Visualizing bed deformation and
sediment dispersal across dune fields
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Dune fields in dynamic equilibrium

A As dunes migrate downstream, they deform
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[1] We explore a stochaste component of topographic evaluton of sandy niver beds and
its relationship to bed material flux. The behavior of tmins of mobile bed forms can be
decomposed mmto two imdependent constituents, trans lation and deformation. Tmnslaton 1s
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Problem 1: Poor individual behaviol

Large numbers of dunes & long periods of time
+ SNARdzAaX FS¢ RdzySa 9 Al

Distance (m) Distance (m) Distance (m)



Problem 2Poor group behaviour

Different populations are known to have
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Kleinhanset al, 2007



Point 1) Dune growth & decay
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Dune adaptation (to changes in flow) is always a response
of a population, not of individuals

Dune adaptation results In local deficit and surplus of
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Point 2)Sediment redistribution

C. Bypassing of bedload

Naqgshbancet al., 2014
D. Differential migration
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Martin & Jerolmack2013

E. Differential scour
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Gabel, 1993

F. Superimposition of bedforms

Rubin & McCulloch, 1980
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Sediment redistribution

G. Throughpassing of superimposed bedforms

Venditti, 2005

H. Geometric change
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|. Crossstream sediment transfer

AIIen 1982

echanisms are unlikely to yield a
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Point 3) Visualising deformation

A Different sediment dispersal mechanisms have
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A Migration and deformation of a dune profile over time
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Visualised deformation!
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