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Abstract: With droughts and rising water temperatures predicted due to reduced river discharge caused by climate
change, it is expected that there will be many sections where improvements to the fish migration environment will be
required. And there is a need to establish a method that can respond immediately and inexpensively to changes in the
river environment. In this study, we focused on manmade river structures which have continuity of fish migration such
as fishways and examined methods of installing structures and evaluating their functions that are effective in ensuring
continuity of fish migration under reduced flow.

We conducted research in the Shojin River, tributary of the Toyohira River which flows through Sapporo City. A smple
fabric fishway, consisting of a single steel pipe and cloth sheet, was installed as a device to ensure a fish migration
environment under reduced flow. A funnel-shaped apparatus was affixed to the inlet of the fish passage,
ensuring sufficient water depth for its functionality. The flow rate within the fish passage was regulated
by collecting water from the surrounding area. The physical environment of the structure was measured,
and a fish counter was used to measure the number of masu salmon migrating. The fish counter was
affixed to the inlet of the simple fishway. The fish counter is a device that measures the number of fish
that have passed through the wooden channel by applying a weak electric current to three aluminum
sensors at equal intervals and measuring the difference in electrical resistance between the flowing
water and the fish body. The fish counter was utilized for a long-term continuous measurement during
the installation of the simple fishway, allowing for the collection of data on the number of migrating
masu salmon. The simple fishway was installed during the spawning run period, September to October
in both 2022 and 2023.

The number of masu salmon that migrated up the simple fishway was higher in 2023 than in 2022.
However, the number of returns, excluding the measurement period in 2022, remained comparable due
to the 10-day reduction in the measurement period in 2023 compared to 2022. The temporal alignment of
the run was also comparable in both years.

In the Toyohira River basin, which receives the Shojin River, the number of masu salmon runs in 2022
was higher than usual, and consequently, the number of runs in 2023 was lower than in 2022. The
results demonstrated that the number of masu salmon runs remained constant in both years of the
experiment in Shojin River. This suggests that the number of masu salmon runs into the Shojin River
increased in relation to the number of masu salmon runs in the entire watershed. Consequently, even
under conditions of flow discharge restriction, the implementation of an artificially installed simple
fishway resulted in a substantial increase in masu salmon runs. These findings suggest that the method
proposed in this study is effective in evaluating and preserving the continuity of fish migration under
reduced flow conditions and in maintaining the number of mass salmon runs.
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