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Abstract:

Because the evaluation of a river channel design can be time-consuming, decisions have often been made based on empirical
knowledge, which limits the number of design alternatives considered. Additionally, insufficient attention has been paid to
environmental evaluations. To address these challenges, there is a growing need for a system that facilitates the comparison of
multiple design scenarios and supports the selection of an optimal design suited to site-specific conditions. In this study, we
aimed to develop a semi-automated river channel design system by organizing key design constraints—related to flood control,
environmental factors, and construction feasibility—and incorporating Al technology. Specifically, we developed design tools
based on the following three key objectives:

1) Development of Evaluation Indicators and Criteria for Semi-Automated Design: We enhanced the existing 3D Eco-
Friendly River Design Support Tool by adding functions for three-dimensional terrain editing, earthwork volume
calculation, and assessment of riffle—pool structures (References 2, 4, 9).

2) Prototyping a Design Tool for Semi-Automated River Channel Design: We prototyped a design tool incorporating
generative design technology, enabling the semi-automated creation of multiple cross-sectional design alternatives to
improve efficiency in river channel planning (References 3, 10).

3) Proposal of a Semi-Automated River Channel Design Process: We proposed an integrated river design workflow
encompassing initial and detailed design stages, including landscape evaluation functionalities (References 1, 5-8).

This research contributes to the development of a system that allows practitioners to generate and evaluate multiple design

scenarios, thereby enabling the selection of the most context-appropriate river channel morphology.
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