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FORMATION OF ALTERNATE LONGITUDINAL SORTING AS AN INSTABILITY
OF FLUVIAL BED-SURFACE COMPOSITION

U N i
By Tetsuro TSUJIMOTO

In a stream composed sand and gravel, wavy patterns of sorting are often observed
and they cause fluctuation of fractional bed-load discharge. In this paper, the formation

mechanism of longitudinally alternate sorting is formulated as a linear instability analy-
sis of bed-surface composition with a non-equilibrium bed-load transport model for each
grain size of sediment mixture, and the condition that the longitudinal sorting falls unst-
able and predominant wave length of alternate sorting are predicted. As a result, alter-
nate longitudinal sorting develops under the condition slightly above the threshold of mo-
tion of bed-material particles, and it always propagates downstream. The predominant
wave length is subjected to the diameter of bed material, and thus its scale is the same
order as small-scale bed forms. The theoretical results are consistent with the observed

data,

Keywords : sorting, alternate sorting, longitudinal sorting, bed-load transpori, graded
material, sand mixture, instability analysis
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Fig.1 Illustration of alternate longitudinal sorting.
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Fig.2 Fluctuation of fractional bed-load discharge.
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Fig.3 Critical tractive force for each grain size of sediment mixture.
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Fig.4 Pick-up rate for each grain size of sediment mixture.
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