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È In this chapter you will:

È identify the difference between 
upland, lowland and glaciated 
landscapes

È look at the distribution of each 
of these areas across the UK

È consider reasons for the 
distribution shown

È explore the characteristics 
of these landscapes that 
may make them distinctive, 
including their geology, climate 
and human activity.
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CHAPTER The physical landscapes 

of the UK

The distribution of areas of upland, 
lowland and glaciated landscapes

Upland, lowland and glaciated landscapes
A mountain is often defi ned as being an area of land that rises considerably 
above the surrounding land, with 600 m (2000 feet) sometimes used as the 
height that separates mountains from hills. Upland areas can include dramatic 
peaks and ridges with weathered rock, or moorland with heather. Th ey include 
some of our most interesting landscapes.

Higher land experiences colder weather (temperature drops by 1 °C for every 
100 m of altitude) and more mist, cloud and snow, which can increase the rate 
of physical weathering because of the presence of water and greater changes 
in temperature either side of freezing point.

Lowland areas are closer to sea level and lie below around 200 m. Th e UK’s 
lowlands are found in central and southern England with the most extensive 
areas of lowland found in East Anglia.
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 Figure 1 The distribution of upland, lowland and glaciated areas in the UK

Naming mountains
Mountains over 3000 feet 
(914 m) high are called ‘Munros’ 
in the UK, after Hugh Munro 
who compiled a list. Most of the 
282 Munros are in Scotland. 
The name ‘Corbetts’ is given 
to those peaks between 2500 
and 3000 feet (762 and 914 m) 
high. Can you fi nd out what a 
‘Marilyn’ is?

Activities 

1. Study Figure 1:
a.  Describe the location of 

glaciated upland areas.
b.  Is the place where you 

live classed as lowland or 
upland?

c.  What evidence did you 
use to help you make 
your decision?
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Student-friendly 
learning 
objectives at 
the start of each 
chapter help 
students track 
their learning

Chapter 1 The physical landscapes of the U
K 

v

How the landscape of the UK was formed
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 Figure 2 Area covered by the last major ice advance over 
the UK

Activities 

2. Was the place where you live 
covered by ice during the last 
period of advance, according to 
Figure 2? 

3. Describe the evidence that ice 
shaped the land that you can still 
see in your local landscape.

In the UK, our most spectacular mountain ranges, 
such as the Cairngorms in Scotland and Snowdonia in 
North Wales (Figure 1), were sculpted by the action 
of ice. Ice Ages are periods of time when the surface 
temperatures in temperate latitudes were lower than 
average, which allowed ice sheets to grow in size in 
northern latitudes and to move to cover new areas further 
south, including the UK. Ice Ages have occurred numerous 
times over the last 2 million years. As temperatures 
warmed again, the ice melted and land was revealed.

For the last ten thousand years, the UK has been in a 
geological time called the Holocene. Th e area shown in 
Figure 2 is that covered by the most recent ice advance, 
around 10 000 years ago.

Ice has great strength, and has eroded and weathered 
landscapes to create dramatic mountain scenery. Glaciation 
may not be happening now, but many landscapes – such as 
the Lairig Ghru in the Cairngorms – bear the scars of the ice 
that previously scoured out deep valleys. Ice has also moved 
into lowland areas, scraping away the soil of the Yorkshire 
Dales, bulldozing clay and boulders into large ridges such as 
the Cromer Ridge on the Norfolk Coast, or leaving piles of 
rocks that diff er from the local geology. 

Large sections of the south coast which were not covered 
by ice were instead covered by a mixture of boulders and 
sediment called drift. While less spectacular, this has also 
sometimes infl uenced the present-day landscape.

 Figure 3 Glencoe in the Grampian Mountains

Mapping mountains
Use Ordnance Survey maps or 
digital mapping to ‘visit’ some of the 
places the ice covered, and identify 
the characteristic features shown 
in upland glaciated areas. Look out 
for the steepness of the land, the 
absence of soil or vegetation, piles 
of stone, and place names such as 
corrie, tarn or cwm, depending on 
which area you visit.
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Rock type Method of formation Examples in the UK

Igneous Produced when magma (molten rock) cools, either beneath 
the ground (intrusive) or above the surface (extrusive). These 
were formed when the UK had active volcanoes. There are 
now only extinct volcanoes in Scotland.

Granite (Dartmoor), gabbro (Cuillin Hills)

Sedimentary Made from the skeletons of marine organisms (coccoliths) 
and other sediments laid down at the bottom of the ocean.

Chalk (white cliffs of Dover), limestone (Cheddar Gorge, 
Yorkshire Dales) and gritstone (Peak District)

Metamorphic The action of heat and pressure on an existing igneous or 
sedimentary rock, which changes its structure.

Slate (North Wales), gneiss (Lewis, Outer Hebrides)

 Figure 6 Rock types

The distinctive characteristics of upland, 
lowland and glaciated landscapes

How geology affects landscapes
The geology of the rocks that lie beneath the ground influences the nature of 
the landscape seen on the surface. The rocks beneath your feet vary depending 
on where you live in the UK (Figure 5), because they were created at different 
times, in different environments and by different processes.

Rocks are placed into three groups according to their origin: igneous, 
sedimentary and metamorphic (Figure 6). The shape and height of the 
land is partly a result of the relative hardness of the underlying rock. Relatively 
harder rocks – such as igneous granite and gabbro – often make up the high 
mountains, whereas chalk and clays lie under many low-lying areas. 

In mountain areas, the rock may also be easier to see as it is exposed at the 
surface. This may be because moving ice removed the surface covering during 
an ice advance. The same ice then covered the geology in the south of England 
with layers of clay, producing a more subdued landscape there.
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 Figure 5 Geological map of the UK

 Fieldwork idea
You can often see what the 
local geology is by looking at 
nearby buildings, particularly 
churches or other buildings 
with older walls. These tend to 
have been built with local stone, 
unlike modern buildings which 
use bricks and concrete. Older 
buildings may also use local 
vegetation such as reeds for 
roofing, as in traditional thatched 
cottages. Survey the buildings 
in your local area, find the oldest 
buildings and look at their design 
and materials.

 Figure 4 The Fens, East Anglia
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Soils and the landscape

Soils are created from the weathering of rocks (with the addition of organic 
material and water). The rocks are the parent material and they influence the type 
of soil that develops on top of them and therefore the type of vegetation that 
grows in an area. This will also determine whether farming is likely to happen at all, 
and if it is, whether crops will be grown or animals will be kept. Areas of deep soil are 
often found in low-lying areas, and steep ground tends to have thin soil.

The most productive soils in the UK are found in the East Anglian Fens  
(See Figure 4), where the dark silty soil is the result of the land being reclaimed 
from beneath the sea and then drained. These are deep soils with no stones, 
and with a texture that drains well and warms up quickly.

Geology determines whether there is water draining over the surface, the 
density of streams and rivers, and the direction in which these flow over the 
ground. Water that stays on the surface speeds up the production of peat soils, 
which are found on upland moors and in heathland.

Deep soils can also form beneath woodland, because of the organic material 
that falls from the trees over time. This is less true in coniferous woodland 
and plantations.

If an area of the UK were left untouched by people, the ‘natural’ vegetation that 
would develop over the years would be deciduous woodland. Much of the UK 
was once covered with trees, but people cleared them for settlement, resources 
and fuel and to make way for farmland. The importance of wood is shown by the 
formation in 1919 of the Forestry Commission (see Figure 7) to guarantee future 
supplies after the depletion of many woodlands during the First World War. Large 
parts of the country have a landscape cloaked in woodland as a result.

Activity

1. Explain how the geology 
beneath an area influences 
the landscape that sits above 
it, with reference to a named 
location.

2. Research the age, hardness 
and permeability of ten rocks 
and make a ‘Top Trumps’ card 
game.

3. Research other national or 
regional organisations or 
charities that are concerned 
with the protection of 
landscapes. You could start 
by exploring the work of the 
RSPB, the largest wildlife 
conservation charity in the 
UK, or areas designated as 
Sites of Special Scientific 
Interest (SSSIs).

 Figure 7 The Forestry Commission logo

Granite and the landscape of Dartmoor

Some rocks are connected to particular 
landscapes, an example of which is the 
granite that lies beneath Dartmoor in 
Devon, in the south-west of England. This 
is impermeable and encourages water to 
stay on the surface, which produces areas of 
boggy land called mires.

The weathering of the rock by slightly 
acidic rainwater causes the slow chemical 
decomposition of some of the minerals 
within the granite when they are exposed 
to it. The result is that the most resistant 
areas of rock stand out on the tops of hills as 
distinctive rounded features: the famous tors 
(Figure 8). The stone is also used to  
build the dry-stone walls that fence in the 
sheep that graze the moor, along with the Dartmoor ponies. The moor is  
used by the military as a suitably challenging place to test their skills of navigation  
and survival. There is also an annual Ten Tors challenge, which is open to teams of  
young people.

 Figure 8 Tor on Dartmoor
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How climate affects landscapes
Climate is the long-term average of the temperature and rainfall experienced 
at a location. Climate has an obvious infl uence on the development of all 
landscapes because they are exposed to it, and may have been for millions of 
years. Rain, frost and wind are features of the climate of an area. � e UK has 
a maritime climate, meaning its climate is heavily infl uenced by the seas that 
surround it. Onshore winds bring moist air, and the UK’s location means it is 
infl uenced by diff erent air masses. Temperatures drop quickly with increased 
altitude, which results in increased cloud over higher ground to the west. � e 
prevailing (most common) wind direction also carries air up over mountains, 
and produces drier regions in the ‘rain shadow’ to the east. � e climate 
infl uences the rate at which geomorphic processes occur in these areas. Upland 
areas have much higher rainfall totals than lowland areas, and are also windier. 

One main factor in how climate aff ects the landscape is the number of times 
that a rock experiences a freeze-thaw cycle: a change in temperature either 
side of freezing, which happens on a daily (diurnal) basis (Figure 10). � is 
increases stress on rocks and speeds up weathering. Windy, exposed places may 
also weather faster than sheltered locations.

How human activity affects landscapes
� ere are very few areas of a densely populated country like the United 
Kingdom that haven’t been aff ected by human activity, even those which 
remain relatively sparsely populated. Centuries of farming and human 
settlement have changed the surface in many ways, including the type of 
vegetation that grows, the depth and health of the soil, the drainage pattern, 
the ability to travel through an area and the nature of the surface itself.

Many low-lying areas have been drained to improve the usability of farmland – 
creating the fertile soils of the Fens, for instance, a landscape that lies below sea 
level in places.

Plantations in many upland areas of the UK, or lowland areas such as the 
Brecklands in East Anglia, may be no more than a few decades old, but even 
ancient-looking woodlands were originally planted by people. Coastal marshes 
and windswept moorlands are also managed by people for various purposes. 
Many upland areas were settled in the past, when defence from attack was 
considered an important factor in settlement location.

It can be hard to escape the infl uence of people even in remote rural areas, 
whether it’s a stone wall, a distant electricity pylon, the rising column of 
clouds above a power station, or the remnants of an old settlement on a 
Scottish hillside.

8 9

 Figure 9 UK rainfall averages, 
1971–2000

What is the landscape 
like around your school? 
Think of how human activity 
affects the landscape around 
your school grounds: the fi elds 
are mowed, fl owers are planted, 
trees are pruned for safety 
reasons and fallen leaves picked 
up in the autumn. This is not a 
natural landscape. How has the 
natural landscape been changed 
by human activity?

Met Office

Rainfall Amount
Annual Average
1971-2000

Average value (mm)
>3000
2000 to 3000
1500 to 2000
1250 to 1500
1000 to 1250

800 to 1000
700 to 800
600 to 700
<600

Key

Rural or urban?

An important distinction needs to be made between 
built (urban) and natural (rural) landscapes. � e 
Offi  ce for National Statistics (ONS), which collects 
census data, classifi es areas according to the types 
of houses and their density. Suburban landscapes 
on the edge of a town can have elements of both 
rural and urban landscapes in them. Housing is one 
indicator that an area might be urban but there are 
others too. Some indicators of a built landscape 
are shown in Figure 11. Given the choice, diff erent 
people prefer to live in particular types of area, and 
this may result in population change or migration.

In January 2015 Boris Johnson, the Mayor of 
London, said that the city had reached its highest 
ever population of 8.6 million, after years of people 
leaving the city. Where there are people there is a 
need for housing, which results in the loss of open 
space, woodland and habitat for wildlife.

Will the future mean more built landscapes and 
fewer natural ones? Some argue the opposite and 
hope to ‘rewild’ landscapes by re-introducing animal 
species that had previously disappeared.

 Figure 10 The freeze-thaw cycle

Water seeps into cracks
and fractures in the rock.

When the water freezes, it
expands about 9% in volume,
which wedges apart the rock.

With repeated freeze/thaw
cycles, the rock breaks
into pieces.

Indicator Impact on landscape

Traffi  c infra-
structure

Roads – including dual carriageways and 
motorways – create noise and act as a barrier 
to the movement of people and wildlife.

Street lighting Light pollution can often be seen close to urban 
areas. Lighting improves safety and is thought to 
reduce crime, but hides the night sky.

Construction 
activity

Usually a sign that areas are becoming more of a 
built landscape, perhaps with cranes on the skyline 
and scaff olding being erected.

High-rise de-
velopment

Usually indicating higher land values, which are a 
function of better accessibility.

Services that 
require a high 
population to 
support

Signs indicating ‘land acquired for redevelopment’, 
housing developments, retail parks, and 
warehousing and distribution centres. � ese 
remove open fi elds, but trees are sometimes 
planted to screen the buildings.

Solar farms Many of these have appeared in the last decade. 
While less obvious than wind turbines, they result 
in the loss of wildlife and change the nature of 
surface drainage.

Golf courses Although they may look green and open, 
chemicals are used to keep the greens free of 
weeds, drainage is altered and there may be 
restrictions on access to the public.

Pedestrianisa-
tion

As traffi  c increases, there is pressure to remove traffi  c 
from areas with high numbers of pedestrians in order 
to reduce accidents and improve the area. � ere may 
also be changes to the high street design to increase 
planting and urban trees.

 Figure 11 Selected indicators that an area has a built 
landscape

Activities

2. Look at the signs of a built landscape shown 
in Figure 11. Can you suggest some other 
examples that you might be able to spot in your 
local area? Think of the range of human activities 
that might infl uence the landscape.

3. a.  Over the course of a weekend, take note of 
the landscapes that are featured in the TV 
programmes or fi lms you watch, or in the 
games you play. What landscapes can you 
identify? Are certain types of programmes set 
in particular landscapes ?

b. Some programmes are associated with 
particular types of landscapes, e.g. the urban 
landscape of London is shown in Eastenders. 
This may even lead to an increase in tourists 
visiting the locations connected with them; 
for instance Northern Ireland and Iceland have 
both benefi ted from their association with 
the fi lming of Games of Thrones. Which other 
landscapes or locations have an association 
with a particular TV programme or fi lm?

4. Look at the landscape words below.
 Categorise these terms into:

a. processes that shape the landscape
b. landforms (features found in the landscape)
c. landscape elements (the different ingredients 

that combine to make landscapes).

Soils Apple trees

Sky Wind

Weathering Sand dunes

Flowing water Coniferous trees

Clouds Wave action

Mountains Salt marshes

Farmland (arable) Downs

Frost Beaches

Farm smells Reservoirs

Weblinks
� Enter your school’s postcode into this site 

and see whether your area is classed as 
urban or rural:

 www.neighbourhood.statistics.gov.uk/
HTMLDocs/urbanrural.html. How far do you have 
to travel before the type of area changes?

� Do a place check on www.placecheck.info to 
identify what could be changed in your local area.

Activity

1. Explain the pattern of the 
distribution of rainfall shown in 
Figure 9.

Chapter 1 The physical landscapes of the U
K



To
pi

c 
1 

3 Chapter 3 Coastal landscapes 
Th

em
e 

1:
 L

an
ds

ca
pe

s 
of

 t
he

 U
K

È In this section you will:

È learn and understand the 
main geomorphic processes 
involved in forming coastal 
landscapes, including 
weathering, mass movement, 
erosion and deposition

È learn about the formation of 
coastal landforms, including 
headland, bay, cave, arch, 
stack, beach and spit

È explore how human activity, 
including management, 
works in combination with 
geomorphic processes to 
impact the landscape.
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CHAPTER Coastal landscapes 11

‘All too often, chasing far-away places, 
we forget just what beauty we have on 
our doorstep’
Michael Palin, former president of the Royal 
Geographical Society

 Figure 1 Newquay, Cornwall  Figure 2 Groynes and Surf, Tywyn, West Wales

Wherever you are in Great Britain, you are never 
more than 75 miles from the coast. The coastline 
is part of our history as a country, is central to our 
culture, and is part of our childhood as the setting 
for shared family experiences. In this chapter we 
will look closely to see what processes created 
(and continue to shape) this dramatic and varied 
landscape, which runs for over 10 000 kilometres 
around England alone.

Activity

1. Take a look at the images on these pages.
a. What landscape features can you already 

recognise?
b. What processes do you think are active in 

these areas?
c. What other sources of information would be 

useful to add to your knowledge about these 
places?

d. How will these areas change in the short 
or long term in terms of their physical 
geography?

e. How do people use these areas, and what 
impact does this have on them?

 Geographical skills

Interpreting photographs
•  Look at a photograph and consider the features 

that are shown. Which are human and which 
natural? How do they relate to each other?

•  Is the surface geology shown? Are there 
particular types of landscape features present?

•  Look for evidence of human activity, including 
population, economic activity or farming. Are 
there any patterns to the activities shown in the 
photograph?

•  Remember that one photo by itself can be 
misleading. When interpreting photographs in your 
exams, use them along with other resources and 
information, for example an OS map extract.
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Chemical weathering

Cliff s along the coast of Kent or the Holderness coast around Flamborough 
Head are composed of chalk and limestone, and are susceptible to chemical 
weathering.

l	 Water reacts chemically with certain minerals, which weakens them.
l	 Minerals are also weakened when they are exposed to the air in a process 

called oxidation.
l	 Rocks can expand at diff erent rates internally when heated by the sun, 

creating pressure that weakens the rock over time. Dark minerals will 
expand more than lighter ones when heated.

l	 Some minerals are aff ected by water in a process called hydrolysis, which 
involves acidic rainfall reacting with minerals to produce material that is 
soluble and easily washed away.

l	 Rocks such as chalk and limestone are aff ected by solution, as calcium 
carbonate is broken down to soluble calcium bicarbonate.

Biological weathering

Th e rocks and land on the coast are broken down by the actions of living 
organisms, including plants and animals. Tree roots act to loosen rocks and 
provide crevices into which water can penetrate. Molluscs use their feet to 
cling to the rocks, but can also weaken the rock surface.

How geomorphic processes shape 
coastal landscapes
Geomorphic processes are the processes that change the shape of the land, 
including: weathering, mass movement, erosion, transport and deposition. 
Th ese processes cause changes that can be large or small, and that can happen 
very quickly or over hundreds of years.

Geomorphic processes infl uence and shape the land found at the coast in 
diff erent ways, and across diff erent timescales. Th ese create coastal landforms 
that together make up the huge variety of coastal landscapes we can see along 
the coast of the UK. Th e daily rise and fall of the tides changes the shape of 
beaches by moving beach sediment around, but it is the longer-term action 
of waves, wind and storms that results in some of the more visible changes in 
coastal landforms, combined with weathering and other processes acting on 
the material that makes up the coast.

Much of the coastline is not wholly natural and is managed by people to 
reduce its susceptibility to these processes, to reduce the damage to property 
or the risk of loss of life. Th e sea is often seen as an ‘enemy’ to be combated, 
although some recent projects have allowed the sea to reclaim areas of land in 
a managed realignment of the coastline.

Weathering
Weathering is the impact of mechanical (physical), chemical and biological 
processes, which act to break down the surface of the Earth in situ (without 
being transported). If a river or glacier then removes the material from the area 
in some way, the process is called erosion.

Mechanical weathering

In places including South Devon and Pembrokeshire, cliff s along the coastlines 
are subject to mechanical weathering.

Mechanical weathering is due to sub-aerial processes, which are the physical 
actions of rain, frost and wind.

l	 Rain: water washes away loose material and also enters cracks in the rocks. If 
it soaks into softer rocks such as sandstone it adds weight to the base of the 
cliff , increasing the risk of collapse.

l	 Frost: water gets into cracks in rocks and freezes, expanding in volume and 
putting pressure on the rock.

l	 Wind: strong winds remove fi ne sediment, which may then be used to 
abrade the cliff s.

Th ese processes create weaknesses in the rock that are then exploited by 
chemical and biological processes, which speed up the weathering and 
disintegration of the rock.

Tip
Be careful not to confuse the 
terms ‘weathering’ and ‘erosion’. 
They are often placed at the start 
of exam questions. You should 
remember the names of the key 
processes involved and be able 
to defi ne them.

Ferriby chalk
– susceptible
to solution

Carstone – used
as local building
material

Red chalk

Hunstanton Cliffs are up to 18 m high, and
run for 1.3 km, NE from the town. The three
rocks form distinctive stripes. Erosion is
caused by waves at the toe of the cliff,
but also water saturation causes slumping.
Heavy rain in 2012 caused cliff falls, which
are still protecting the base of the cliff in
places. Erosion rates are slow, but are being
monitored as there is a lighthouse, historical
chapel and housing along the top.

 Figure 3 Hunstanton Cliffs, North West Norfolk

Geomorphic processes

Weathering – the breakdown 
of material  in situ by physical, 
chemical and biological processes.

Mass movement – when material 
moves down a slope due to the 
pull of gravity.

Erosion – the wearing away of 
materials by a moving force, such 
as a river, the sea or ice.

Transport – the movement of 
material along the coast by waves, 
or along a river bed by the river.

Deposition – the laying down 
of materials that have been 
transported.
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Erosion
Erosion is the wearing away of the coast by a moving force (Figure 5). The main 
energy causing erosive force at the coast is provided by waves.

l	 Waves arrive every few seconds and, along with the water, they also move 
sand or pebbles. When this sediment is thrown or rubbed against the base 
of the cliff as the wave breaks, the land is worn away by abrasion. This can 
sometimes result in a wave-cut notch at the base of the cliff where there is 
a greater rate of erosion than higher up the cliff.

l	 Water hitting a rock will compress air into any cracks within it. In the pause 
between waves, the air in the crack expands explosively outwards as the 
pressure is released by the receding water. This process, called hydraulic 
action, removes fine material and enlarges cracks, speeding up the process.

l	 Sea water is slightly acidic and can slowly dissolve certain rock types, such 
as limestone, by solution. Over time, large sediment removed by the earlier 
processes is broken down into small, more rounded sediment through 
attrition as particles hit each other. These smaller particles may then form 
the ammunition for the next wave to hit the cliff. As can be seen in Figure 3 
on page 13, material that has fallen from a cliff can protect the base of it for 
some time before it is eventually removed.

Mass movement
Mass movement refers to the sudden movement of material down a slope due 
to the pull of gravity.

Heavy rain soaking into permeable rocks can add weight to them, and the water 
can also lubricate the boundaries where materials meet, so that flow is more likely 
as the cliff ‘fails’. Rotational slumping occurs on soft cliffs, whereby the base of 
the cliff moves and other material slumps down the face, as the bottom moves 
outwards and across the beach (Figure 4). This can happen suddenly, and it has 
caused several fatalities in recent years. There may even be crops planted at the top 
of the cliff that end up on the beach before they can be harvested, and sometimes 
livestock has been carried down too! Cliffs made of softer materials, including those 
along the east coast of the UK, are particularly susceptible to slumping.

On other cliffs, rock slides occur, where the failure occurs along a particular 
geological boundary within the cliff, so that a section falls down due to gravity, and 
may dislodge other material on its way down. This can be caused by prolonged wet 
weather or alternatively by dry weather causing rocks such as clay to shrink. Cracks 
near the top of a cliff are a sign that it is an active area that may fail at any time.

14

 Figure 4 Slumped cliffs at Alum Bay, Isle of Wight

Activities 

1. Do an internet search for 
the term ‘cliff collapse’ and 
click the ‘News’ option to see 
where recent cliff collapses 
have occurred. Read through 
a few of the articles, and fill in 
an incident report containing 
the following information 
relating to one collapse:
• Where the incident 

happened.
• The type of rock involved.
• How much material was 

lost.
• Any damage or casualties, 

and what was done to 
reduce the impact.

2. Explain the processes that 
cause cliffs to retreat through 
erosion.

	Take it further
3. Identify some measures that 

could be taken to reduce 
the impact of erosion along 
the coastline. Research the 
relative advantages of each 
of these options. Which of 
these methods is likely to be 
the most cost-effective?
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Where hard rocks occur at the coast, they tend to produce cliffed coastlines. 
Softer rocks are more likely to result in lower coastlines, with sand dune or salt 
marsh. Where hard and softer rocks are found in close proximity, the result 
is often a more ‘interesting’ combination of headlands and bays, with the 
headlands being made of the more resistant rock (Figure 6).

 Figure 6 Budleigh Salterton, Devon

 Figure 5 Coastal erosion

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

Hydraulic
action as air
is forced
into cracks
in the rock
by waves

A wave-cut notch can be
formed at the base of the cliff

Solution as rocks are
slowly dissolved by
acidic sea water

 Geographical 
    skills
Use paper or digital maps to 
explore a stretch of coastline 
around 30 km in length. Use the 
maps to explore the different 
types of landform that can 
be found, and also the way 
that people use your chosen 
stretch of the coast. If you and 
your classmates are allocated 
consecutive stretches of 
coastline this could result in an 
interesting large-scale survey.
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Beachgoers warned after  
huge Sidmouth cliff fall
Police say a dramatic landslide should act as a stark message 
to those who walk on to the pebbles on the eastern seafront. 
One officer spoke of how one couple told him they had been just 
metres from a previous rock fall. ‘The couple in question were 
not local and had gone on to the beach, ignoring these notices 
and the danger of sitting under the cliffs. They stated that they 
were about 20 metres away from the falling debris. One or both 
of them could have died.’

PC Jim Tyrrell wants visitors and residents to be aware of the 
dangers between Sidmouth and Salcombe Regis, where the 
rocks are prone to falls after wet weather or long spells of hot, 
dry weather.

‘It really is becoming somewhat of an issue,’ he said.

Stunned onlooker Tony Lane caught the ‘spectacular’ drama 
on camera.

‘There was a huge rumble,’ he said. ‘It started with one or two 
stones falling, and then it all came down in two sections. There 
was a massive dust cloud.’

Dry weather causes shrinkage in the Mercia mudstone which 
forms part of the cliff. Wet weather also caused landslides during 
the previous winter, threatening clifftop properties.

Activities

1. Read Figure 9 above.
a. What reasons are given for the cliff collapse at 

Sidmouth?
b. What options do the police have for managing 

the risk in an area that is popular with 
holidaymakers?

	Take it further
2. What are the options for people whose clifftop 

houses are threatened by coastal erosion? How 
can cliffs be protected?

Some GIS software allows for comparisons 
of maps. Where’s the Path is a free tool that 
allows users to compare present-day and 
historical maps side by side: http://wtp2.
appspot.com/wheresthepath.htm

Figure 10 shows the small village of 
Kilnsea, which sits where Spurn Point 
meets the mainland at the mouth of the 
Humber estuary. There are features that 
can be identified on both maps, and the 
amount of erosion could be calculated by 
measuring how far the cliff has retreated, 
using the grids for measurement.

 Figure 10 Screenshot from Where’s the Path, showing historical and  
present-day maps: squares are 1 km2

 Figure 9 Article from Sidmouth Herald,  
5 August 2014

The formation of coastal 
landforms

Features of erosion: headlands, bays, 
caves, arches and stacks
A headland is a narrow piece of land that projects 
outwards from the coast and is surrounded by the sea 
on three sides. Wave energy is concentrated on these 
locations because the waves curve towards them as they 
enter shallow water. The rocks making up a headland are 
more resistant than the rest of that stretch of coastline, 
but weak points are exploited since the rock is not 
homogeneous. Cracks such as vertical joints or horizontal 
bedding planes in sedimentary rocks allow water to enter 
the rock.

These cracks are also widened as a result of hydraulic 
action and abrasion. As these processes take place where 
waves impact the base of the cliff, there may be the 
creation of a wave-cut notch, resulting in a slight overhang.

Over time, small caves are formed at weak points as cracks 
are enlarged. These often form along the tide line. Caves 
extend into the headland, and may join up with another 
cave being formed at the opposite side, or may follow a 
line of weakness and extend across from one side, to create 
a natural arch that started out as a tunnel.

These arches start small and form close to the tide line. 
Water surging into these openings widens them and salt 
spray speeds up the process of erosion, through hydraulic 
action and abrasion. Rock falling from the cave walls or 
ceiling may form a temporary barrier that encourages 
water to move up and over it, increasing the height further. 
In time, as arches grow, the weight of the ‘ceiling’ may 
become too much, and collapse. The outer part of the 
arch will then become separated from the headland and 
form a tower called a stack (Figure 8).

Stacks vary in height and stability. The Old Man of Hoy 
(Figure 7), a 137-metre sandstone stack in Orkney, has 
stood for over 200 years, but the so-called Twelve Apostles 
along the Great Ocean Road in Victoria, Australia are now 
down to just eight after the most recent collapse in 2008.

Stacks will be worn down to form a stump, which may 
eventually be covered over at high tide. The wearing down 
of the cliff to the level of the waves produces a wave-cut 
platform, which grows in size as the cliffs retreat ever 
further inland. Over time, the headland will erode back 
towards the rest of the coastline, where the process of 
headland formation will start again.

Faults

Cave

Fault

Arch Collapsed arch

Stack

Cave Stum p

 Figure 8 Formation of a headland Figure 7 The Old Man of Hoy
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 Figure 13 Characteristics of beaches 

Tourist resorts often 
have groynes to keep 
the beach in place

Can be found in 
bays or along 
straight stretches 
of coastland

Formed by 
constructive 
waves

Stretches far inland

Gently sloping land, very 
low angle to the sea

 Figure 3.12 Characteristics of beaches 

Availability of large 
volumes of sediment 
of different sizes

Shallow offshore gradient, which means that 
sediment is deposited in shallow areas and 
can build up faster so that it comes above 
the surface

Sheltered from strong winds, 
or with low wave energy

Rapid rate of 
movement of 
sediment along 
the coast

Opportunity for sediment to be 
vegetated, which helps it become 
established as a permanent feature

 Figure 14 Conditions that help the formation of spits

Material moved along
beach in zig-zag way

Coastline changes
direction

Prevailing winds
bring waves in
at an angle Material deposited

in shallow, calm
water, to form a spit

Spit curved with change
of wind direction

Spit

 Figure 15 The formation of a spit

Activities

1. Carry out a survey within 
your class of students’ 
favourite coastal landscapes, 
and ask them to bring in or 
gather photographs. Add the 
locations to a map of the UK 
and create a picture collage. 
Which places have been most 
visited? What types of coastal 
landscapes are featured?

2. Conduct the same survey using 
staff at school, or parents. Are 
there differences between the 
results of the surveys?

3. Outline the processes that 
act on a stretch of beach.

4. Identify a spit on an OS map,  
and annotate it with the likely  
processes that led to its creation,  
including the winds that were 
involved and the source of 
sediment that helped build it.

Features of deposition: beaches and spits
Two other processes that shape the coastline are 
transport and deposition.

Transportation

Sediment is transported along the coast in several ways. 
The processes are the result of wave action, and may occur 
at different rates depending on location.

Traction refers to the movement of larger sediment. Circular 
wave action rolls pebbles along the sea bed, or shift the 
sediment on a beach during a storm. Smaller pieces of shingle 
or large grains of sand may be picked up temporarily in a 
process called saltation before being dropped back to the 
sea bed. Suspension occurs when finer clays and smaller 
particles may be suspended in the water, giving it a brownish 
colour when seen from the air, especially after storms or along 
easily eroded stretches of coastline. A milky colour close to 
chalk or limestone cliffs may also be a sign that solution has 
been happening: when minerals dissolve into the seawater. 
Similar processes occur in a river.

Longshore drift

Beach sediment is moved (transported) up and down the 
beach profile by waves in different ways:

l	 the swash – the forward movement of water up the 
beach as the wave breaks

l	 the backwash – the movement of water down the 
beach due to gravity after a wave breaks.

The direction of the waves hitting the coastline is 
dependent on the wind. If the wind is blowing at an angle 
to the coastline, the wave swash will be at a similar angle, 
transporting loose sediment along the beach with it. As 
the backswash is being pulled by gravity, it always returns 
to the sea at 90° to the coast, which is the shortest route 
down the beach. This means that the sediment will be 
moved along the beach in a zig-zag manner (see Figure 12). 

Although the wind may change direction from day to day 
on any stretch of coastline, there will be a prevailing wind 
direction. This will result in a net movement of sediment 
in one particular direction along the beach. This process 
of sediment being moved along the coastline is called 
longshore (littoral) drift. 

Groynes are sometimes built to slow down this movement of 
sediment across the beach (Figure 11). This might be because 
too much sediment would be moved from vulnerable 
sections of coastline. They could also be built to ensure that a 
sandy beach remains for tourist or sea defence purposes. 

Deposition

When waves move material along the coast, and more 
sediment stays on the beach than is taken away by the 
backwash, this is deposition. This creates landforms such as 
beaches and spits (Figure 13 and 14).

Beaches are often found along the UK coastline. They are 
areas of land that lie between the storm tide level and the low 
tide level. They can be made up of sand, pebbles or a mixture 
of both. Some beaches are made up of mud and silt. 

Spits are created when the coastline ends and longshore 
drift continues, so sediment is deposited off the coast. If 
the conditions are right, this sediment will build up to form 
new land, which will extend out along the existing coastline 
(Figure 15). The end of the feature will be curved by wave 
action and the impact of winds. Spurn Point is a spit at the 
mouth of the Humber. 

Swash,
pushed up the beach at the
same angle as the wind

Wind and
wave

direction

Backwash moves straight down the
beach due to the pull of gravity.

Direction of longshore drift

B e a c h

Pebble

 Figure 12 Longshore drift in action

 Figure 11 Groynes on a beach in the UK
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What makes the Norfolk coast distinctive?
Norfolk is a county in the east of England, bordering Suff olk, 
Lincolnshire and Cambridgeshire (Figure 16). It creates the 
southern border of the Wash (an inlet of the North Sea), into 
which several rivers fl ow, including the Great Ouse. � e North 
Norfolk coast runs for almost 70 km between the towns of 
Wells-next-the-Sea and Cromer.

It is a low-lying coastline, with a range of habitats including 
salt marsh, cliff ed headlands and expanses of sand dunes. 
� e gradient of the seabed close to the coast is shallow, so 
the tide goes out a long way. As beach sand dries out, it 

is blown onshore by winds to create the sand dunes. � e 
underlying rock is chalk. A large number of fl ints are found 
within the chalk, and are used locally as a building material. 
At Hunstanton the chalk appears in the famous striped cliff s, 
seen on p.13.

� e chalk is hidden by a layer of material called drift, which 
was laid down by an advancing ice sheet at the end of the 
most recent Ice Age. � e ice sheet travelled from the north, 
and also created a ridge near Cromer, which provides the 
highest land in the whole county, at just over 100 m. � is 
produces a range of farming land and habitats, including 
heathland and woodland.

Case study

The North Norfolk coast
In this case study you will explore the Norfolk coast and:

● the landforms created by geomorphic processes
● the processes operating at diff erent (time) scales
● how human activity has aff ected these processes, and the 

landscape that has resulted from this activity.

KING’S LYNN

AND

WEST NORFOLK BRECKLAND

NORTH NORFOLK

SOUTH NORFOLK

GREAT

YARMOUTH

BROADLAND

NORWICH

The Wash

North Sea

 Figure 16 Map of Norfolk

20

Wells-next-the-Sea
Blakeney

Walsingham

Fakenham
Little Snoring

Weybourne

Holt

Briston/Melton
Constable

Corpusty/Saxthorpe

Sheringham

Roughton

Aldborough

Cromer
Overstrand

Southrepps

North Walsham

Mundesley

Bacton

Happisburgh

Chalk underlies the entire district, but only approaches the surface in the west.

The North Norfolk Ridge, a glacial terminal moraine, forms by far the most
dominant physical feature, with impressive cliffs on the coast.

The area of outwash, again glacial in origin, varies enormously in type of deposit,
from sand and gravels in the Holt area to areas of clays south of the ridge.

The south-east of the district was the last to be formed, the silted-up areas of
shallow sea forming the peat fens of the Broads area.

Broads Executive Area not included in the North Norfolk Local
Development Framework.

Not to scale

Key

Catfield

Ludham

Stalham

Hoveton

N

Horning

 Figure 17 Map of the landscape character of North Norfolk
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Geographers often talk about the landscape character of 
an area, and this can be identified using a classification 
created by Natural England. The North Norfolk coast has 
a particular character, produced by a combination of the 
geology, the land use and the impact of coastal processes. 
The subdued relief and flinty soils are part of that character. 
The relief also allows appreciation of what many people say 
are the ‘big skies’ in this part of the world. Dark sky tourism 
is a growing activity in this area, because of its low levels of 
light pollution away from any large cities. The coastal area is 
also designated as an Area of Outstanding Natural Beauty 
(AONB).

The coast road used by residents and tourists follows the 
slightly higher land and lies inland from the coastal marshes. 
Some of these marshes near Holkham were drained by 
Dutch engineers who had previously worked locally to drain 
the Fens. Local landowners paid for the work, in order that 
the peat soils could be used for summer cultivation and to 
prevent serious winter flooding.

The wide sandy beach at Holkham is regularly named as 
one of the world’s best beaches, is known for its extensive 
and well-developed sand dunes, and has featured in a 
number of feature films.

 Figure 18 Blakeney Point spit

How do people use the Norfolk coast?
The villages along this stretch of coast sit on the slightly 
higher land to reduce their chance of coastal flooding, 
although Wells-next-the-Sea and Blakeney were among 
those places flooded during a storm surge in January 2013, 
which also left people’s homes lying on the beach further 
round at Hemsby.

At Blakeney Point and Scolt Head Island, spits have been 
produced by the transportation of sediment along the 
shoreline (Figure 18). The boat trip out to see the seals 
from the harbour at Morston is a popular activity for 
tourists, which adds to the value of tourism to the local 
economy and provides local employment. This is a coast 
where deposition is more important than erosion: waves 
here tend to be constructive rather than destructive. 
Hidden hollows and the rapid pace at which the tide 
comes in cause problems for those unfamiliar with the 
area, and local lifeboat crews have regular callouts during 
the summer months.

At Stiffkey, salt marsh has developed to create natural sea 
defences, where fine material has been trapped by specialist 
plants that can tolerate high levels of salt. Salt marshes are 
very low-lying but build up as the sea level rises, so form a 
good natural defence. They are rare places, with plants that 
are protected by the National Trust as a rare habitat.

The coastline has been subject to erosion in the past, meaning 
entire villages such as Shipden, Keswick and Wimpwell 
disappeared in the last century and now lie beneath the waves. 
The section near Happisburgh has become quite well known 
as a result of news coverage of cliff retreat, which has cost 
people their homes, despite battles by residents for appropriate 
compensation for their losses. The final house in Beach Road 
in the village was lost following the storm surge in January 
2013. This event was another reminder that this is a coast that 
continues to be shaped and defined by the sea.

Shingle ridges were breached at Cley-next-the-Sea, and large dunes 
were stripped of sand at Wells-next-the-Sea. The sea walls and 
rip-rap barriers at Sheringham, or the gabion boxes at Brancaster, 
are reminders that no coastal settlement is safe from potential 
damage, despite the generally benign nature of the waves.

 Fieldwork idea
Norfolk makes an excellent location for fieldwork as 
it provides a variety of coastal habitats, including salt 
marsh and sand dunes, as well as opportunities for 
exploring the impact of tourism on coastal villages 
and towns. The cliffs are often unstable but yield 
fossils at places like Hunstanton, and there are also 
chances to explore the impact of second homes 
(particularly those owned by Londoners, for example 
in Thornham and Burnham Market), an ageing 
demographic due to retirement communities, and 
the rebranding of coastal resorts that originally 
developed during the Victorian era. The Norfolk 
Broads are a National Park, offering scope for 
tourism management and ecosystem case studies. 
For more information on this stretch of coastline, 
visit: www.norfolkcoastaonb.org.uk/content/maps/
mapvms.html
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Coastal management
For management purposes, the coastline of the UK is split up into sections 
called ‘littoral cells’. Each of these cells includes a stretch of coastline that lies 
between natural boundary points. Often these represent a point where the 
direction of movement of sediment along the coast changes. Within each of 
these cells, decisions have been made by the Environment Agency and other 
landowners regarding the way that they will be managed. Coastal defence 
works are very costly so they need to be prioritised to areas where they are 
most needed.

There are four main options for any stretch of defended coastline. Decisions have 
been made for the period up to 2030 for each section of the UK’s coastline.

1. No active intervention: do nothing.
2. Hold the existing defence line: maintenance of the existing sea defences.
3. Managed realignment: this includes the creation of new areas of salt 

marsh by deliberately breaching sea defences. This approach has been used 
at locations such as Wallasea Island on the Essex coast.

4. Advance the line: build new defences. This became necessary after the 
2013 storm surge at locations such as Clacton, which has suffered from 
threatened cliff collapse.

The North Norfolk District Council has provided Shoreline Management 
Plans (SMP), which are non-statutory plans for coastal defence management 
planning. These look at the risks associated with the erosion processes that 
have shaped the coast.

Figure 19 shows the key values linked with the section from Brancaster to 
Brancaster Staithe and highlights the complex interactions that are needed 
between different groups with different interests, for example groups in 
the tourist industry and groups working to preserve habitats for wildlife. 
Shoreline management in this area currently consists of holding the existing 
defence lines.

Activities

1. Visit the Environment Agency’s 
flood-mapping page to explore 
flood issues along this (or any 
other) stretch of coastline, 
and also to access a Coastal 
Erosion map for your chosen 
location: http://watermaps.
environment-agency.gov.uk

2. What is the nearest coastal cell 
to your school or home location? 
How much do you know about 
it, in terms of the way that 
sediment moves through it, the 
level of coastal protection or the 
types of human activity that take 
place along it?

	Take it further
3. People who use an area 

of landscape in a specific 
way are often referred to 
as stakeholders. Some 
of these are landowners, 
others manage the land for 
a particular purpose. Identify 
the range of stakeholders 
that would be interested in 
the Norfolk coast, and that 
have an interest in its future. 
Some organisations to get 
your list started would include 
the Environment Agency, HM 
Coastguard and the RSPB.

4. Carry out a similar activity for 
another stretch of coastline 
with which you are familiar.
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 Figure 19 Cross section of Brancaster to Brancaster Staithe
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Coastal management
For management purposes, the coastline of the UK is split up into sections 
called ‘littoral cells’. Each of these cells includes a stretch of coastline that lies 
between natural boundary points. Often these represent a point where the 
direction of movement of sediment along the coast changes. Within each of 
these cells, decisions have been made by the Environment Agency and other 
landowners regarding the way that they will be managed. Coastal defence 
works are very costly so they need to be prioritised to areas where they are 
most needed.

There are four main options for any stretch of defended coastline. Decisions have 
been made for the period up to 2030 for each section of the UK’s coastline.

1. No active intervention: do nothing.
2. Hold the existing defence line: maintenance of the existing sea defences.
3. Managed realignment: this includes the creation of new areas of salt 

marsh by deliberately breaching sea defences. This approach has been used 
at locations such as Wallasea Island on the Essex coast.

4. Advance the line: build new defences. This became necessary after the 
2013 storm surge at locations such as Clacton, which has suffered from 
threatened cliff collapse.

The North Norfolk District Council has provided Shoreline Management 
Plans (SMP), which are non-statutory plans for coastal defence management 
planning. These look at the risks associated with the erosion processes that 
have shaped the coast.

Figure 19 shows the key values linked with the section from Brancaster to 
Brancaster Staithe and highlights the complex interactions that are needed 
between different groups with different interests, for example groups in 
the tourist industry and groups working to preserve habitats for wildlife. 
Shoreline management in this area currently consists of holding the existing 
defence lines.

Activities

1. Visit the Environment Agency’s 
flood-mapping page to explore 
flood issues along this (or any 
other) stretch of coastline, 
and also to access a Coastal 
Erosion map for your chosen 
location: http://watermaps.
environment-agency.gov.uk

2. What is the nearest coastal cell 
to your school or home location? 
How much do you know about 
it, in terms of the way that 
sediment moves through it, the 
level of coastal protection or the 
types of human activity that take 
place along it?

	Take it further
3. People who use an area 

of landscape in a specific 
way are often referred to 
as stakeholders. Some 
of these are landowners, 
others manage the land for 
a particular purpose. Identify 
the range of stakeholders 
that would be interested in 
the Norfolk coast, and that 
have an interest in its future. 
Some organisations to get 
your list started would include 
the Environment Agency, HM 
Coastguard and the RSPB.

4. Carry out a similar activity for 
another stretch of coastline 
with which you are familiar.

 Figure 19 Cross-section of Brancaster to Brancaster Staithe
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Chapter 3 Coastal landscapes 

Practice questions
1) Explain how the geology that occurs at a named coastal area influences the 

landscape that develops there. [4]
2) Study Figure 1 and Figure 2 on pages 4 and 5.

a) Identify two features of the distribution of upland areas shown on Figure 1. [2]
b) Which of these areas was not covered by the most recent ice advance over  

the UK? [1]
A) Snowdonia
B) London
C) North West Scotland

3) Provide two pieces of evidence to suggest that the Norfolk coast is one that 
experiences mostly deposition rather than erosion. [2]

4) With the aid of a labelled diagram, explain the cause of one type of physical 
weathering. [4]

5) Read the description of the cliff collapse on page 17. Explain the processes 
which could act on a cliff to cause it to collapse, and suggest two engineering 
approaches which could be used to reduce the risk of this happening again 
in Sidmouth. [6]
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