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3. Results

3.1. Hydraulic characteristics of flow in channel bends

Flow fields in channel bends were measured immediately after the start of the experiment when the bed is
basically still flat without significant deformations, see Fig. 2. Typical features of flow in channel bends can
be found from surface velocity measurement results, including both cross-sectional and streamwise
variation of flow magnitude. In our experiments, the depth-width ratio is around 1/10-1/20, which implies that
the water depth is very small compared with the width of the channel. Velocity distribution measurements
show a high velocity near convex bank at a streamwise position a little bit upstream of the apex. The
maximum flow velocity shifts to the opposite bank after passing by the apex, leaving a low velocity area near
the convex bank just downstream the apex, see Fig. 2. This is a typical feature of the flow in such shallow
water channel bends (Abad and Garcia, 2009a; Blanckaert, 2011; Whiting and Dietrich, 1993a and Whiting
and Dietrich, 1993b). Such features are usually called cross sectional velocity redistribution, which have
widely been demonstrated and considered important to the formation and maintenance of river meanders in
fluvial environments by forming a point bar in the low velocity area and a pool on the opposite side (Braudrick
et al., 2009; Federici and Seminara, 2003). Experimental observations show that the increasing in
sinuousness of channel tends to increase the cross-sectional variation of flow velocity at the apex of bends,
see Fig. 2(a) and Fig. 2(b).
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