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Empirical laws and modeling assumptions
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Sub-aqueous bed load

Aeolian saltation From E. Lajeunesse (IPGP)

Champ: 12 cm x 3 cm Acquisition 1kHz
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Transport layer
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Grains' feedback on the flow
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o Bagnold's approach (1956)
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o Approach of Owen (1964) and Ungar & Haff (1987)
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Ripple size and speed

Anderson 1987
Csahok et al. 2000
Yizhaq 2004

*,.("‘;.;‘ D_DE.:
102 = e P:p"f. il
E -
101 transport layer
0 10 20 30 40 50 ig/\/:_j 80
50
@ ./
40 7] Y
0 Lo}
_ OO
Q830
<< (3
204
[ ]
10+
0 | I I
0 500 1000 1500

A, /d

10 15, 20 25
U™ /Uy,

Andreotti et al. 2006

2000



z (d) = 1000 d
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From a flat bed
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Flat bed: upper and basal layers
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saltation
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Gravity-induced diffusion
of transport (saltons)

Growth rate /
o = appk — bq sk?

Small-trajectory grains (reptons)
ejected by resonant grains
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Ripple instability (2)

Propagation speed C ~ Qp
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Mechanisms and scaling laws for sediment transport

Mechanisms and scaling laws for aeolian ripples

Non-homogeneous situations
transients = saturation length L.+

Transition to from bed load to suspended load






Supplementary slides
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Particle velocity distribution
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Sediment flux scaling
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Hop length distribution
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Ripple time evolution
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A proxy for the sediment flux
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Nili Patera, photo NASA

Ripples on Mars

| Parameter | Earth | Mars |
Gravity acceleration g (m?/s) 9.8 SoF
Atmosphere density p; (kg/m?) 1.2 1.5-2.210~2
Atmosphere viscosity v (m/s?) | 1.5107° 6.310~%
Grain diameter d (um) 165—185 (a)| 100-200
Grain density p, (kg/m*) 2650 3000
Static to dynamic
threshold ratio wus /ush 1.8 (b) 2.9-3.8 (b)
Grain Reynolds number R 22 14
Mature ripple wavelength A (m)| 0.14 (c) 4-5 (d)
4.5 (e)
2-4 (f)

Numerical values of various parameters. Notes: (a)
Grain size on dunes of Atlantic Sahara (Elbelrhiti et al.
2008); (b) Values from Claudin & Andreotti (2006); (c)
Value for u,/uy, ~ 1.4 and d = 180 pm (Andreotti et
al., 2006); (d) Data from Silvestro et al. (2010); (e) Data
from Bridges et al. (2012a); (f) Data from Bridges et al.
(2012b).




