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Predicting Sediment Transport Using Generative Artificial Intelligence
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In recent years, climate change has increased rainfall intensity, leading to a growing number of sediment-
related disasters. Large-scale heavy rainfall events, such as the July 2018 torrential rains in Japan, caused severe
damage due to simultaneous sediment outflows over wide areas. In such disasters, delayed responses can
significantly amplify damage, highlighting the need for rapid, wide-area situation assessment. Although physics-
based numerical simulations provide high accuracy, their heavy computational cost limits real-time analysis and
simultaneous evaluation of multiple sites. To address this issue, this study develops a surrogate model using
generative Al to achieve fast predictions while maintaining the reproducibility and generality of physical models.
The proposed approach trains an image generation model on sediment runoff simulation results. Conventional
image-to-image models such as pix2pix show limited accuracy for continuous physical phenomena due to their
single-encoder structure. Therefore, this study introduces a multi-encoder generative model that independently

processes multiple conditional inputs representing different physical factors. The applicability of this model for

predicting complex sediment transport phenomena is examined (166 words).
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