


Foredunes
Foredune Plains
Blowouts

Parabolic Dunes
Transgressive Dunetfields




Incipient (“embryo”) Foredunes - new, or
developing foredunes formed by aeolian
sand deposition within pioneer plant
communities on the backshore.

Established Foredunes - develop from
incipient foredunes, distinguished by the
growth of intermediate, often woody plant
species, and commonly by their greater
morphological complexity, height, width
and age.



Swash deposited seeds of Cakile species




May develop into
incipient foredune zone

Cakile in
southern
Australia

Arctotheca in South
Africa
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Individual plants develop nebka and
shadow dunes as they trap sand.

Nebkha (or nabkha) — dune formed in and around clumps of grass, herbs, bushes etc.
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SOURCE: P.A. Hesp, 1981; The formation of shadow dunes. J. Sedimentary Petrology 51 (1): 101-111.



Flow across a small incipient
foredune. Dashed line is top of
plant canopy. (see Hesp, 1983)
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Ridges develop as sand is -
preferentially trapped

within the first few metres T,

due to plant drag. Swales : -~

develop as low to non- \ :
~y depositional zones.
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The flow structure (and therefore the morphology)
within vegetation depends on:

1. The form of the vegetation  ~  aru
2. The height of the vegetatlon s
3. The den5|ty of the vegetation =
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Wind
velocity

/ Net momentum
/ Vegetation

flux

Zero plane
= displacement

Momentum sink

h = Stand height
d = Depth of zero plane displacement

2= Focus
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Wind velocity profiles over dense vegetation stands at (A) normal wind
speeds and (B) extreme high wind speeds.






Or to see
evolution
from one
type to
another....

CYCLE

CYCLE

And
reversal —in
a accretion
or
stabilization
cycle

EROSION

ACCRETION

_ (Formation of new foredune)
Complete erosion - Stage 1

P.A. Hesp, 1988; Foredune morphology, dynamics and structures. J. Sedimentary Geology Special Issue: Aeolian Sediments 55: 17-41.
P.A. Hesp, 2002. Foredunes and Blowouts: initiation, geomorphology and dynamics. Geomorphology 48: 245-268.






WAVE EROSION
EVENT

Minor to major wave erosion (or) Various scales of overwash







Gradual erosion
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Storm event

Long term development
scenarios (1-3)

Nle to prograding
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Y EVENT (Formation of new foredune)
- oo ~ mp Stage 1

Minor to major wave erosion
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2\ ~* revegetation rebuilding
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Depositional lobe

Lateral erosional walls A ftece /




Flow dynamics in a trough blowout
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From Hesp “Coastal
Dunes” booklet.



Flow in a saucer blowout
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wind lelfiation basin

)

l‘riJ'.’l'.",".; /';""l"t’

[: The foredune
vegetation is reduced I -

. . Erosion continues, the
by storm wave erosion

deflation basin expands,

and a blowout develops. the depositional lobe [Il1: The foredune reforms
advances downwind, across the dune throat.
and a parabolic dune The parabolic dune continues
develops. to advance downwind forming
clongate trailing ridges. —

by the
Rottnest island
Environmental

Department

Development from, and elongation of a
blowout




Transgressive Dunefields









