
Physical Landscapes in the UK 

 

What you need to know… 

 Coastal processes – types of waves, weathering, erosion, deposition, 

transportation 

 Coastal landforms 

 Coastal management 

Coastal Landscapes 

 

Waves 

Waves are formed by the wind blowing over the sea. Friction with the surface of the water 

causes ripples to form which develops into waves. The distance the wind blows over is 

called the fetch. The longer the fetch the more powerful the wave. 

Swash- is the forward movement of a wave up a beach. 

Backwash- is the backwards movement of the wave retreating into the sea. 

 

 

Types of waves 

Constructive waves 

 



These are low waves that surge up the beach. They have a powerful swash and a weak 

backwash. This means large amounts of sand and pebbles are deposited on the beach, as 

the backwash does not have enough energy to transport the sand and pebbles. 

 

Destructive waves 

 

Destructive waves form close to the coastline and they destroy the beach. They have a 

stronger backwash than swash, meaning they have enough energy to transport sand and 

pebbles away from the beach. 

 

Weathering and Mass Movement 

Weathering causes different types of rocks in the cliffs to collapse. It is caused by a decay in 

the rock in its original place (the rock doesn’t move). It is caused by weather factors such as 

rainfall or temperature. 

Types 

Chemical – Caused by chemical changes such as a reaction. If rainwater is slightly acidic it 

can cause reactions which slowly dissolves certain types of rocks and minerals in solution. 

For example, chalk or limestone. 

Mechanical (physical) – The disintegration (break-up) of rocks, no re-actions take place. 

Where this happens piles of rocks called scree can be found at the foothills of a cliff. 

Biological – due to the actions of flora and fauna, some plant roots make their way into the 

cracks in the rocks. Animals such as rabbits often burrow into weaker rocks such as sands. 

 

 

 



        Examples                                      Freeze-thaw (Mechanical) 

 

 

 

  

 

 

 

 

 

 

 

 

 

Types of mass movement 



 

  

 

 

 

 

 

 

Mass movement is the downward movement or sliding of material under the influence of 

gravity. In 1993 60m of cliff slipped onto the beach near Scarborough in North Yorkshire 

taking with it part of Holbeck Hall Hotel. The then had to be demolished. 

Coastal Erosion  

Erosion involves the removal of material (wearing away of rock) and the shaping of 

landforms. 

 Solution – This is where rocks/minerals are dissolved. E.G. Limestone 

 Corrasion- Fragments of rock are picked up and hurled by the sea at a cliff. The rocks 

act like tools, scraping and gouging to erode the rock. 

 Abrasion – this is the ‘sandpaper’ effect of pebbles grinding over a rocking platform, 

causing the rocks to become smoother. 

 Attrition- Pieces of rock carried by the sea knock against each other, break up and 

become smaller and more rounded. 

 Hydraulic Action- This is where the power if the waves smash against the cliff. 

Trapped air is forced into holes in the rocks, expanding them and causing them to 

crack then break apart. The explosive force is called cavitation. 

Coastal Transportation  

 



 

 

 

 

 

 

 

 

 

 

 

 

Long shore drift 

Long shore drift involves the movement of sediment on a beach, the direction it moves 

along the beach depends on the angle that the waves approach. This is linked to the 

prevailing wind direction. 

When the waves approach the beach at an angle the sediment (sand) is moved along in a 

zigzag pattern, called long shore drift. 

 

Coastal Deposition  

Deposition takes place in areas where the flow of water slows down. Waves lose energy in 

sheltered bays and where the water is protected by spits and bars. Here sediment (sand) 



can no longer be carried and is therefore deposited. This explains why beaches are found in 

bays, where the energy is reduced- this is called wave refraction. 

 

 

 

 

 

 

 

 

  

 

Coastal erosion landforms 

A landform is a feature of the landscape that has been formed or sculpted by processes of erosion, 

transportation or deposition. 

What factors influence coastal erosion? 

Some rocks are more resistant (tougher) that others. Rocks such as granite (hardrock), limestone and 

chalk (softer rocks but not really soft) form impress headlands and cliffs as they are more resistant to 

erosion. Softer rocks such as sand and clays are more easily eroded to form bays. 

Geological structure includes the way that layers of rock are folded or tilted. This can be an 

important factor to create the shape of the cliff. Faults are cracks in rocks. When the rocks have 

been created millions of years ago, enormous tectonic pressures can cause the rocks to ‘snap’ 

instead of fold (bend), with this movement happening at either side of the fault it forms weaknesses 

in the rock which can easily be carved out by the sea. 

Headlands and Bays 

Different types of rock at the coastline erode at different rates. Weaker bands of rock erode more 

easily to form bays. As the bays are sheltered deposition takes place and a sandy beach forms. 

The more resistant bands of rock (such as limestone and sandstone) are harder to erode. They stick 

out into the sea forming headlands. Erosion dominates in these high energy environments, which 

explains why there are no beaches. Most erosional landforms are found at headlands.  

 

 

 

 



 

 

 

 

 

 

 

Cliffs and wave-cut platforms 

When waves break against the cliff, erosion close to the high tide line will wear away the cliff to form 

a wave cut notch. Over a long period of times this will get deeper and deeper, undercutting the cliff. 

Eventually the overlying cliff can no longer support its own weight and collapses. 

Through a continual sequence of wave-cut notch formation and cliff collapse, the cliff will gradually 

retreat. In its place a gently sloping rocky platform called a wave cut platform is created. A wave-cut 

platform is typically quite smooth due to the process of abrasion. However, in some places rock 

pools form. 

 

Caves, arches and stacks 

Lines of weakness in a headland, such as faults are particularly vulnerable to erosion. The energy of 

the waves wears away the rock along a line of weakness to form a cave. Over time, erosion may lead 

to two back to back caves breaking through the headland to form an arch. Gradually the arch is 

enlarged by erosion at the base and by weathering processes (freeze thaw). Eventually the roof 

collapses to form a stack. 

Example of an arch: Bwa Gwyn, Anglesey. 

 



Question: Use one distinctive coastal landform to illustrate the erosive power of the sea (6marks) 

 

Coastal depositional landforms 

Beaches 

Beaches are deposits of sand and shingle (pebbles) at the coast. The waves entering the bays are 

constructive waves. They have a strong swash and a weak backwash and build up the beach. 

Not all beaches are made up of sand. Much of the south coast of England has pebble beaches. This is 

due to the high energy environments washing away the finer sand and leaving behind the larger 

pebbles, which come from the nearby cliffs or are deposited on the shore. 

Sand dunes 

Sand deposited on the beach gets blown inland by the on shores winds to form dunes. 

1. Embryo dunes for around deposited obstacles such as pieces of wood or rocks. 

2. These develop and become stabilised by vegetation to form fore dunes and tall yellow 

dunes. Marram grass is adapted to the windy exposed conditions and has long roots to find 

the water. These roots help bind the sand together and help form the dunes. 

3. In time, rotting vegetation adds organic matter to the sand making it more fertile. A much 

greater range of plants colonise these ‘back’ dunes. 

4. Wind can for depressions in the sand called dune slacks, in which ponds may form. 

 

 

 

 

Spits 

A spit is a long narrow finger of sand or shingle jutting out into the sea. 

Spits form on coasts where there is significant longshore drift, if the coastline changes orientation 

and bends sharply the sediment is deposited out at sea. As it builds up it starts to form an extension 



of the land. Theprocess continues with the spit gradually growing further out at sea. Strong winds or 

waves can cause the spit to become curved  to form a feature called a recurved end. 

In sheltered water behind the spit deposis of mud can build up. Extensive salt marshes can form as 

vegetation starts to grow in the emerging mudlands This is extremely important for wildlifes 

habitats. 

 

 

 

Bars 

Long shore drift may cause a spit to grow across a bay, trapping a fresh water lake or a lagoon. This 

feature is called a bar. 

 

 

Swanage Bay 

Swanage is a seaside town in Dorset on the south coast of England. It is located in a sandy 

bay and has a sandy beach.  

 

 



 

                                         Swanage Bay 

 

 

The indented coastline at Swanage is called a discordant coastline as there are different 

types of rock. On the south coast there is only one type of rock- limestone. This forms a 

straight section of coastline. This is known a as concordant coastline. 

To the north of Swanage is Poole Harbour, it is one of the UK’s largest natural harbours. 

Depostion has taken place in the large sheltered bay and around the north of the harbour 

there are two spits. 

At Studland bay there are lagoons, saltmarshes and sand dunes. 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Why do coastlines need to be managed?  

Coasts need to be managed to maintain a balance between the forces of nature and the 

demands of people. People working or living near the coast need to be protected from 

erosion and flooding. 



Options: 

 Hard engineering – use of artificial structures 

 Soft engineering – less intrusive, more environmentally friendly and work naturally 

 Managed retreat-  enables the controlled retreat of the coastline, often allowing the 

sea to flood over low-lying land 

Hard Engineering 

Type Description Cost Advantages Disadvantages 

Gryones Wooden or cement built out 
to sea from the coast. They 
trap sediment being moved 
by longshore drift and 
enlarge the beach. The wider 
beach acts as a buffer to 
reduce wave damage. 

Wooden- £150,000 
each (usually 
spaced every 200m) 

-Create a wider beach, which 
can be popular with tourists 
-Provide useful structures for 
people interested in fishing 
-Not too expensive 

-By interrupting 
longshore drift they 
starve beaches further 
along the coast, often 
leading to increased 
rates erosion 
elsewhere. The 
problem is therefore 
shifted rather than 
solved. 
-Groynes are unnatural 
and rock groynes in 
particular can be 
unattractive. 

Sea Wall Concrete or rock barrier 
against the sea, placed at the 
foot of the cliffs or at the top 
of a beach. Has curved face 
to reflect the waves back into 
the sea. 

£5000-10,000 per 
metre  

-Effective at stopping the sea. 
-Often has a walkway or 
promenade for people to walk 
along.  
 

-Can look obtrusive 
and unnatural 
-Very expensive and 
high maintenance 
costs. 

Rock 
Armour 

Piles of large boulders 
dumped at the foot of a cliff. 
The rocks force waves to 
break, absorbing their energy 
and protecting the cliffs. The 
rocks are usually barge to the 
coast. 

£200,000 per 100m -Relatively cheap and easy to 
maintain. 
-Can provide interest to the 
coast. 
-Often used for fishing. 

-Rocks usually from 
other parts of the 
coastline or even 
abroad  
-Can be expensive to 
transport 
-Do not fit well with 
the local geology 
- Can be very obtrusive 

Gabions Wire cages filled with rocks 
that can be built up to 
support a cliff or provide a 
buffer against the sea. 

£50,000 per 100m  -Cheap to produce and flexible 
in the final design 
-Can improve drainage of cliffs 
-Will eventually become 
vegetated and merge into the 
landscape. 

-For a while they look 
very unattractive  
-Cages only last 5-10 
years before they rust 

 

Nowadays hard engineering approaches are less commonly used because they: 

- Are expensive and involve high maintenance costs 

- Interfere with natural coastal processes and can cause destructive knock-on effects 

elsewhere. 

- Looks unnatural 

 

Soft engineering  



Soft engineering schemes tend to be cheaper than hard engineering schemes but require 

more maintenance. They also tend to be more sustainable. 

Type Description Cost Advantages Disadvantages 
Beach nourishment The addition of 

sand or shingle to 
an existing beach 
to make it higher 
or wider. 

Up to 500,000 per 
100m 

-Relatively cheap 
and easy to 
maintain. 
-Blends in with 
existing beach. 
-Increase tourist 
potential by 
creating a bigger 
beach 

-Needs constant 
maintenance 
unless structures 
are built retain the 
beach. 

Dune regeneration Sand dunes 
effective buffers to 
the sea are easily 
damaged and 
destroyed by 
trampling. Marram 
grass can be 
planted to stabilise 
dunes and help 
them to develop. 
Fences can be used 
to keep people off 
newly-planted 
areas. 

£200-2000 per 
100m  
 

-Maintains a 
natural coastal 
environment that 
is popular with 
people and 
wildlife. 
-Relatively cheap. 

-Time consuming 
to plant the 
marram grass and 
fence areas off. 
-People don’t 
always respond 
well to being 
prohibited from 
accessing planted 
areas. 
-Can be damaged 
by storms 

Dune Fencing Fences are 
constructed on a 
sandy beach along 
the seaward face 
of existing dunes 
to encourage new 
dune formation.  
These new dunes 
help to protect the 
existing dunes. 

£400-2000 per 
100m  

-Minimal impact 
on natural 
systems. 
-Can control public 
access to protect 
other ecosystems. 

-Can be unsightly 
especially if fences 
become broken. 
-Regular 
maintenance 
needed especially 
after storms.  

 

 

Managed retreat 

Managed retreat is a deliberate policy of allowing the sea to flood or erode an area of 

relatively low-value land. It is a form of soft engineering as it allows natural processes to 

take place and does not intervene in the way that hard engineering does. 

In the long term, allowing managed retreat is a more sustainable option than spending large 

sums of money trying to protect the coast with sea walls or groynes. As sea levels continue 

to rise, managed retreat seems likely to become an increasingly popular choice for 

managing the coastlines. 

 

 



 

Medmerry Managed Retreat, near Chichester, West Sussex 

The area near Chichester is flat and low-lying coast is mainly used for farming and caravan 

parks. For many years the land was protected by a low sea wall but this is now in need of 

repair. Building a new sea wall to protect the area against future sea-level rise was a very 

expensive option. 

Given the relatively low value of the land, it was decided to allow the sea to breach the 

current sea defences and flood some of the farmland that was previously protected.  

The Medmerry scheme cost £28million and the controlled breaching of the old sea defences 

took place in November 2013. In the future the scheme will: 

- Create a large natural saltmarsh to form a natural buffer to the sea 

- Help to protect the surrounding farmland and caravan parks from flooding 

- Establish a valuable wildlife habitat and encourage visitors to the area 

 

 

 

 

  

 

 

 

Schemes like this one tend to flood low value farm land, moorland or forests. People living 

or working in these areas have adapted by relocating further inland. Scientists conduct 

monitioring of the coastline to advise people about relocating and the potential risks of 

mass movement. However, this strategy can have long term effects of coastal trade and 

mass movement. 

 

 

 

 

 

 

 



 

 

 

Coastal Management at Lyme Regis 

Lyme Regis is a small coastal town on the south coast of England. It lies at the heart of the 

World Heritage Site known as the Jurassic Coast. The town is a popular tourist destination. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Most of Lyme Regis has been built on unstable cliffs. The coastline is the fastest eroding 

coastline in Europe due to the powerful waves from the south west. Many properties have 

been destroyed or damaged. The sea walls have been breached many times. 

How has the coastline been managed? 

The Lyme Regis Environmental Improvement Scheme was set up by West Dorset District 

Council in the early 1990’s. It’s aims were to provide long-term coastal protection and 

reduce the threat of landslips. Work was completed in 2015. 

To reduce the conflicts between different interest groups (property owners, fishermen and 

environmentalists) there were consultation meetings and the public were kept informed 

throughout the work. 

 

Phase 1 1990-1995 



 New sea wall and promenade constructed to the east of the mouth of the River Lim. 

 In the winter of 2003-2005 a £1.4million emergency project was completed to 

stabilise the cliffs. Hundreds of large nails were used to hold rocks together as well 

as improving drainage and re-profiling the slope of the beach. 

Phase 2 2005-2007 

Extensive improvements were made to the seafront coasting £22million; 

 New sea walls and promenades 

 Creating a wide sand and shingle beach to absorb the wave energy and increase the 

use of the shore; shingle dredged from the English Channel and sand imported from 

France. 

 Extension of rock armour at The Cobb (southern part of Lyme Regis) and the eastern 

end of the sea front to absorb wave energy and to help retain the new beach. 

Phase 3 – Not undertaken 

The plan was to help prevent landslips and coastal erosion to the west of The Cobb were 

shelved. It was decided the cost outweighed the benefits. 

Phase 4 2013-2015 

The final phase focused on the coast to the east of the town, costing £20million. 

 Constructing a new 390m sea wall in front of the existing one to provide extra 

protection. 

 Extensive nailing, piling and drainage to provide cliff stabilisation to protect 480 

homes. 

 

 

Advantages Disadvantages 

New beaches have increased visitor 
numbers and improved businesses  

Increased visitors have led to conflicts 
with local people, due to more traffic 
congestion 

The new defences have coped well during 
stormy winters 

Some people think the defences have 
spoilt the natural look 

The harbour is now better protected and 
is good for boat owners and fishermen, 

The defences interfere with coastal 
processes at other coastal locations 

 Stabilisation of the cliffs prevent 
landslides and stop the unearthing of 
fossils 

 

 

Key words 



Swash- is the forward movement of a wave up a beach. 

Backwash- is the backwards movement of the wave retreating into the sea. 

The distance the wind blows over is called the fetch 

Constructive Waves -These are low waves that surge up the beach. 

Destructive waves  -form close to the coastline and they destroy the beach. They have a 

stronger backwash than swash 

Weathering-  is caused by a decay in the rock in its original place (the rock doesn’t move). It 

is caused by weather factors such as rainfall or temperature. 

Mass movement - is the downward movement or sliding of material under the influence of 

gravity 

Erosion – this involves the removal of material (wearing away of rock) and the shaping of 

landforms. 

Long shore drift- involves the movement of sediment on a beach, the 

Spit- A spit is a long narrow finger of sand or shingle jutting out into the sea. 

Recurved end – where strong winds or waves can cause the spit to become curved 

Bar – This is formed when long shore drift may cause a spit to grow across a bay, trapping a fresh 

water lake or a lagoon. 

 

 

 

Questions 

 

1) Compare the characteristics of constructive and destructive waves.  (4marks) 

2) Question: Describe the effects of weathering and mass movement on a cliffed 

coastline. (6marks) 

3) What factors affect the processes happening along a coastline (6 marks) 

4) Using evidence from photographs (in the Swanage section) evaluate any potential 

conflict between the different uses of the Dorset coastline near Swanage and 

Studland bay. (6 marks) 

5) What are the advantages and disadvantages of hard engineering at the coast? 

(6marks) 

6) Identify the differences between hard and soft engineering coastal management 

strategies (4 marks).  

7) Explain why a system of managed retreat may not be a feasible option in some parts 

of the coast (6marks) 



8) To what extent can Lyme Regis management be seen as a coastal success? (6marks) 

 


