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Improving the migration environment of the Miyanaka Diversion Dam fishways
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In order for fish to live naturally in a river, it is necessary to maintain river continuity. The primary function of
a fishway is to reduce or eliminate obstructions for migratory fish; however, this works only when continuity is
maintained with the channels upstream and downstream.

In this study, focusing attention on the fishways and the flow regime downstream, the authors identified the
causes of migration route obstruction at the fishways of the Miyanaka Diversion Dam in the middle reaches of the
Shinano River, through field investigation and hydraulic analysis, and proposed corrective measures. For the fish-
ways, flow direction and velocity were measured using three-dimensional current meters. The investigation and
measurement revealed a number of problems. In the case of the large fishway, the staggered arrangement of sub-
merged orifices and notches caused problems such as disturbance in the pools, the possibility of seiche depending
on the flow discharge, and episodes where fish tend to remain in an area behind the flow control gate at the fish-
ways exit.

To solve these problems, tentative measures were proposed to make effective use of the fishways structure,
such as the closing of submerged orifices. The flow regime in the small fishways turned out to be generally good
although there was a similar problem at the flow control gate. Flow regime was investigated by using floats, and
flow direction and velocity were measured for a number of release patterns. The measurement results were simu-
lated using two-dimensional flow analysis, and three patterns of flow regimes using two gates, on the right-bank
and left-bank side, were reproduced. The results of the simulation indicated that a flow regime friendly to migra-
tory fish could be produced by releasing water from the right-bank-side gates at reduced release rates.

Key words : dam, fishway, flow regime improvement, two-dimensional flow analysis, circulation flow, three-

dimensional current meter, Shinano River, reduced-flow section
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