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ABSTRACT

In alluvial sand-bed rivers, it is found that the concentration of suspended bed material load
(referred to as the “suspended sediment™ in this paper) is higher during the rising stage than during
the falling stage of a flood, in which the water discharge changes rapidly enough. In this study,
the mechanism of this phenomenon was examined in a large sand-bed recirculating flume. The
flume tests, which were designed to evaluate a possible relation between the sediment suspension
and the bedform, were performed under such hydraulic conditions that dunes in the lower flow
regime developed.

Run simulating a runoff event indicated that the suspended sediment concentration was ex-
tremely high during the rising leg of a flood hydrograph, when the dune grew. Six different runs
with constant discharge revealed that changes in the bed configuration could be classified into
two stages. One is “Developing dune stage” and the other is “Equilibrium dune stage”. It is con-
cluded from continual measurements of suspended sediment that suspended sediment concentra-
tion is higher in the developing dune stage than in the equilibrium dune stage. In the developing
dune stage, strong eddies associated with the dune growth carry large amount of sediment par-
ticles periodically from the bed surface into the main flow. On the other hand, in the equilibrium
dune stage, suspended sediment concentration has little variation with time, because only weak
eddies are generated in spite of the presence of largest dunes on the bed surface. The examina-
tion on the time required to attain the equilibrium dune size makes it clear that the larger the
stream power is, the longer time it takes to attain the equilibrium dune size.

During floods of natural rivers, the stream power at a station increases as the water discharge
increases. Therefore, it is reasonable to state that the developing dune stage is always present in
the rising rimb of a runoff event in which the water discharge changes rapidly. The active growth
of dune dimensions in the rising stage of a flood has a notable effect on turbulant flow and thus
on sediment suspension. It can be concluded that the high suspended sediment concentration in
the rising leg of a flood hydrograph is strongly affected by the rapid growth of dunes.
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