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GCSE TEXT DOCUMENT

EROSIONAL PROCESSES AND FEATURES

WAVES

Waves are the dominant force behind many coastal processes. They may create features such as beaches, they may erode coastlines and create caves and other coastal features, and they may inundate coastal areas and cause devastating floods.

How a wave breaks: When a wave approaches the coast, the sea bed causes it to slow down. The upper part of it continues to move forward, however, and when it is no longer supported, the wave breaks, sending foam up the beach or crashing against the cliff. 

The waves which erode the most and help create features of coastal erosion such as caves are called destructive waves.

Destructive waves have a weak swash and a strong backwash. They move material down the beach, depositing it below the low water mark. Their characteristics are:

· Waves are steep and high

· The wave length is small (usually less than 20 metres) in relation to wave height (usually greater than 1 metre)

· They are more frequent than constructive waves, breaking approximately every 5 seconds.

The strength and power of destructive waves may depend both on the wind speeds (the waves will be more powerful in gale conditions) and the fetch. The fetch is the length of water over which the wind has blown.  

In general, the longer the fetch, the more powerful the waves are. 

This means that on the south coast, waves traveling from the south-west are likely to be more powerful than those from the south as the fetch for the former is 4,000 miles and for the latter 100 miles. 

PROCESSES OF EROSION

(i) Hydraulic Action: A wave breaking against a cliff exerts a considerable pressure as hundreds of tonnes of water hit the rock face. Shock waves of up to 20 tonnes per sq metre may be generated. 

The high pressure only exists for an instant but it may be sufficient to loosen blocks by acting along faults, joints and bedding planes, particularly as 15,000 waves a day may batter a cliff.

(ii) Abrasion: This is the wearing away of the cliffs by sand, shingle and boulders being hurled against them by the waves. If large pebbles are flung at a cliff 15000 times a day, they will have a considerable effect on the cliff, especially if it is weak. 

(iii) Attrition: This process occurs where particles become rounded and reduced in size as they collide with one another. 

Rounded pebbles on a beach such as Chesil Beach are the product of this process. This process, like abrasion and hydraulic action, is most effective when the sea is turbulent and the waves are storm waves. 

PROCESSES OF WEATHERING

(i) Salt crystallisation:  Salt crystals form in the cracks and pore spaces of rocks when the saline sea water evaporates. As the crystals grow, they impose stress and cause the rocks to disintegrate. 

This process is particularly effective where cliffs are well-jointed as salt-laden spray will find its way into the cliffs. Pitting or honey-combing of cliff faces within the spray zone is evidence of this process. 

(ii) Solution. This process occurs where rainwater containing carbon dioxide in solution produces carbonic acid which in turn reacts with limestone (calcium carbonate) to form the soluble calcium bicarbonate which is removed by the rain or sea water in solution. 
(iii) Frost shattering: Water enters joints and cracks. When it freezes, it exerts pressure on the rock and prises apart the cracks. Waves may remove the weathered rock. It will be particularly effective where fresh water is present as the freezing point of salt water is below OºC. 

(iv) Biological weathering: Biological activity may lead to the rock being weathered. This may be by plant roots or burrowing animals prising apart the rock and making it susceptible to other forms of weathering. Chelation may also take place where decaying vegetation releases humic acids which corrode the rock.

EROSIONAL FEATURES
WAVE –CUT PLATFORMS
A wave-cut platform is a gently sloping (normally about 4°) surface of rock that is exposed between the low and high water marks. 

How are they formed? The first stage in their formation is the development of a wave-cut notch which is created by marine erosion between the low and high water mark.

As the notch increases in size, the weight of the overhanging rock increases and eventually collapses. 

The waves will then remove the material from the collapsed cliff although larger debris may remain on the platform. 

The waves will then attack the new cliff face and form a new notch. 

This cycle of marine erosion and the creation of wave-cut notches  followed by cliff collapse, occurs time and time again so that over time, the cliff face retreats inland and the platform increases in length.  This can be shown by the diagram on the right.

There is however a limit to the length of the platform. Its slope means that the notches get higher and higher and the effectiveness of the waves less and less. Increasingly the wave energy is dissipated (i.e. used) on the platform itself rather than the cliff and the notch will only be eroded when the tide is high and the seas stormy.

Wave-cut platforms are not smooth but jagged and irregular in appearance. The waves pick out weaknesses such as cracks and joints, and erode them. Parts of the platform may be smooth and rounded which indicates that abrasion has taken place. One may also find pot-holes which occur when pebbles swirling around in the currents gouge a hole in the platform.

Wave cut platforms are often home to a variety of animals. They may secrete acids which, in the case of limestone, slowly dissolve the rock and create small depressions. This process is known as biological weathering. 

CAVES, STACKS AND ARCHES
· A cave is formed when waves exploit weaknesses (such as joints, faults and bedding planes) in the cliff face.

· It is by the processes of abrasion, corrosion and hydraulic action that the waves exploit these weaknesses.


· A cave will only form if the rock is relatively hard and resistant (limestone is hard, chalk is soft), otherwise the cliff face will collapse before the cave forms.

· Once a cave forms the following may occur:

· The breaking wave may trap air inside the cave.

· This compresses the air and increases the pressure on the roof, back and sides of the cave.

· If the cave forms part of a narrow headland, the back of the cave may collapse so that the cave is open on both sides. 

· The cave is now an arch. 

· The base of the arch is attacked by waves. The top of the arch is attacked by weathering processes such as carbonation if it is made of limestone. 

· Eventually (after 1000s of years), the arch will collapse and will become a stack. 

· A stack is a piece of rock isolated from the main coastline.

CASE STUDY - FLAMBOROUGH HEAD
This part of the Holderness coastline is famous for its steep chalk cliffs, stacks and arches. 

The chalk is much harder than the boulder clay that makes up the cliffs to the south of Flamborough Head. The chalk is well-jointed and caves form where the waves have exploited weaknesses in the rock. The caves may be eroded to form arches and then stacks.

In the headland itself, there is a layer of glacial deposits (glacial till) left behind by glaciers 18,000 years ago during the last Ice Age.

The cliffs are being actively eroded and the debris at the bottom of the cliffs results from the frequent rock falls that take place. 

CASE-STUDY - LULWORTH COVE

Lulworth Cove is on a stretch of coastline where the rocks run parallel (or concordant) with the coast. 

The explanation of the formation of Lulworth Cove is the following:

· The sea breached the barrier (the barrier would have been where the sea now enters the cove) of Purbeck and Portland rocks which consist of predominantly limestone but with some softer bands. 

· Initially there would have been small arches when the sea breached the barrier. These would have collapsed to form small bays.

· The sea would then have reached the soft Wealden beds behind which would have been eroded to form a wide near-circular bay.

· Once the cove has reached the chalk, the development of the bay becomes slower than the widening of the bay (because the chalk is more resistant than the Wealden clays).

· The Portland and Purbeck beds are slowly destroyed until only small stacks and submerged reefs remain. Examples are the line of rocks known as the Man O’War Rocks and Mupe Rocks.

CONCORDANT AND DISCORDANT COASTLINES

A coastline where the rocks run parallel to the coastline is known as a concordant coastline. The stretch of coastline from Durdle Door to Lulworth Cove is a well-known example as the four rock types exposed (Portland limestone, Purbeck limestone, Wealden clay and chalk) run parallel to the coastline. A concordant coastline forms when alternate layers of hard and soft rock lay in parallel to the coastal direction. The sea takes a long time to erode through the harder rock, finding weak points such as faults, joints and bedding planes to attack. The sea eventually makes its way through to the softer rock behind, which it erodes much more easily.

The resulting landforms are an oval bay, created through erosion of the softer rock, and two harder rock headlands at the mouth of the bay, facing each other. 
Coves like Lulworth Cove and Stair Hole are typical of a concordant coastline. For more detail on these places, see the case studies on them. 

Discordant coastlines form when rock beds lie at right angles to the coastal direction. The stretch of coastline from Durlston Head to Studland Bay is an example of this. Discordant coastlines are characterised by bays and headlands; the differential erosion of the hard and soft rocks by the sea, creates this distinctive coastline. The soft rocks are eroded much more easily and form bays. The hard rocks are more resistant to erosion and form headlands.
DEPOSITIONAL PROCESSES AND FEATURES

TRANSPORT OF  MATERIAL

Sediment in the sea is transported in the same ways that it is transported in rivers, namely:

· Traction - pebbles roll along the sea bed. This is a slow form of transport and tends to occur where weak currents are transporting sands or strong currents pebbles and boulders.

· Saltation – particles bounce along the sea-bed.

· Suspension – Small particles such as clay and silt are carried in the water

· Solution - Particles are dissolved in the water and are carried by it. 

Sediment is also transported along the coast, a process called longshore drift.

Longshore Drift (commonly called "LSD") is a current which moves sediment along the coast. It occurs when the wind blows in the waves at an angle to the shore. The swash carries the sand and pebbles up the beach at the angle that the waves approach the beach. The backwash returns to the sea at right angles to the beach. This has the effect of slowly moving the particles along the shore. 

Waves: Beaches are created by waves depositing material such as sand and shingle on them. These types of waves are known as constructive waves. Their characteristics are:

· Waves are flat and low

· The wave length (often greater than 100m) is large in relation to wave height (often less than 1 m)

· They have a long wave period – only 6 to 8 waves a minute

· They tend to occur in calm conditions and in sheltered locations such as bays. 

BEACHES
The beach is the area from the lowest level of a spring low tide to the upper point that waves can throw material. A cliff, grassy slope or sand dune normally marks the end of the beach. 
They are formed when constructive waves deposit material on them. They are normally made of either sand or shingle.
SPITS
· A spit is a long and narrow ridge of sand. One end is attached to the land (the ‘proximal’ end), the other extends out into the sea (the ‘distal’ end). 

· Materials eroded from nearby cliffs and other sediments are carried along the coast by longshore drift.

· When the current (the ‘longshore’ current) reaches either a bend in the coastline or an estuary, deposition occurs. Where the direction of the shore turns inland the longshore current spreads out or dissipates. No longer able to carry the full load, much of the sediment is dropped. This causes a bar to build out from the shore, eventually becoming a spit.
· The sediments accumulate and build up away from the coast into the open sea.

· Water is trapped behind the ridge as it forms and a lagoon and salt marsh may develop. 

· Winds blowing from a different direction to the prevailing winds and/or tidal currents may cause the spit to grow hooks.

· The length of the spit will be limited by the increasing depth as it extends out to sea or strong river currents if it extends across an estuary.

CASE STUDY: SPURN HEAD

Spurn Head is 5.5km long, 270m wide at its widest point and extends into the Humber estuary at the rate of approximately 10cm per annum.

The spit is vegetated and this gives it some stability and a degree of permanence. The eastern side of the spit is exposed to incoming waves whereas the western side is sheltered and there is a salt marsh behind it. 

The spit is ‘polycyclical’ which means that as the spit develops and grows it becomes increasingly susceptible to coastal erosion and destruction by powerful north-westerly waves. If the neck is breached by the sea, the isolated part is cut off from its supply of sediment and removed. The spit then starts to grow and develop again. There have been five such cycles over the last 1000 years.

Spurn Point is threatened by groynes to the North of it as they deprive it of sediment. The spit is also approaching the end of its cycle and, as can be seen in the aerial photo, the neck is very thin.

There are some old groynes on the spit, but it is no longer defended and has effectively been abandoned. The neck of the spit was so narrow that winter storms were washing over it and the spit was proving both expensive and impossible to defend.

It will be a loss if the spit is breached. Thousands of people visit it every year to appreciate its beauty and sense of isolation but also to bird-watch as it is an excellent place for ornithologists to observe migrating birds in Spring and Autumn.

COASTAL MANAGEMENT

There are various strategies for defending the coastline. These can be divided into ‘hard engineering’ strategies (sea walls, groynes etc) and ‘soft-engineering’ strategies (beach replenishment, sand dunes etc).

HARD-ENGINEERING RESPONSES

SEA WALLS: 

These are massive concrete structures which may either be straight or curved (a 'bull-nose sea wall’)
Advantages: 

· They provide strong protection to the land immediately behind the wall.

Disadvantages:

· Waves in storm conditions may break over them.

· They are expensive to build and maintain.

GROYNES 

These are wooden or rock structures (in which case they are called boulder groynes) which run along the beach at right angles to the sea. They catch sediment that is being carried along the beach by longshore drift and prevent the removal of beach sediment downstream.

Advantages:

· They maintain the beach and may therefore prevent coastal erosion of the land behind the beach.

Disadvantages

· They may catch so much longshore sediment that beaches downstream are deprived of sediment. 

· They are unattractive to look at and so may put tourists off visiting a beach

RIP-RAP (or ROCK ARMOUR)

This consists of boulders placed in front of a cliff or building to protect it.

Advantages:

· It is less expensive to build and maintain than sea walls.

· It is less unsightly than sea walls.

Disadvantages:

· It is a less formidable barrier than sea walls. 

SOFT ENGINEERING RESPONSES

SAND DUNES

Sand dunes such as those at Studland Bay are an effective form of defence against storm waves. Studland is a very popular destination for tourists and the dunes are easily eroded by people walking and riding bikes on them. It is important, therefore, that they are 'stabilised'. This means that there are schemes to plant grasses such as Marram Grass, which prevent the sand from being blown away and that areas are fenced off to protect them.

BEACH REPLENISHMENT.

This is carried on numerous beaches, the beaches at Weymouth and Lyme Regis being but two examples. It has the benefit that it may look natural, especially if the sediment is local but, on the other hand, replenished beaches require constant maintenance and so this may be an expensive solution.

MANAGED RETREAT

The final response is to do nothing. The costs of resisting the sea are sometimes questionable, especially if the defenses are only protecting farmland as is the case with long stretches of the Holderness coastline. This is, however, a controversial response and is, understandably often resisted by farmers.

Conclusion: Possible coastal defence measures cannot be looked merely on the basis of whether they are suitable for the place in question. The bigger picture must be considered. Not only may defences such as groynes have knock-on effects on places downstream but coastal defence is just one of a number of issues such as tourism, waste disposal, economic development and pollution that local authorities have to take account of.

To manage the various pressures on the coastal zone, the concept of ‘integrated coastal zone management (ICZM)’ has been developed. ICZM has the following characteristics:

· It is a long-term approach involving the sustainable and equitable use of resources (natural, cultural, economic) 

· It seeks to bring together all the various organisations who have responsibility for managing the coastal zone

· It recognises not only the need to protect the coast but also the importance of recreation and commerce to coastal settlements

· It provides a framework for managing and reconciling the various groups that have an interest in how the coastal zone is managed

CASE STUDY - THE HOLDERNESS COASTLINE

'The Holderness coastline is a 61km stretch of coastline that extends from Flamborough Head in the north to Spurn Head in the south. The Holderness coastline is the fastest eroding coast in Europe, and one of the fastest in the world. 

Why does it erode so rapidly?

It erodes rapidly because the cliffs are made up of soft clay (called ‘boulder clay’) and sand.  The clays and sands are unconsolidated which means they have not been compressed and hardened. The cliffs are not able to resist the force of the waves hitting them and frequently collapse. The sea then removes the debris and starts to attack the cliffs again. In this way, the cliffs recede (i.e. move inland) at a rate of around 2 metres a year.

Geographer’s estimate that about 7,645,000 m³ of material has been lost from the Holdeness coast in 100 years. As the cliffs recede, villages close to the sea are under threat and historical records show that 29 villages have been taken by the sea since Roman times. 'Each year approximately 1 million m³ is eroded from the Holderness coastline and moved southwards. Only 3% of this reaches Spurn Head. The rest is either deposited in deep offshore areas (known as 'sinks') or is carried across or into the Humber estuary
Around Flamborough Head, the cliffs are made up of chalk which is much more resistant. These cliffs have not receded as far as the clay cliffs which is why Flamborough Head forms a headland. 

There are two other factors that help bring about coastal erosion in the area.

(i) The weather: In winter there are frequent storms which produce stronger waves and higher sea levels. The rain also saturates the clay cliffs and they either slump or flow. 

(ii) The second factor is the waves that attack the coastline. The dominant wind and thus wave direction is north-east. These waves have, therefore, a long fetch which causes very destructive waves.

The approach of the dominant waves from the north-east causes longshore drift to move the material southwards. At the end of this stretch of coast where it meets the Humber, is a spit called Spurn Head. Each year it is estimated that 500,000 tonnes of material a year is moved towards the spit.

Various strategies have been adopted along the coastline to stop or slow down erosion. 
Hornsea is dependent on tourism and recreation and has a small fishing industry. Groynes have been used to protect the beach and behind that there is a sea wall. The authorities have also used rock armour (which is also called ‘rip rap’) to protect the esplanade behind it. The strong coastal defences have successfully reduced coastal erosion but have increased it to the south of the town.
Mappleton consists of only about 50 properties but suffers from a rate of erosion of 2m a year. It needs to be defended, despite being a small hamlet, because the B1242 is a vital road (and is only 50m from the cliff at one point) and it would more expensive to re-route it than it is to protect the stretch of coast between it and the sea. 

In 1991 two rock groynes and a rock revetment were constructed (at a cost of £2 million), and as a consequence a substantial beach has accumulated. The groynes have, however, affected the movement of material down the coastline. 

The scheme has been moderately successful as the houses and the road seem to be safe. The cliffs are however showing signs of slumping.

Skipsea

At Skipsea, the authorities have placed cages filled with pebbles called ‘gabions’ along the sea wall to absorb some of the wave energy.

Easington

Easington Gas Terminal is owned by British Gas and together with nearby Dimlington Gas Terminal provides 25% of Britain’s gas. The rate of erosion is 1 .8m a year. 

The defence of Easington presented huge problems as it is so close to Spurn Head which is a habitat for many species of bird and other fauna. The concern was that if they had built groynes this would have prevented sediment reaching the spit (Spurn Head) and would have increased its rate of erosion which in turn would have threatened the bird habitats. Therefore, they built a rock revetment (at a cost of £4.5 million) which protects the gas terminal but not the village.

Spurn Head

Despite the presence of some old groynes, the spit is no longer defended; it has been abandoned. The neck of the spit is so narrow that winter storms were washing over it and the spit was proving both impossible and very expensive to defend. It will be a loss if the spit is breached. Thousands of people visit it every year to appreciate its beauty and sense of isolation but also to bird-watch as it is an excellent place for ornithologists to observe migrating birds in Spring and Autumn.
Competing Interest Groups: Different interest groups may have very different views as to the most appropriate form of coastal defence. For example:

The Local Tourism Industry: Tourism is immensely important to this area. It is important that the beaches are preserved but the less harsh on the eye the coastal defence measures are, the more appealing the beaches are likely to be to tourists.

Farmers: Some areas of the coastline are only used for farming and spending money on defending them against the sea may not be economically viable. Farmers are unhappy, however, to see their land disappearing into the sea as they are not compensated for their losses.

Local Authorities: They ultimately have to pay for coastal defence. They may not be able to afford the most effective and appropriate form of defence.

Environmental Pressure Groups/Organisations (e.g English Nature): As was seen in the case of Spurn Head, coastal defence measures such as groynes may have a strong negative impact on this bird sanctuary.

Conclusion - Integrated Coastal Zone Management

Local authorities such as in the case of Holderness, East Riding of Yorkshire Council, have many other issues than coastal defence to consider. These include the promotion of tourism, fisheries and farming. In the case of tourism, they will want to promote tourism as it is so important to the local economy but also to maintain the environmental quality of the coastline. The litter that tourists bring not only has a negative visual impact, but may kill sea birds and dolphins, and smother rare coastal plants. Coastal areas such as Holderness that have clean beaches and water are given Tidy Britain Group Awards (distinctive yellow and blue Seaside Award flags, which are awarded for clean and safe beaches by the Tidy Britain Group) and Blue Flag awards. These are important as they demonstrate to both visitors and tourists that the area is clean and safe but they can be removed if the beaches and water are not kept clean. Integrated Coastal Zone Management looks at all of these inter-related issues and attempts to come up with a management plan that takes all of them into account. For more detail see the plan itself at www.eastriding.gov.uk/sustainability/pdf/The%20ICZM%20Plan.pdf

A Blue Flag “is an exclusive eco-label awarded to around 3100 beaches and marinas in 35 countries across Europe, South Africa, New Zealand, Canada and the Caribbean in 2005.

The Blue Flag Campaign is owned and run by the independent non-profit organisation Foundation for Environmental Education (FEE). 

The Blue Flag works towards sustainable development at beaches/marinas through strict criteria dealing with water quality, environmental education and information, environmental management, and safety and other services.) (www.blueflag.org). Bridlington North and Hornsea have been awarded Blue Flags.

DEFINITIONS OF COASTAL TERMS

	Abrasion
	An erosional process where rocks are thrown by a wave against a cliff face or any other surface.  Also known as corrasion.



	Arch
	A natural arch-shaped feature that is formed when the back of a cave is eroded through. 


	Attrition
	The process whereby stones and pebbles rub against each other and become both smaller and rounder as a result. 


	Backwash


	The movement of water back down the beach under the influence of gravity after it has broken.  Backwash may remove material from the beach.



	Bay
	A curved indentation in the coastline. 

	Beach
	The area from the lowest level of a spring low tide to the upper point that waves can throw material. 


	Biological weathering
	The breakdown of rock through the action of animals and plants. 

	Carbonation
	A process by which limestone dissolves in water. Also known as solution. 


	Cave:
	A natural cavity or indentation in the rock.  Often forms where there is a weakness in the rock which makes it susceptible to marine erosion. 


	Chemical weathering
	Refers to a variety of processes (such as, for example, oxidation) which bring about the breakdown and decomposition of the rock.



	Coastal Management
	Refers to strategies whose principal aim is to protect the coast against coastal erosion.  



	Concordant
	A term used to describe a stretch of coast whose rock types run parallel with the coast. Contrast with discordant. 


	Constructive waves
	Waves that deposit material on a beach and build it up. They are relatively low and their swash is more powerful than their backwash.

	Discordant
	A term used to describe a section of coastline whose rocks run at right angles to the coastline.  Contrast with concordant.



	Erosion
	Set of processes whereby the land surface is worn down and the subsequent debris removed.



	Fault
	A crack or fracture in the earth’s surface caused by tectonic processes.  An exposed fault in a cliff renders it susceptible to marine erosion. 


	Fetch
	The length of water over which the wind has blown.  In general, the longer the fetch, the more powerful the waves are.



	Freeze thaw weathering
	A weathering process caused by the freezing of water and its subsequent expansion which exerts pressure on a rock. 


	Gabion
	Steel cage filled with pebbles used to protect the coastline. 

	Groyne
	A wooden or rock barrier that runs at right angles to the beach.  It is a form of “hard engineering” and helps prevent the removal of beach material by longshore drift. 


	Hard Engineering
	A term used to describe a variety of coastal defence strategies, all of which involve the building and putting in place of manmade structures such as groynes or revetments       .



	Headland
	A promontory which protrudes into the open sea.  It often marks a highly resistant rock and it is often associated with steep cliffs. 


	Hydraulic action
	A form of erosion caused by the force of the water pounding a surface such as a cliff. 

	Impermeable 
	An adjective used to describe a rock.  Water cannot enter. 


	Joint
	A fracture in a rock.  Joints are commonly found in limestone



	Lagoon
	A shallow body of water usually connected to the sea. 

	Longshore drift
	A current which transports material along the coast line.  Longshore drift may be responsible for the formation of drift aligned beaches, barrier beaches, spits, bars and tombolos.



	Managed retreat
	Approach to coastal management whereby some areas of land are left to be eroded and not defended. May be the most appropriate option in the case of low-grade farmland. 


	Neck
	A narrow strip of land often found on a spit. 


	Notch
	Indentation at the base of a cliff formed by marine processes. 


	Permeable
	An adjective used to describe a rock.  Water can enter; in the case of limestone, for example, water passes through its joints, cracks and bedding planes. 


	Prevailing wind
	The direction in which winds blow most frequently over the course of a year.  In the UK, the prevailing winds are south-westerly.  The prevailing winds influence the way the waves approach the coast and hence the direction of longshore drift which is, for instance, west to east on the south coast of England.

	Riprap
	(Also known as rock armour): a form of coastal defence where rocks or boulders are placed along the front of a cliff or any other feature that needs defending against the processes of marine erosion. 


	Salt crystallisation
	A weathering process whereby salt crystals in a crack grow and exert pressure on the rock.  The rock may take on a pitted or “honeycomb” appearance. 



	Sea wall
	A form of coastal defence that protects the coastline by deflecting wave energy. 

	Spit:
	A long narrow ridge of sand or shingle that extends from land into the open sea.  It develops as a result of longshore drift. 


	Stack
	Isolated outcrop of land that has been separated from the mainland by marine and subaerial processes.  It is often preceded by the collapse of an arch.  


	Suspension
	Refers to a form of transport whereby particles of clay and silt are carried by the sea.



	Swash
	The onshore movement of water as the wave breaks.  Swash is the opposite of backwash and deposits material on the beach.  



	Tide
	The regular rise and fall in the world’s ocean levels resulting from the gravitational pull exerted by the sun and the moon. 



	Traction
	A form of sediment transport whereby sediment is rolled along the sea bed.



	Wave-cut platform
	A gently sloping surface of rock that is exposed between the low and high water marks.  

	Weathering
	The disintegration or decomposition of rock in situ (in the place where it is located).


Add destructive wave: Waves that remove material from a beach. They are relatively high and their backwash is more powerful than their swash. 
Soft-engineering:: A form of coastal management that does not involve the construction of man-made structures such as groynes. 
Examples include beach stabilisation and beach replenishment.

The new CD-ROM Coasts for GCSE will be released at the Geography Association Conference in Manchester on 18th April 2006.
For further details contact info@inspyra.co.uk 
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