Key words | Coasts — processes and landforms
Erosion Mechanical wearing away of rocks.
Attrition Rocks smash and rub against each other, becoming smoother and smaller over time.
Abrasion Rocks being dragged along the river bed and river banks, removing rocks.
Hydraulic Action Force of the flowing water, removing rocks from the river bank and bed.
Deposition Dropping of rocks.
Transport Movement rocks from one place to another.
swash Waves that move material up the beach
backwash Waves that move material down the beach

Processes of erosion

Processes to transport material

Waves throw sediment

Solution- material
dissolved in the water.

against the base of the
cliff and the land is worn
away by abrasion

Hydraulic action
asair is forced into
cracks in the rock by
waves

s

¢ Corrosion as rocks are
slowly dissolved by
acidic sea water

A wave-cut notch can be formed

Suspension- fine clay and
sand will be held by the
water.

at the base of the cliff

How a wave-cut platform forms

Saltation- material too
heavy for suspension hops
along the seabed,
disturbing other sand

Traction-very large
material can be rolled
along the seabed.

How a wave-cut platform forms

Bl The process continues non-stop.
Slowly the cliffs retreat, leaving
a wave-cut platform behind.

... until, one day, the rock
above them collapses. The
sea carries the debris away.

BB The waves carve wave-cut
notches into cliffs at a headland.
These get deeper and deeper ...

How caves, arches and stacks are formed
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2. The crack grows
into a cave by
hydraulic action
and abrasion

6. This leaves
a tall rock stack

4. The cave breaks
through the headland
forming a natural arch

1. Large crack, 3. The cave 5. The arch is 7. The stack|
opened up by becomes eroded and is eroded
hydraulic action larger collapses forming

a stump

particles.
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How a cliff slumps by erosion
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Key words

Hard engineering
river embankments.
Costly but effective.

Artificial (man-made) structures such as sea walls or concrete

Coasts-
Impacts and
Management

Soft engineering

sea and its processes )
Good for the environment.

Alternative method of reducing floods by planting trees or
allowing areas to flood naturally. (using the knowledge of the

North Sea Storm Surge 2013

Why is erosion so severe at Happisburgh?
The coast at Happisburgh is eroding faster than anywhere else in the UK. Why?

and helps to weaken
them. The more it rains, |
the weaker they get.

from below. Not so much in summer,

Aline of big rocks, called rock armour,
has been put in place to protect the cliffs
from the full force of the waves. It works
~ but there isn't enough of it.

These wooden barriers or revetments
are meant to slow down erosion, by
making waves break early. But they were

damaged in a past storm, and not repaired.
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when the weather is calmer ...

August2009 25 ... but winter brings strong north winds,

and storms, and sometimes storm surges.
Waves lash the cliffs, and chunks collapse.

Groynes help to slow down erosion.
(They keep sand in place, and sand

absorbs some of the waves'energy.)
But groynes break up over time too.

Depression- low pressure, high
rainfall over 19 days

High wind speeds

High spring tide

2 metre storm surge

2 deaths

1,400 homes flooded

15,000 evacuated

Cost of damage £100 million
40 seal pups washed inland in
Norfolk

62
Protecting Against Erosion
Sea defence Good thing Bad thing
seawalls

Seawslls stop the waves
reaching the cliff and send back
some of the energy of the waves.

Expensive and look ugly

Reasons for increased
coastal flooding

Groynes help keep the sandin
place and the sand uses up the
wave energy.

They help to build up the beach.

%?F} They are cheap.

Groynesare made from wood.
They cost£100,000.
They can easily be destroyed.

rock armour

Rock ammour uses up some of the
wave energy, so thermis less
energy to erode the coast.

They cost E2500 permetre.
They can easily be moved.
They need to be replaced.

Revetmernts Ravetmeants are like fances.
They stop the waves reaching the
cliff and use up some of the

energy of the waves.

Revetments are made from wood.
They cost £1500 permetre.

They creste a strong backwash
which erodes underthe bamer.

Rising temperatures, leading to
melting of land based ice and
thermal expansion

Warmer seas leading to more
intense depressions, resulting in
storm surges and heavy rainfall
Coastlines are densely populated,
increasing the risk of flooding

Protecting Against Erosion

Hard Engineering

Soft Engineering

Adds more sand to the beach.

This builds up the beach and
makes it wider.

It protects it from erosion and
flooding.

It looks natural.

Taking matenal can kil wildlife.
It is wvery expensive.

It hasto be repeated.

Could affect tourism.

Rock armour
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Beach nourishment
Groyne Managed retreat

Sea wall



