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We explored the optimality principle immanent in the diadromous fish Ayu. We

firstly described the life history of the fish based on the stochastic control theory where the
fish population dynamics is described with a system of stochastic differential equations. The
problem ultimately reduces to solving the optimality equation, which is called

Hami Iton-Jacobi-Bellman (HJB) equation. We then performed mathematical and numerical analyses of the
equation based on the concept of viscosity solutions (appropriate notion of solutions for the HJB
equation). We also carried out the stochastic control modeling of river environmental management,
focusing on Hii River, Shimane Prefecture, Japan. In addition, we could evaluate seasonal growth of
Ayu in the river through field observations. We also evaluated individual difference of the fish
growth in the river.
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