-Rey in 2023 as the research case, the Taiwan area is used as the study
area to conduct simulation and analysis, comparing two-dimensional shallow water
models. The Simulation Environment for Geomorphology, Hydrodynamics, and
Ecohydrology in Integrated (SERGHEI) is a model developed by the Simulation and
Data Lab Terrestrial Systems and IBG-3 Agrosphere research team at
Forschungszentrum Jiilich in Germany. The Two-dimensional Runoff Inundation
Toolkit for Operational Needs (TRITON) is a flood model developed by Oak Ridge
National Laboratory (ORNL) in the United States in collaboration with Tennessee
Technological University. The simulation results of the two models under the same
event are compared. SERGHEI uses the Kokkos framework, supports parallel
computing on both CPU and GPU, and allows the input of infiltration conditions,
thereby simulating more accurate results. TRITON is the first open-source flood model
that supports multi-processor and multi-architecture operation. Through CUDA and
OpenMP computing technology, it can efficiently handle large-scale and long-duration
flood simulations. This study uses the simulation results to conduct comparative
analysis in terms of flood depth, flood extent, and computational efficiency, as a

reference for selecting flood simulation models in the future.
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