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The sandy shoreline

Coastal science ‘beach’ definition:

Dynamic & unstable: ever changing
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Collision zone, cutting edge of ocean e~

> Waves = energy = always arriving at shorelir =

Low tide
(dotted line)

> Breaking waves = tremendous energy B
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Dunes, berm, nearshore and
offshore zone is the ‘beach’
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Wave energy at the shoreline

——> Rips
T| Longshore
Ocean currents
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Wave energy moves sand

—> Rips
T| Longshore

Ocean currents
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Shoreline
changes shape
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Sand moves
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Normal
beach
profile:

events:

Sand moves strategically

Beach/dune

Erosion

ﬂ' Escarpment
YINERYG,

= s N\

Offshore !
Original beach luvel bar [
l

Sand moves offshore

Nature’s genius
design!
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Shoreline/beach changes
sRaper goes, bar forms
offshore

* Berm profile to bar profile

* Dry sand storage to wet
Mryl?derwater storage

> Bar breaks waves (max wave energy at

sea)

> Widening of dune/berm area for wave

energy dissipation R\ p—
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Sand moves strategically

Erosion
yml"'}sc S ‘Di Sand out
Chicina bascii il o LAND: Dry beach £ OCEAN: Wetlbeach
Sand moves offshore Winds “fill i Small waves “fill |
T — |
|

After
storm
events:

Large storm wave ‘cut’

Sand moves onshore Low tide

—

There is post-storm sand return
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Some sand movement is visible

l |
| o 1 Sand out
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I Land: dry beach & |  Ocean: Wet}peach
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VISIBLE SAND
MOVEMENT
Erosion features
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Where did the beach go? 10-foot cliff prompts beach closure at'Nags Head - ABC11 Raleigh-Durham



https://abc11.com/beach-erosion-escarpment-public-access/3822494/
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Most sand movement Is invisible

Land: dry beach

Shoreline

Ocean: wetheach

|
Winds l Small waves ‘
1 4

Berm Sandbar I

.. I

T | Storm waves ——" T

Large storm waves I I
|

! |
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' Sand in
I 1

INVISIBLE SAND MOVEMENT

(or ‘seen’ with a trained eye) E==—=== B oo e i
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Sand iIs meant to move

Beach/dune cut & fill cycle:

Land: dry beach . Ocean: wet beach
W i W andout Dune & berm erosion (cut):
o  to create offshore sandbar to break waves
e Sandbar = surfbreak (for sand bottom
| erosion/cut__m beaches)
eros|on/cut : sand in

Ercaloin Dune & berm accretion (fill):
y w‘w;scarpment

o~ Sandbar breaks down and sand returns to
Offshore : beach (waves) and then the dunes (wind)

Original beach level bar
I < Fill material may not return to the same
place (due to alongshore san @‘T@% NE
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Sand is meant to move 11

Rachel Carson ...nearly 50 years ago:
“See nature as a system of processes rather than static

conditions”

: Erosion
scarpment

i .
Offshore M
Original beach le vel bar

The preservation of beaches/dunes AND the protection of coastal
properties require an understanding of coastal processes - Paul Komar

\./ e Kaunihera o Te Tairawhiti
THANK YOU L X gepr



