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The Case of the Lonely Grain Size 2 mm, made Homeless in Rivers between Coarser Gravel
and Finer Sand Reaches

It is common for the bed material of alluvial rivers to become finer in the downstream
direction. But this tendency does not correspond to a monotonically declining characteristic bed
material size, such as median size. Instead, it is seen that in many places around the world, the
characteristic size drops from above 5 mm to below 1 mm at a gravel-sand transition. This gap
range of sediment around 2 mm causes the grain size distribution to become bimodal, with a
peak in the non-gap gravel size range, another peak in the non-gap sand size range, and a
depression in the gap range. Both experimental and theoretical results show that this gap range
has an elevated mobility compared to both coarser and finer sizes. Thus even if this range is
present in the sediment supply, there is no reach where it can find a home as the dominant bed
material. Instead, it tends to become widely dispersed in the deposit, and thus homeless. This
behavior can be used to optimize the revitalization of river reaches downstream of dams through
augmented sediment supply.
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