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Abstract

In alluvial streams, many types of sand waves are formed on the river bed by the
local erosion and deposition of sediment. The flow itself is affected and deformed by
the presence of sand waves. Especially, the flow on meso-scale bed forms is
characterized by meandering even when the channel is outwardly straight. In this
paper, regime criteria on meso-scale bed forms and flow patterns on them are
analyzed theoretically and applied to river reaches.

In the analysis, the quasi-steady shallow water flow in a straight channel with a
rectangular cross-section is considered. The side walls are fixed, while the bed is
deformed by the action of flowing water. In the description of sediment transport,
spatial lag distance on the longitudinal component and the effect of transverse bed
slope on the transverse component are introduced respectively. Using the two-
dimensional bed stability analysis, regime criteria on a straight, meandering and braid,
and the dominant wave length of meander are obtained theoretically.

Theoretical results are applied to river reaches. While the flow in river is not
steady, they are applied successfully if we use the hydraulic condtions on the stage at
mean-maximum annual discharge or almost equivalent bankfull discharge.
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Fig.1 Surface velocity distribution in Ishikari R. at Oyafuru,
Observed at 6, August, 1983, @=12,000m? /sec.
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Fig.2 Cross-setions in Ishikari R. at Oyafuru. Observed at October, 1983,
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Fig.3 Surface velocity distribution in Ishikari R. at Oyafuru,
Observed at April, 1979. Q=2,000m®/sec.
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Fig.5 Unstable region of sand waves.
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