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Goal & outline

Microscopic mechanisms of transport

Model

Empirical laws and modeling assumptions

Transport layer and sediment flux

O. Durán, B. Andreotti and P. Claudin, Phys. Fluids 24, 103306 (2012).

Scaling laws

Aeolian ripples
O. Durán, P. Claudin and B. Andreotti , submitted.



Champ: 12 cm x 3 cm          Acquisition  1kHz

Sediment transport

Sub-aqueous bed load

Aeolian saltation From E. Lajeunesse (IPGP)



Principle:
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The numerical model
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Hydrodynamics
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Movies
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Saturated fluxes
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Meyer-Peter & Müller (1948)

Rasmussen et al. (1991, 1996, 1999)



Flux decomposition

Lajeunesse et al. (2010)



Grains’ feedback on the flow
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Interpretation

Bagnold’s approach (1956)

Approach of Owen (1964) and Ungar & Haff (1987)

replacement capacity = 1
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Aeolian ripples



Andreotti et al. 2006

Ripple size and speed

Screening mechanism

Anderson 1987
Csahok et al. 2000
Yizhaq 2004



Numerical ripples

45000 grains

Bed elevation profile



Dispersion relation

From a flat bed
From a modulated bed



Flat bed: upper and basal layers

collisional (gaseous) layer



Resonant trajectories

Hop length distribution



Ripple instability (1)

Experimental data from
Andreotti et al. (2006)

Growth rate

Small-trajectory grains (reptons)
ejected by resonant grains

Gravity-induced diffusion
of transport (saltons)



Ripple instability (2)

Propagation speed



Summary & perspectives

Mechanisms and scaling laws for sediment transport

Non-homogeneous situations
    transients    saturation length

Mechanisms and scaling laws for aeolian ripples

Transition to from bed load to suspended load





Supplementary slides



Mixing length

van Driest (1956)



Hydrodynamical roughness

Bagnold’s focal point



Exchange time



Particle velocity distribution
Aeolian transport



Sediment flux scaling

Experimental data from
Iversen & Rasmussen
(1999)



Hop length distribution

Upper transport layer Basal collisional layer



Ripple time evolution



A proxy for the sediment flux

data from Andreotti et al. 2006

Wind tunnel measurements Field measurements



Ripples on Mars
Nili Patera, photo NASA


