Life’s a Beach

A Coastal Education Resource Kit

4d Role of plants in formation and
function of dunes

Understanding the form and
function of sand dunes
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Objective for today

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

— What role do plants play in the formation and function
of dunes?

Working logether to care for our coast - Kia ngatahi t,e, =

Life’s a Beach



Sand dune formation

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

« Sand is eroded from dunes by storms, wind and waves.

« To maintain the sand budget, sand also accretes
(collects) on dunes.

« Plants have an important role to play in this process.
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Dune vegetation Is pretty amazing!

« What can dune vegetation do?

— Reduce wind erosion by
decreasing wind speed at ground
level.

— Build up sand dunes, reducing
the amount of damage during a
storm.

— Reduce wave erosion.

— Tolerate a hostile environment of
high winds, salt spray, sand
blast, covering by sand, sandy
soil and little water.
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Dune vegetation Is pretty amazing!

— Can you see the accretion
happening during this storm?

— Where sand is blown into plants in
places where people don’t walk,
the sand is well aerated and able
to absorb waves.

— This results in less erosion when
big storm waves hit these
foredunes.

— Where sand is more compact it is
less able to absorb waves.

. , : to tiaki taku
__Working together to care for our coast - Kid ngatahi te !

Life’s a Beach



Maintaining the sand budget

Sand budget - showing sources and losses of sand for a beach

artificial source artificial sink
- nourishment -mining/extraction
rivers and estuaries ST

especially during floods R _'_':, A ey longshore transport

i f ar
wind or wave \ out of area

wash over the beach

depesition into
bays and estuaries

offshore loss through rips

longshore tran;“""' especially during storms

into system
onshore transport
after storms

« Keeping sand dunes healthy means the sand budget needs to be
maintained — plants are an important part of this process.
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Dunes look different with and without plants

Dune management in Ohope

Maraetotara Reserve

Dune Front
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A storm water drain The eroded front
(by peg in middle of slope encour-
photo) was lowering aged wind ero-
beach level, which sion of sand over
promoted wave the crest, to ba
attack on the duns depositad on the
front slope. backslope. This
untethered sand
was smothering
daisies and weeds,
and blowing fo-
wards the road and
houses.
Whakatane District The wind depos-
Counci removed the ited sand was alsc
storm water drain planted with func-
and formed a drain- tional dune plants by
age swale behind Chope Coast Care,
the dune. Excess to result in a function-
sand from the swale al and stable dun=.
was used to fill in the
embayment. Chope
Coast Care members
plantad the sand
with functional dune
plants.
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A wide healthy foredune

* A restored dune system with beach access
marker, east of Papamoa Domain.
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Importance of foredune plants

« Foredune plants like kdbwhangatara (Spinifex sericeus)
and pingao (Ficinia spiralis), trap wind-blown sand in
the foredunes.

* This sand serves as a reservoir for the beach during
periods of wave erosion.

* |n the absence of sand trapping dune vegetation,
wind-blown sand from the beach moves inland and is
lost to the beach/dune system.

« Sand remains mobile and loose in the system, so can
be moved along the beach in long shore drift currents.
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How do native foredune plants trap
the sand?

« The higher the wind speed the more
sand it carries. Plants slow the wind
down.

» The reduction in wind movement
results sand being deposited on and
around these plants.

+ Kowhangatara (spinifex) and pingao
have the ability to grow through
accumulations of wind-blown sand.

Picture shows sand being trapped by
kowhangatara or spinifex
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PRE-STORM PROFILE

The natural storm cut and
S beach recovery processes

Low tide ' (Images from Environment Waikato 2001)

Erosion
Escarpment

Storm water level

» Post storm recovery is aided by
sand binding plants colonising the
T —— dune scarp, trapping wind-blown

(BEACH RECOVERY)

FoNTAL oL sand to repair the dune.

Sand is transported
offshore to form bar

High tide

Sand is transported back onshore
¢ and rebuilds beach. Dune vegetation

POST-STORM PROFILE

(DUNE RECOVERY)

High tide
Sand blown landward from beach
is trapped by dune vegetation,

gradually repairing and
: . rebuilding dune. .~ -
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Healthy dunes with good vegetation
can buffer the effects of storms

A wide dune bufft—a'
naturally with damaging st
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Plants can make a difference .. -
Papamoa Domain

This popular area provides easy access to great coastal views and beach,
and attracts many people year round.

.....

-

June 1995 August 2000 June 2002

Lack of native front-dune plants meant sand Coast Care BOP members designed, installed The “weather bomb” struck and the spinifex and
was regularly blown onto the carpark, and planted leaf shaped plots to create multiple pingao trapped vast quantities of sand. The bollards
blocking accass on occasion. access points, blocking accass on occasion. and ropes had to be raised to renew effectivenass.

31 December 2002 9 January 2003 6 May 2004
Just six months later, the plants have emerged com- Nine days later it happened again.
pletely, ready to trap more sand in the next storm event.
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Plants behind the foredune

The area behind the foredune
IS sometimes called the mid or
back dune (shown as Zone B,
C or D in the diagram).

Mid Dune

Ground covers
and shrubs

) Back Dune
Vegetation Tree and shrubcover

wedge lifting ~ e.g. Taupata, Pohutukawa
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« Plants here gradually replace
the foredune plants as soll
conditions improve and
conditions become less harsh
(e.g. decreased exposure to
salt spray and sand blast).

 These plants play a lesser role
In dune formation.

Diagram showing the vegetation sequence which probably characterised the most seaward
coastal dunes of the Bay of Plenty region before human settlement.

Note: In some parts of the Bay of Plenty coast, houses now occupy zones B, C and D and
development excludes native plants.
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What happens in severe storms?

* In severe storms dune
plants sometimes get
washed away. It's a natural
part of the dune formation
process. Their remnants are
left to re-grow.
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Dune vegetation cannot tolerate...

» residential development too close to the beach.

* recreational activities such as 4-wheel drives and
sand boarding.

« farming — including grazing stock on the beach.
* beach mining.
 mowing — which destroys some species.

« topsoiling — which prevents free drainage and is
unsuitable for growth of many natural dune species.

* Introduction of unsuitable plant species — some
displace natural vegetation, others such (like palm
trees) accelerate wave erosion when they fall.
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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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