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Coupled Simulation Analysis of River Levee Erosion Mechanisms and Internal Levee Flooding
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ABSTRACT

To protect lives and property along riverbanks, levees serve as critical protective structures.
River levees come in various forms, such as earthen levees, concrete levees, or earthen levees
reinforced with concrete. In recent years, severe flooding events caused by levee failures have
occurred frequently. Notable incidents include Taiwan's Typhoon Morakot in 2009 and Typhoon
Hagibis in East Japan in 2019. Both events resulted from heavy rainfall, causing rivers to swell
dramatically, exerting immense force on the levees and leading to significant damage. The
overflowed waters caused large-scale flooding in nearby towns. In Taiwan, the short concentration
time of floodwaters due to steep river gradients, combined with its location in the Pacific typhoon
belt, means that levees face immense challenges during typhoons or intense convective rainstorms.
Therefore, it is essential to study the mechanisms of levee failure to ensure the sustainable use of
riverbank protection. This study applies a river hydrodynamic and mobile-bed numerical model to
simulate interactions between rivers, levees, and floodplains. By integrating levee failure
mechanisms, it explores the sensitivity of factors related to levee failure. Simulations of different
levee types and disaster scenarios are conducted to investigate levee failure mechanisms. This will
help understand levee protection capacity and potential failure scenarios, providing a basis for
assessing the flood risk caused by levee breaches.
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