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Understanding the aeolian system...

Zone 1

production Sed|ment
i - ~ N routing systems

Zone 2
transfer

Zone 3
deposition

1

Where is aeolian sediment from?
Where does it go to and how?




Dust

SUSPENSION

SALTATION Which landforms does this create,
and what controls their formation?

Wind strength

How does wind transport
sediment?

Saﬁd Supbly (Source) ————mmmmmd Vegetation

Vegetation



Understanding the aeolian system...
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Understanding the aeolie
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Dunes in Central Australis

Northern Hemisphere

Quaternary Glaciation

glacial cycles

—e—— Silcrete pavements

8180 (%o PDB)

Fraser Island

e e Weathering-limited and dry

= Sandy desert (with dune trends)
[ | Stony desert

<3 Major playas
- Limit of arid zone -
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Coastal Dunes and Vegetation







Source-bordering Dunes

The term SBD generally describes a
dune closely bordering the leeside of
its sediment source (Page et al
2001)...

... but more specifically is has been
applied to sand dunes downwind of

Source-bordering dune = SBD

1. Coastal foredunes
2. Lunette
3. Riverine

sand bed rivers (Page 1971, Bullard o PN 2 o s

and McTainsh 2003); no formation

definition
1. lee-source dune (Melton 1940)
2. source-bordering lee dune (Stone 19€
3. source-bordering ramparts (Wop

gl

Twidale 1988)
riverine dune (lvester and
stream-side dune (Wa
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Lunette Forme
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Lunettes and D

Ground surface

e Evapotranspiration
v S“" moisture E drives moisture changes

Potential
for
deflation Vadose
zone
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Moisture
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varying water/brine
in pores

Stokes Su_rfacé'%% > -
(sabkha surface) !
Y Water table
100% (Phreatic surface)

Saturation

Phreatic  Saturated
zone znne P

Saline mudflat / playa lake

— ‘Capillary fringe’ Matrix with water/brine
filled pores




Lunettes and Deflation
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deflation
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Lunettes and Deflation

e A 10 m core of the lunette

200 pm







Riverine SBD‘s

 Persistent seasonality, with
reneWed sedlmentsupply
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« Unidirectional Wind
Regime + Seasonal
Contrast in Discharge
and Wind Speed !
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Riverine SBD‘s and Deflation

et =

Strong Deflation Eve
(Dust!!l and Sand...)

Source Google Earth ®

Rapid Transport of dust clouds over thousands of km

ﬁ;

Jet Stream

high level dust cloud

Strong upwand air motion

NORTH

DUST ANDEAN PIEDMONT
August 2004 SOURCES | EXTRA-ANDEAN PLAIN PAMPEAN LOESS SUB-TROPICAL LOESS
LITTORAL REGRESSION PLAIN




Riverine SBD‘s and Deflation
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Riverine SBD‘s and Deflation

e From Source to Border



Riverine SBD Evolution

David (1981), McKee (1979), Duran and Herrmann (2006)



Wind vs Vegetation

« Sandy ecosystems are not controlled by water
(rainfall) but by wind power

« Wind erosion the main limiting factor fc
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Destruction of vegetation cover
(dune activitation)
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Wind and Topography




From source to...

Google Earth 2«
Image Landsat / Copernicy 5
Wage © 20180




Sand - from source to sink?




Summary — P
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Sediment Source

Lacustrine
Mig;?tiog %ff sediment store Fluvia
aeollan pedarorms, uvia
erosion of lakeside Llesee s et transport

dunes during

flooding ;
eAr?tcr’g?nnment Lunettes Lake
from lake outflow
o iling & sapping on d
Rilling & sapping on dune -
Aeolian slopes ) Fluvial
sediment sediment

store

sediment most
recently moved by
water (inchannel
deposits & channel

( Aeolian entrainment from Riverine margin deposits)
river beds & flood plains SBDs

Migration of bedforms &
store _+ erosion of dune termini
sediment most
recently moved by
wind (dunes, rippled

surfaces)

Interdune & dune flooding

YYvY

Aeolian entrainment
from beaches & tidal
flats

Fluvial

Coastal dunes transport

Migration of

aeolian bedforms, i i
foredune erosion Marine sediment
iah i
sediments on ocean floor,
beaches and coastal sabkha Barriers

Bullard & Livingstone 2002



!’/ Summary
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not straightforward (# existence only in
drylands)

Allen 2005
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