Life’s a Beach

A Coastal Education Resource Kit

4b Formation of dunes

Understanding the form and
function of sand dunes

Working together to care for our coast - Kia ngatahi te tiaki takutai



Objectives for today

« Today we will look at the process by which
dunes are formed.

— How are sand dunes formed and eroded?

— What the different stages in the formation and erosion
process?
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What is sand and where does
It come from?

« Sand is made from material
that has been eroded by water,
wind and waves.

* On the coast a lot of sand
comes from the erosion of
coastal rock, gravel, pebbles
and shell.

« Sand also comes from eroded
material that is washed down
rivers.

« Sand is moved up and down
the coast by currents and wind.




Sand dune formation

 The formation of dunes is a dynamic (constantly changing) process.

« There are different stages in the process that forms dunes — a quiet
stage, an erosion stage and an accretion stage.

« The process is sometimes called the cut and fill cycle.
« [Each stage in this process is shown on the following slides.

Image: Papamoa Beach
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The erosion stage

« What type of weather
occurs during this stage?

vosion Phag
. Is the dune stable or € -

storm waves attack the

changing in this stage? rtve vegetaton s andl move sand orshors
 What happens to sand

during this stage? R, TS T T T T e
+ What time of yeardoyou ¢ sandmoved\“‘:::‘--_:.’:.—.— o

think this stage most often omatonor e

dune scarp

occurs?

(see next slide for answers)
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The erosion stage

 What type of weather
occurs during this stage? —

Stormy grosion Phagg
¢ IS the dune Stable OI‘ s:orm w:v:sfatta;:k the
. . . : : ront of the foredune
changing in this stage? — SElieH{o 2o belps and move sand offshore
Changing
- What happens to sand Y T SS= T o e

------------- low tide

during this stage? —
Moved offshore

erosion "N
sand moved = -\» .........

offshore by storm
formation of waves

dune scarp stormbar

 What time of year do you
think this stage most often
occurs? — Winter
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The quiet stage

 What type of weather
occurs during this stage?

* Is the dune stable or quiescent Phag
changing in this stage? calm weather wave action,

foredune wide beach and stable
 Are the waves here as dunes
powerful as in the erosion

high tide
Stag 6'7 ‘ ) low tide
’ What tlme Of year do you sand movement \
' ' I _dependi ndbar
think this stage might processes, depending sandba
occur?

(see next slide for answers)
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The quiet stage

 What type of weather occurs
during this stage?
— Calm weather quiescent Phag
* Is the dune stable or changing calm weather wave action,
in this stage? — Stable fopedune e nes

dunes
 Are the waves here as

) A X high tide
powerful as in the erosion RN % itide
stage? — Less powerful wave : d t \

. sanda movemen
aCU on processes, depending sandbar

on weather

* What time of year do you think
this stage might occur? —
Spring and Autumn
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The accretion stage

« What type of weather

occurs during this stage? .
9 9 |>‘(;cretlon Ph;,,S o

vegetation grows

° IS the d une Stable or down the scarp during calm weather the
. . . and traps the wind beach repairs itself - sand
Chang N g N th IS Stag e? blown sand is moved onshore to rebuild
the dunes and berm

« What happens to sand
during this stage? puilp of wind
sand moved on-shore \

Uy blown sand
« What time of year does bysmall, el sandber
. weather waves
this stage occur?

(see next slide for answers)
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The accretion stage

 What type of weather occurs
during this stage?

— Calm weather pceretion Phag,

vegetation grows
down the scarp

- during calm weather the
» Is the dune stable or changing and traps the wind ek e
blown sand is moved onshore to rebuild

In this stage?
— Changing/rebuilding
« What happens to sand during % ¥ "<

build-up of wind
this stage? — Sand is moved Plownsand. - and moved orshore.
onshore to rebuild dunes by small, calm sandbar

weather waves

the dunes and berm

high tide
low tide

 What time of year does this
stage occur? — Spring and
Autumn
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The whole process
CUT AND

iescent Phag_ FILL CYCLE

calm weather wave action,
wide beach and stable

high tide

low tide
4 e
sand movement \
processes, depending sandbar storm waves attack the
on weather front of the foredune

native vegetation helps

and move sand offshore
to protect dune

high tide
low tide

erosion

. ccretlon PhaS sand moved ~ --f----loTe
vegetation grows P‘ e offshore by storm
down the scarp during calm weather the formation of waves
and traps the wind beach repairs itself - sand dune scarp
blown sand is moved onshore to rebuild
the dunes and berm

stormbar

---------------------------- high tide
build-up of wind NSNS low tide

blown sand

sand moved on-shore
by small, calm sandbar
weather waves
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Maintaining the balance

« Keeping sand dunes

healthy means the |

Sand budget - showing sources and losses of sand for a beach
sand budget needs to | | i A8
be maintained.

e |ftoo much sand is
lost and not enough
accreted, the dune
will decline.

 |[f more sand Is
accreted than lost,
the dune will grow.




Native dune plants are important in
keeping the sand budget healthy

« Coastal scientists now know that
native front dune plants are
Important in keeping the sand
budget healthy.

« Native plants are very good at
trapping and building up or
accreting sand.

« Native front dune plants are also
Important in the release of sand

Picture: Pingao — a native sand

binding dune plant that occurs in the natural erosion
part of the dune ‘cut and fill’ cycle.
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What happens when the sand budget
IS not maintained?

« Erosion is a natural coastal process that
operates In cycles.

« Coastal erosion is only a problem when we build
or develop too close to the coast.

* The following slides show some examples of
what can happen when the sand budget is not
maintained, but it is not necessarily unnatural.
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Pukehina
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Erosion photos

Ry F T pe—

-

L ST R _

| ' i to tiaki t
Working logether to care for our coast - Kia g

Life’s a Beach




Worki, o gk
orking together to care for our coast - Kia ngatah! 2 tiaki t

Life’s a Beach
17




For more information contact:

Bay of Plenty Bay of Plenty Regional Council

NG REGIONAL COUNCIL
[EE=s « 5 Quay Street, Whakatane
* 1125 Arawa Street, Rotorua

* 6 Rata Street, Mount Maunganui
Post: P O Box 364, Whakatane

Phone: 0800 884 880
Fax: 0800 884 882
Pollution Hotline: 0800 884 883

Email: info@boprc.govt.nz
Website: www.boprc.govt.nz
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\ ’ Bay of Plenty Regional Council in partnership
o‘ CO a Stca re with Tauranga City Council; Whakatane, Western

Bay of Plenty, and Opotiki District Councils; and the
I\ Tiaki takutai Department of Conservation.



