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Multi-scale mathematical modeling of fish migration in river and channel
networks
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Quantification of the effects of hydraulic structures such as weirs and
gates in rivers or channels on the swimming behavior of fish is one of the most important issues in
the functional evaluation of water networks from an ecological point of view. In this study, based
on the observation data using the biotelemetry method, the approach method that combines the micro
information of the water flow and the swimming behavior of fish in the vicinity of the structure
with the macro information of the water area network scale is used. We made a mathematical model
that simulates the fish ascending behavior in the Shichika irrigation canal of the Tedori River. In
addition, based on the measured data of Ayu (sweetfish) and flow conditions in the Hii River, we
constrﬁcted the optimal transport theory for the migration of fish schools that occur in the water
network area.
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