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Introduction



This fifth edition of the popular Tomorrow’s Geography series covers the subject content for the Edexcel GCSE Geography Specification A course which is first examined in 2018. The book covers the whole of the course, component by component, option by option as it is laid out in the specification.


Features of the textbook


The book contains all of the content for the specification but also has other helpful features. These include:
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LEARNING OBJECTIVE


To study how Bristol is being changed by movements of people, employment and services.


Learning outcomes





•  To be able to describe the sequence of urbanisation, suburbanisation, counterurbanisation and re-urbanisation processes and their distinctive characteristics for Bristol.
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Learning objectives and learning outcomes so that you know what you are expected to learn from each sub-topic in the book.
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Activities





1 Which wards of Bristol have:







    a) the most children


    b) the least children?








2 Which age range in Bristol has the most people?







    a) 0–15


    b) 16–24


    c) 25–49


    d) 50–64








3 Calculate the percentage increase in recycling in Bristol between 2004 and 2012.





Extension


Assess the strategies which are used by Bristol Council to improve the quality of life for people who live in the city.
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Activities which include calculations to help you prepare for the exam questions which require mathematical skills.


Extension activities to stretch the independent learners and provide extra information such as website addresses.
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Key terms


Public buildings – buildings owned by the council that serve the residents of the city, such as a library.
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Key terms to remind you of the important words you will learn in this chapter.
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Review


By the end of this section you should be able to:




  [image: ] understand how upland and lowland landscapes result from the interaction of physical processes
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Review sections so that you can check the information that you have learned in this part of the book.
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Fieldwork ideas


Suggested hypothesis: the beach morphology on Swanage beach shows evidence of longshore drift occurring from south to north.


Primary fieldwork:





•  measure the height of the sand on each side of the groynes
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Fieldwork ideas on different aspects of the specification.
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Practise your skills


Study Figure 1.7 on page 5. On a blank map of the UK:





1 Locate areas of each of the main rock types.



2 Name an area for each of the main rock types.
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Practise your skills questions to give you plenty of experience of the geography skills that are now part of the GCSE course. Some of these sections will be questions based on the OS maps provided in the textbook to ensure you do not forget essential OS map skills.
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Examination-style questions





1 Study Figure 1.7b on page 5. Identify the location of one area of schist landscape.


(1 mark)



2 State one example of igneous rock.


(1 mark)



3 State one characteristic of igneous rocks.


(1 mark)





Total: 3 marks
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Examination-style questions which reflect the style of questions which will be found in the examinations to give you plenty of practice.



Course detail and book coverage



The table shows you how the book covers the GCSE course. The colours represent the colour coding of the chapters in the textbook.
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Part 1 The Physical Environment
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In the following chapters, you will study the content you need for Component 1: The Physical Environment.


This component is divided into three topics:



Topic 1 The Changing Landscapes of the UK



In this topic you will study Chapter 1: The Changing Landscapes of the UK and two of the following chapters:


Chapter 2: Coastal Landscapes and Processes


Chapter 3: River Landscapes and Processes


Chapter 4: Glaciated Upland Landscapes and Processes



Topic 2 Weather Hazards and Climate Change



In this topic you will study Chapter 5, an overview of the global circulation of the atmosphere and climate change over time, and look at tropical cyclones and drought.



Topic 3 Ecosystems, Biodiversity and Management



In this topic you will study Chapter 6, an overview of the distribution and characteristics of global and UK ecosystems and look in detail at tropical rainforests and deciduous woodlands.
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1 The Changing Landscapes of the UK
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LEARNING OBJECTIVE


To study the geological variations within the UK.


Learning outcomes





•  To know the characteristics and distribution of the UK’s main rock types: sedimentary, igneous and metamorphic.



•  To understand the role of geology and past tectonic processes in the development of upland and lowland landscapes.
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There are geological variations within the UK


How did the UK’s main rock types form and what are their characteristics?


The UK, although a small country, has a wide variety of landscapes. The geology of the UK has played a role in this variety. The main rock types found in the UK that will be discussed in this chapter are sedimentary (chalk and sandstone), igneous (basalt and granite) and metamorphic (schists and slates). These rocks display a number of distinctive characteristics.
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KEY TERMS


Geology – the science that deals with the physical structure of the Earth, its history and how it changes.


Texture – the feel and appearance of a material.


Composition – what a material is made up of.


Fossils – the remnants of prehistoric organisms, such as a fish skeleton or a leaf imprint, which have become embedded in a rock.


[image: ]





Formation of sedimentary rocks


Sedimentary rocks are formed in layers. Many are formed from weathered or eroded rock debris that has been transported and deposited; the deposited rock grains build up in layers called sediments. The weight of the sediments cause the layers at the bottom to become compacted, forming sedimentary rocks such as sandstone. Other sedimentary rocks are formed in the same way; for example, dead sea creatures get compacted on the sea bed into chalk. This process can take millions of years.
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Characteristics of sedimentary rocks


Sedimentary rocks:





•  are classified by texture and composition




•  usually have layers



•  often contain fossils




•  are composed of rounded grains pushed together



•  have a great variety in colour



•  are made of particles that may be the same size or vary.
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Figure 1.1 Sandstone at Baggy Point, Devon.








[image: ]

Figure 1.2 Chalk cliffs in Kent.





Formation of igneous rocks


Igneous rocks are formed from molten rock called magma that is found inside the Earth. When magma cools it forms igneous rocks. If magma cools underground, it cools slowly, forming rocks that contain large crystals such as granite. If magma erupts from a volcano, it cools quickly, forming rocks that contain small crystals, as basalt.
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KEY TERMS


Crystals – a solid material that is arranged in a regular form with definite lines of symmetry.


Resistant – strong rocks that can withstand weathering and erosion.
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Characteristics of igneous rocks


Igneous rocks:





•  are formed from molten rock (magma)



•  are made from randomly arranged crystals



•  are very resistant rocks



•  do not contain fossils



•  may be intrusive, forming inside the Earth, such as granite



•  may be extrusive, forming on the Earth’s surface, such as basalt.
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Figure 1.3 Granite scenery at Haytor on Dartmoor.
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Figure 1.4 Drumadoon basalt columns on the Isle of Arran, Scotland.






Formation of metamorphic rocks



These rocks form when igneous or sedimentary rocks are put under great pressure or are close to a source of heat. The rocks are not melted but are heated. Under these two conditions the minerals within the rock change chemically to form a new type of metamorphic rock.
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Characteristics of metamorphic rocks


Metamorphic rocks:





•  are formed from other rocks, either sedimentary or igneous



•  are formed under great heat or pressure



•  have crystals that can be arranged in layers, for example slate, which is formed from shale



•  can contain fossils, although the fossils are usually squeezed out of shape, for example marble.
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Figure 1.5 Mica schists in south Devon.
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Figure 1.6 Slate extraction in Snowdonia.
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Practise your skills


Study Figure 1.7 on page 5. On a blank map of the UK:





1 Locate areas of each of the main rock types.



2 Name an area for each of the main rock types.
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The role of geology and past tectonic processes in the development of upland and lowland landscapes


The different types of rocks have varying resistance to physical processes. Igneous and metamorphic rocks tend to be more resistant and therefore form upland, or highland, areas. The igneous and metamorphic rocks in the UK were formed when it had tectonic activity. Volcanic cones can still be seen in the UK landscape, for example Abbey Craig near Stirling is built on a volcanic plug (see page 50). The island of Ailsa Craig is also a volcanic plug.


The lowland landscapes are formed from sedimentary rocks. These landscapes are not necessarily flat – they can contain rolling hills, such as the North Downs – but they are much lower landscapes as the rock types are less resistant to physical processes.
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Figure 1.7a UK upland areas.
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Figure 1.7b Simplified distribution of rock types in the UK.
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ACTIVITIES





1 Identify the location of one area of granite landscape in the UK.



2 Is basalt found in the southeast of England?



3 Name two areas of chalk hills in the UK.



4 Name a volcanic cone that can still be seen in the UK.





Extension


Visit the Geological Society’s website (www.geolsoc.org.uk) to learn about the distribution of the UK’s main rock types.


[image: ]







[image: ]


Review


By the end of this section you should be able to:




  [image: ] describe the characteristics of the UK’s main rock types


  [image: ] locate the main rock types on a map of the UK


  [image: ] understand the role of geology and past tectonic processes in the development of upland and lowland landscapes.
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A number of physical and human processes work together to create distinct UK landscapes
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LEARNING OBJECTIVE


To study the physical and human processes that have created the distinctive landscapes of the UK.


Learning outcomes





•  To understand how distinctive upland and lowland landscapes result from the interaction of physical processes (glacial erosion and deposition, weathering and climatological processes, post-glacial river and slope processes).



•  To recognise how distinctive landscapes result from human activity (agriculture, forestry, settlement) over time.
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The upland landscapes of the UK could not be described as mountainous but they are very different from the lowland areas. The upland areas were formed by resistant rocks millions of years ago and their landscape has been defined by the physical processes at work during the last ice age. The UK has been covered by ice during ice ages on a number of occasions. The extent of the coverage during the last ice age, about 20,000 years ago, is shown on Figure 1.8 on page 7.


Since the last ice age, weathering, climate and other physical agents have had an impact on the landscape. The landscape has been shaped by the work of rivers (see page 26) and slope processes, such as mass movement (see page 27). The climate of the UK has also had an impact on the landscape. For example, heavy rainfall will cause rivers to have greater erosive power. Mechanical, biological and chemical weathering (see page 8) also have a continual impact on the landscape.


The lowland areas of the UK were shaped by glacial outwash. As the glaciers melted the water formed distinctive lowland landscapes. These landscapes have continually been shaped by rivers, weathering and slope processes, outlined in Chapters 2, 3 and 4.


These landscapes have also changed over time due to human activity. The building of settlements is perhaps the most distinctive change: houses, industries and roads connecting settlements have changed the landscape forever, with natural landscapes becoming human ones.


The agricultural landscape also continues to change. Originally the land was farmed with hedges and walls as field boundaries; as farming practices have changed over time, however, the hedges in some parts of the country have been removed and extensive areas of land have been created to allow for the large machinery that is now used. The landscape of the countryside, particularly in lowland areas, is continually evolving.


The landscape of the UK has also been influenced by forestry. Originally much of the UK was covered by deciduous woodland. Over hundreds of years the woodland has been felled, which has changed the landscape in a number of ways. Land that was once covered in trees is now open moorland, settlement and farmland. There has also been a change in the type of woodland in the UK, because much of the woodland which has been grown to replace the felled woodland is coniferous, not deciduous. In Scotland, the amount of woodland had decreased to four per cent of the landscape by 1900. The total is now back up to almost twenty per cent.
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Figure 1.8 The extent of the ice sheet during the most recent glaciation – Devensian.
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ACTIVITIES





1 Identify three agents of erosion that change the landscape.



2 Describe how rivers can change the landscape.



3 State three human activities that change the landscape.



4 Describe how farming has changed the landscape of the UK over the past 200 years.





Extension


Use the internet to research information about the last ice age. Try to answer the following questions.





1 What is meant by an ice age?



2 When was the last ice age?



3 Which areas of the UK were covered with ice?



4 What was the impact of the ice on the UK landscape of today?
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Review


By the end of this section you should be able to:




  [image: ] understand how upland and lowland landscapes result from the interaction of physical processes


  [image: ] recognise that distinctive landscapes can result over time from human activity.
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Examination-style questions





1 Study Figure 1.7b on page 5. Identify the location of one area of schist landscape.


(1 mark)



2 State one example of igneous rock.


(1 mark)



3 State one characteristic of igneous rocks.


(1 mark)



4 Forestry is a human activity that affects the landscape. Name one other human activity that affects the landscape.


(1 mark)



5 Explain how that activity affects the landscape.


(2 marks)





Total: 6 marks
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2 Coastal Landscapes and Processes
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LEARNING OBJECTIVE


To study the physical processes that interact to shape the coast.


Learning outcomes





•  To understand the impact of weathering, mass movement and erosion on the coast.



•  To understand the ways that the sea transports and deposits material along the coast.



•  To be able to explain the process of longshore drift.



•  To recognise the influence of geological structure, joints and faults, and rock type on landforms.



•  To be able to identify concordant and discordant coastlines and recognise their influence on landforms.



•  To know the characteristics of destructive and constructive waves and their influence on landforms.



•  To know how the UK’s weather and climate affect rates of coastal erosion and impact on coastal landscapes.
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A variety of physical processes interact to shape coastal landscapes


What are the main types of weathering?


There are three main forms of weathering: mechanical, chemical and biological. Not all of them occur on every coastline but combinations of them are usually evident.


Mechanical weathering


Freeze–thaw weathering, or frost action, occurs when water gets into cracks in rocks. When the temperature falls below freezing, the water will expand as it turns into ice. This expansion puts pressure on the rock around it and fragments of rock may break off. This type of weathering is common in highland areas where the temperature is above freezing during the day and below freezing during the night.


Chemical weathering


Rainwater contains weak acids that can react with certain rock types. Carbonates in limestone are dissolved by these weak acids and this causes the rock to break up or disintegrate. This can be seen on limestone statues and limestone pavements.


Biological weathering


This is the action of plants and animals on the land. Seeds that fall into cracks in rocks will start to grow when moisture is present. The roots the young plant puts out force their way in and, in time, can break up rocks (see Figure 2.1). Burrowing animals, such as rabbits, can also be responsible for the further break-up of rocks. This is due to the way that they tunnel through the upper layers of the soil.
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Figure 2.1 Biological weathering.






What is mass movement?


Mass movement is when material moves down a slope due to the pull of gravity. There are many types of mass movement but, for the purposes of this chapter, only slumping and sliding will be discussed. Slumping, also known as rotational slipping, involves a large area of land moving down a slope. It is very common on clay cliffs: during dry weather the clay contracts and cracks; when it rains, the water runs into the cracks and is absorbed until the rock becomes saturated (see Figure 2.2). This weakens the rock and, due to the pull of gravity, it slips down the slope on its slip plane. Due to the nature of the slip, it leaves behind a curved surface.
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Figure 2.2 Slumping east of Bowleaze Cove, Dorset.





How are coasts eroded?


The coast is a narrow strip between land and sea. It is under continual attack from waves at the base of the cliff and other processes on the cliff face, such as weathering and mass movement. (You should always refer to these processes when answering a question on landform formation.) The theory box should be referred to throughout this chapter to understand the processes of erosion.


How does the sea transport materials?


Waves can transport materials in a number of ways, including: traction, saltation, suspension, solution and longshore drift.





•  Traction – large sediment such as pebbles roll along the sea bed.



•  Saltation – small pieces of shingle or large grains of sand are bounced along the sea bed.



•  Suspension – small particles such as sand and clays are carried in the water; this can make the water look cloudy, especially during storms or when the sea has lots of energy.



•  Solution – some minerals dissolve in sea water and are carried in solution. This is particularly evident near to limestone or chalk cliffs where the sea can appear to be a milky colour due to the amount of sediment being carried in solution.
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Processes of coastal erosion


Abrasion


Sand and pebbles carried within waves are thrown against the cliff face with considerable force; these particles break off more rocks which, in turn, are thrown against the cliff by the breaking waves.


Hydraulic action


This is the pressure of the water being thrown against the cliffs by the wave. It also includes the compression of air in cracks: as the water gets into cracks in the rock face, it compresses the air in the cracks; this puts even more pressure on the cracks and pieces of rock may break off.


Solution


This is a chemical reaction between certain rock types and the salt and other acids in sea water. This is particularly evident on limestone and chalk cliffs where the water is a milky blue at the bottom of the cliffs due to the dissolved lime.


Attrition


This process involves the wearing away of the rocks that are in the sea. As the boulders in the sea continually roll around, they chip away at each other until smooth pebbles or sand are formed.
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The process of longshore drift



Longshore drift is the movement of sand and pebbles down a coastline. The direction of the waves hitting the coastline is determined by the prevailing wind; if the wind is blowing at an angle to the beach, the waves (swash) will approach the beach at this angle, transporting the sand and pebbles with them. As the returning wave (backwash) is being pulled by gravity, it will take the shortest route back down the beach; it always goes back down the beach in a straight line at 90 ° to the coast. In this way, material is moved along the beach until it meets an obstruction, see Figure 2.3.
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KEY TERMS


Swash – the forward movement of a wave.


Backwash – the movement of a wave back down the beach.
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Figure 2.3 The process of longshore drift.
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Fieldwork ideas


Suggested hypothesis: the beach morphology on Swanage beach shows evidence of longshore drift occurring from south to north.


Primary fieldwork:





•  measure the height of the sand on each side of the groynes



•  do beach profiles on different parts of the beach to ascertain different slopes
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What is deposition?


Deposition is the laying down of materials, such as sand and pebbles, which are being transported by the sea. The sea will deposit materials when it slows down and loses energy, such as waves on a beach.


How does geological structure have an impact on landforms?


A rock’s structure can affect the rate of erosion and the landforms that are produced. Rocks that are well jointed or have many faults, such as limestone, will erode more quickly as the waves exploit these lines of weakness. Rocks that have few joints will be harder for the sea to erode. Rocks such as chalk have lines of weakness known as bedding planes that allow the sea to erode them more easily (see Figure 2.4).
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Figure 2.4 Chalk cliffs with bedding planes, Old Harry Rocks at Handfast Point, near Swanage, Dorset.
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The type of rock on a coastline also affects the rate of erosion. Cliffs made from resistant rock, such as granite, will erode more slowly than cliffs made from less resistant rock, such as clay.


What are concordant and discordant coastlines?


Concordant coastlines have rocks that lie parallel to the coastline. Discordant coastlines have bands of rocks that lie at right angles to the coast. These geological structures influence the formation of different coastal landforms.


Concordant coastlines have alternate layers of hard (more resistant) and soft (less resistant) rock. The hard rock will act as a barrier to the erosive power of the sea. If the sea erodes through the hard rock it will then quickly erode the softer rock behind, as in the case of Lulworth Cove in Dorset.


Discordant coastlines have rocks that are at right angles to the sea. If there are alternate layers of hard and soft rock, the soft rock will erode more quickly forming bays with the hard rock forming headlands (see Figure 2.9 on page 13).
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Figure 2.5 Lulworth Cove, Dorset.





What types of waves are there?


Destructive waves


Destructive waves are the most important agent in coastal erosion and in taking sediment away from coastlines. Landforms produced by destructive waves include headlands, bays, caves, arches, cliffs, stacks and wave-cut platforms.


Destructive waves have a number of characteristics:





•  The backwash is much stronger than the swash and is therefore able to carry sand and pebbles away from the shore.



•  They break frequently; there are between ten and fifteen every minute.



•  They are high in proportion to their length.



•  They are generally found on steep beaches.
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Figure 2.6 A destructive wave.





Constructive waves


Constructive waves are responsible for deposition in coastal areas and landforms such as beaches, bars and spits. They have a number of characteristics:





•  The swash is more powerful than the backwash and therefore deposits sediment on beaches.



•  They break infrequently, at a rate of ten or fewer per minute.



•  They are long in relation to their height.



•  They are usually found on gently sloping beaches.
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Figure 2.7 A constructive wave.






How do the UK’s weather and climate affect rates of coastal erosion?


The seasonality of the UK’s weather and climate affects the rate of coastal erosion. In the winter the differences between day and night-time temperatures can cause freeze–thaw weathering on cliff faces. Storms also have an impact on the landforms of the coastline as storm waves are powerful agents of erosion. The human coastal landscape, such as sea defences, is in need of constant repair due to the increasing regularity of storms.
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KEY TERMS


Seasonality – a pattern of change in the UK’s weather between spring, summer autumn and winter.


Fetch – the distance over which the wind blows over open water.
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The prevailing wind in the UK is from the southwest. The coastlines of Cornwall and Devon experience winds that may have blown for several thousand kilometres across the Atlantic Ocean (see Figure 2.8). These winds have a long fetch: the longer the fetch, the stronger the wind and the more powerful the wave, and the faster the rate of erosion.
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Figure 2.8 The fetch of waves around the British coastline.
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Review


By the end of this section you should be able to:




  [image: ] describe the impact of weathering, mass movement and erosion on the coast


  [image: ] describe the ways that the sea transports and deposits material along the coast


  [image: ] explain the process of longshore drift


  [image: ] know the influence of geological structure, joints and faults and rock type on landforms


  [image: ] identify concordant and discordant coastlines and recognise their influence on landforms


  [image: ] know the characteristics of destructive and constructive waves and their influence on landforms


  [image: ] know how the UK’s weather and climate affect rates of coastal erosion and impact on coastal landscapes.
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Coastal erosion and deposition create distinctive landforms within the coastal landscape
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LEARNING OBJECTIVE


To study the distinctive landforms created by coastal erosion and deposition.


Learning outcomes





•  To be able to describe and explain the formation of headlands and bays, cliffs and wave-cut platforms, caves, arches, stacks and stumps.



•  To be able to describe and explain the formation of beaches, spits and bars.
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What landforms are created by coastal erosion?


Distinctive and dynamic landforms are formed by destructive waves. These include headlands and bays; cliffs and wave-cut platforms; caves, arches, stacks and stumps.
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KEY TERMS


Dynamic landform – a landform that is changing.
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Headlands and bays


On coastlines where rocks of varying resistance lie at right angles to the sea, bays – indentations in the land – show where the softer rock is. Headlands are the more resistant rock and protrude into the sea. As the bays are made from a less-resistant rock type, the erosion rates from processes such as abrasion are greatest at first. In time, as the sea cuts the bays back, the waves reaching the coast are less powerful because they have to travel over a longer expanse of beach. At this point the headlands, which are further out to sea, start to experience the more powerful waves and are eroded at a faster rate than before, see Figure 2.9.
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Figure 2.9 The formation of headlands and bays.





Therefore, the features of the area, such as:





•  the differing resistance of the rocks forming a discordant coastline



•  the physical processes in the area such as erosion by the sea on the softer clay forming bays



•  and eventually the use of hydraulic action on the headlands such as Ballard Down





have formed the characteristics of the landscape seen today. Other processes such as physical weathering attack the cliffs causing them to recede further. At the same time deposition is occurring in the bays to form beaches.



Cliffs and wave-cut platforms



Headlands are usually formed from cliffs. When the sea moves against the base of the cliff, using abrasion and hydraulic action (and solution if the rock type is limestone or chalk – see page 9), it undercuts the cliff and forms a wave-cut notch. An overhang will form above this notch which, in time, will fall into the sea as a result of the pressure of its own weight and the pull of gravity.


The sea will then continue to attack the cliff and form another notch. In this way, the cliff will retreat, becoming higher and steeper. The remains of the cliff rock, now below the sea at high tide, form a rocky, wave-cut platform. As a result of erosion and weathering, some boulders will have fallen from the cliff on to the platform. As the width of the platform increases, so the power of the waves decreases, as they have further to travel to reach the cliff, see Figure 2.10.
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Figure 2.10 The formation of cliffs and wave-cut platforms.





Caves, arches, stacks and stumps


These are formed in rocks that have a fault or line of weakness. The action of the sea will exploit the fault through erosional processes, such as hydraulic action. In time the fault will widen to form a cave. If the fault is in a headland, caves are likely to form on both sides. When the backs of the caves meet, an arch is formed. The sea will continue to erode the bottom of the arch using abrasion. As the sea undercuts the bottom of the arch, a wave-cut notch will form, which will collapse in time as it is pulled down by the pressure of its own weight and gravity. This leaves behind a column of rock not attached to the cliff, known as a stack. Continued erosion will lead to the formation of a stump that is visible only at low tide, see Figure 2.11.
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Figure 2.11 The formation of caves, arches, stacks and stumps.






What landforms are created by coastal deposition?


Constructive waves build rather than destroy the coastal environment. They deposit sand and pebbles that form beaches, spits and bars.


Beaches


Beaches are perhaps the most easily recognised and named coastal feature around the British coast. A beach is an area of land between the low tide and storm tide marks and is made up of sand, pebbles and, in some places, mud and silt. They are formed by constructive waves, often in bays where the waves have less energy due to the gently sloping sea bed, and as a result deposit material. They can also be found along straight stretches of coastline where longshore drift occurs. Seaside resorts often build groynes to keep beaches in place and to reduce the effects of longshore drift.


Spits


A spit is a long, narrow stretch of pebbles and sand that is attached to the land at one end, with the other end tapering into the sea. It forms when longshore drift (see explanation on page 10) occurs on a coastline. When the coastline ends, the sea deposits the material it is transporting because the change in depth affects its ability to transport the material further.


If there is a river estuary, the meeting of the waves and the river causes a change in speed, which results in both the waves and the river dropping their sediment. In time, the material builds up to form a ridge of shingle and sand known as a spit. On the land side, silt and alluvium are deposited and salt marshes form. The wind and sea currents may curve the end of the spit around. Spits are very dynamic, which means that their shape and form continually change. If spits are present on a coastline, it should be possible to determine the direction of longshore drift (see Figure 2.12).
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KEY TERMS


Alluvium – a river deposit of clay, silt  and sand.
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The spit in Figure 2.12 has formed because the characteristics of the area were ideal for this landform to develop. Longshore drift is occurring along the beach from west to east with the predominant wind direction being from the south-west. Longshore drift is the movement of the swash going up the beach at an angle pushed by the wind and the backwash bringing the sediment straight back down the beach due to the pull of gravity. The coast changes to a north easterly direction. The sea continues to move in a south-westerly direction driven by the wind. It will continue to move the sand, depositing it to build a spit off the end of the coastline. Material will be deposited because the water will become deeper as the waves are further from the coastline. There will be a change in speed of the water (it will move more slowly) causing it to drop what it is carrying. The spit has a number of recurved ends which have formed when the wind or tide have changed direction.
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Figure 2.12 The formation of a spit.






Bars



If a spit develops in a bay, it may build across it, linking two headlands to form a bar. This is only possible if there is a gently sloping beach and no powerful river entering the sea. In this way, bars can straighten coastlines. An example is at Slapton in Devon, see Figure 2.13, which has the characteristic lagoon formed behind the bar where any water from streams is trapped and slowly seeps through the pebbles and stones of the bar into the sea. The bar was formed by the process of longshore drift which occurs on this coastline.
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Figure 2.13 A bar in Devon.
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A lagoon formed by the bar and the small streams flowing into this area


A bar joined to the coastline at both ends
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Review


By the end of this section you should be able to:




  [image: ] describe and explain the formation of headlands and bays; cliffs and wave-cut platforms; caves, arches, stacks and stumps


  [image: ] describe and explain the formation of beaches, spits and bars.





[image: ]







[image: ]


Practise your skills


Draw annotated diagrams of coastal erosion and deposition features.


Choose a coastal area close to where you live (or use the Isle of Purbeck, which is the distinctive coastal landscape featured in this book). Look at weather statistics for different years compared to erosion rates on the coastline.
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ACTIVITIES





1 Match the term with its correct definition.









	Term

	Definition






	Abrasion

	The wearing away of rocks that are in the sea.






	Solution

	The wearing away of cliffs by the rocks in the sea.






	Attrition

	A chemical reaction between certain rock types and sea water.










2 List three differences between constructive and destructive waves.



3 What is meant by the term ‘fetch’?



4 Explain the process of longshore drift.



5 Examine how physical processes work together to form the cliff and wave-cut platform in Figure 2.10.





Extension


Research the formation of the bar at Slapton in Devon.
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Human activities can lead to changes in coastal landscapes that affect people and the environment
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LEARNING OBJECTIVE


To study how human activities can lead to changes in coastal landscapes that affect people and the environment.


Learning outcomes





•  To know how urbanisation has affected coastal landscapes.



•  To recognise how agriculture has affected coastal landscapes.



•  To identify how industry has affected coastal landscapes.



•  To recognise the effects that coastal recession has on people and the environment.



•  To recognise the effects that coastal flooding has on people and the environment.



•  To know the advantages and disadvantages of different coastal defences used on the coastline of the UK.



•  To understand how coastal defences can lead to change in coastal landscapes.
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How have human activities such as urbanisation, agriculture and industry affected coastal landscapes?


The building of towns and cities on the coastline of the UK affects the landscape in many ways, from the visual impact of the settlements to the impact on wildlife and on the natural processes at work.


Urban areas developed on the coast for a number of reasons, such as fishing or trading purposes, which led to the construction of harbours and larger ports. As settlements grew, the coastal landscape changed. Original wetland areas were drained to ensure that the settlements were not flooded, meaning that wading birds and other animals lost their habitat. Harbours were built to give shelter to fishing boats, which involved the building of jetties into the cliffs. Large ports developed to import materials; these were usually on large estuaries, which had a major visual impact on the area as well as causing environmental changes. During the early twentieth century, tourist developments along the coast led to further change in the coastal landscape. All of these developments require defending against the sea. This in turn impacts on the natural processes that occur in coastal areas; for example, the building of groynes interferes with the process of longshore drift.


Parts of the coastal landscape are still mainly farming areas. Such areas are less developed, meaning that the coastal landscape is largely unchanged and natural processes are not interfered with, because the land is not seen as valuable enough to defend. However, many lowland coastal landscapes that were originally wetland areas have been drained and used for farming. This has had an environmental impact on the coastal landscape. For example, Cuckmere Haven in Sussex was drained for farming, which changed the area from a wetland to sheep farming. However, the coastal defences are no longer being repaired and the area will return to salt marsh as the sea gradually reclaims it. Another example is Porlock Bay in Somerset, where a shingle ridge was built to defend low-lying farmland from the sea. As the shingle is no longer being replenished, the bank has been breached by the sea, forming a salt marsh (see Figure 2.14).
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Figure 2.14 Porlock Bay, Somerset.
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Shingle ridge no longer defended from the sea


Farmland, which is flooded at high tide, becoming a salt marsh
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What are the effects of coastal recession on people and the environment?


England has 2,800 miles of coast, of which 1100 are classed as being at risk from erosion. Coastal recession affects both people and the environment. If the recession is occurring where there is a settlement then its effects on people will be greatest. If people lose their homes it will have a major impact both on their daily lives and their finances because they will have lost the money they had invested in their home. An example of this is Seaton in Devon, which will not be defended after 2025 because it is a small town. This means that, over time, the houses, pub and campsite will be lost to the sea due to coastal recession. Other impacts on people could be the effects on farmers who lose their land to the sea. This could impact on the viability of their farm as it loses fields where crops were once grown. Coastal recession also affects transport networks, making it difficult for people to get to work and go about their daily lives.


The environmental effects of coastal recession also relate to the loss of land. An example of this is the National Trust area known as Golden Cap, close to the village of Seaton in Devon. The cliff there has receded 40 m in the past twenty years. This means that animals and birds are losing their breeding grounds, for example the soft cliff faces where sand martins breed.
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Coastal recession at Happisburgh on the North Norfolk coast


The village of Happisburgh on the North Norfolk coast, which has a population of approximately 850, is one of the fastest eroding areas in the UK. The area was defended in 1958 with revetments – sloping structures designed to absorb the energy of the waves – which reduced the amount of erosion to about 50 cm a year. However, in 1995 the council stopped repairing the coastal defences, which caused the rate of erosion to accelerate. Since this time, 25 properties and the village’s lifeboat launching station have been washed away. This has had a major impact on the people who live in the area (see Figure 2.15). The main area of concern is Beach Road, which terminates in the sea. Houses that were worth £80,000 when the coast was defended are now valued at a £1, even though their sea view improves each year! (See Figure 2.16).
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Figure 2.15 The lifeboat station and ramp, Happisburgh.
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Houses on Beach Road


Broken revetments


Remains of lifeboat station ramp


Clay and sand cliff easily eroded


Happisburgh lifeboat station
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Figure 2.16 Beach Road terminating in the sea.
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Coastal recession at Dawlish, Devon


The main railway line into the South West to Penzance runs along the coast at Dawlish. When the sea is rough the trains have to be cancelled or delayed. On one occasion 160 passengers were stranded for four hours when their train’s electrics were affected by sea water that washed over the track. The train was eventually pulled into the station at Dawlish. The railway line is protected by a sea wall that was built in the 1800s; this wall has no wave-refracting curve and is in need of constant repair. The annual rebuilding and repair bill is £400,000. The situation was made worse in February 2014, when 80 m of sea wall beneath the railway collapsed in a storm and the railway line was left with no land beneath it. The storm also damaged the station and a long section of track (see Figure 2.17). The line was closed until early April. For two months commuters from the South West had to use a replacement bus service, which greatly lengthened their journeys. The houses behind the breach in the sea wall were also damaged. Although the residents were rescued, they did lose some of their possessions.




[image: ]

Figure 2.17 The Dawlish railway line after the storm.
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What are the effects of coastal flooding on people and the environment?


Around 2.1 million properties are at risk from flooding in England, with nearly 50 per cent of these being at risk from flooding from the sea. Some of the effects of coastal flooding on people are:





•  damage to people’s homes and belongings from water



•  loss of life from drowning



•  the contamination of fresh water supplies by sewage water



•  bridges and roads can be washed away



•  disruption to gas and electricity supplies.
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KEY TERMS


Coastal recession – the gradual movement backwards of the coastline, which is the dividing line between the land and the sea.


Coastal flooding – the inundation of land close to the sea by seawater.
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The environmental effects of coastal flooding mainly concern the loss of land to the sea. In some areas of the country, land is being allowed to flood as part of the coastal defence technique known as managed retreat, where the land is flooded in a controlled way. This forms new habitats for wading birds but it does mean a loss of land for farmers. Another more dramatic type of coastal flooding is when the sea floods land due to storms, causing trees and vegetation to be washed away and crops lost due to inundation by sea water.
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Coastal flooding on the Norfolk coast, December 2013


In December 2013 a high spring tide combined with an area of low pressure and strong northerly winds caused a storm surge that flooded much of the 45-mile coastline of North Norfolk. Following warnings given by the Environment Agency, flood wardens in the area were able to evacuate over 200 houses before the flood occurred. Although people were taken to safety, 152 houses and businesses were damaged as a result of the storm surge. There was also extensive damage to the sea defences in the area and many beach huts and chalets on the coast were damaged beyond repair. The public were warned that their drinking water might be contaminated and of other health risks such as rats in properties that had been flooded.
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Coastal flooding at Chiswell, Portland, February 2014


The Cove House Inn on the Isle of Portland is continually fighting back the waves when there is a storm surge. It lies behind the 9 m sea defences built at Chiswell, Portland. During one storm in 2014, 18 m waves were crashing over the top of the three-storey building, smashing windows with pebbles, and sea water was pouring into the bar and living accommodation. The building itself is made from Portland stone which is very strong, although it does bear the battle scars of the many pebbles which have been thrown against it. The road to Portland from the mainland was closed twice during the winter of 2014 but, in the future, it may not be defended and it will become a true island, cutting off the 25,000 people who live there from the mainland.
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What are the main types of hard and soft engineering used on the coastline of the UK?


A number of different types of coastal defences are used to defend the UK coastline, but what are their advantages and disadvantages and how do they change coastal landscapes? Coastal defences can be classified as either hard or soft engineering techniques. For the purpose of this chapter the following defences will be discussed:





•  hard engineering: sea walls, groynes, rip rap.



•  soft engineering: beach nourishment, offshore reefs.
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KEY TERMS


Hard engineering – this method of coastal management involves major construction work, for example sea walls.


Soft engineering – this method of coastal management works or attempts to work with the natural processes occurring on the coastline, for example beach nourishment. They tend to be visually unobtrusive and do not involve major construction work.
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Figure 2.18 Sea walls are usually made of concrete; the newer ones have a recurved top, like this one at Blackpool.
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Effective for many years.


Reflects and absorbs wave energy.


Cost – £6,000 per linear metre.


Stops the coastline receding by interfering with the natural processes occurring on the coastline.


Visual impact – they can be very large structures which have a major impact on the coastal landscape.


Can cause wave scouring if not positioned correctly.


Ugly – puts tourists off.


Very visible – makes residents feel safe.
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Figure 2.19 Groynes are usually made of rock or wood like these at St. Bees in Cumbria; they stretch from the coastline into the sea.
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Cost – £400 per metre for 1 metre high wooden groyne.


Unattractive.


Difficult to walk along the beach.


Prevents longshore drift – sand builds up on one side of the groyne.


Disrupts the natural processes at work on the beach.
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30 mins Topic 6: Resource Management Chapter 12 | choose one other, either on Eneray or
6A: Energy Resource Water resource management.
Management Chapter 13
The sort of questions to expect are
68: Water Resource multiple choice, short and long open
Management response, calculations and 8 mark
extended writing questions.
Component 3 | Sections A and B I Section A - Chapter 14| The paper has three sections. Section A
students choose one and B are each worth 18 marks. Section
Geographical | Topic 7: Geographical from two optional Cis worth 24 marks. 4 extra marks will
Investigations | Investigations: Fieldwork questions on either be awarded for speling, punctuation,
vivers or coastal grammar and use of specialst
Paper 3 code: fieldwork: terminology, making a total for the
16AO/03 paper of 64 maris
In Section B -
Time allowed: students choose one The sort of questions o expect are
from two optional multiple-choice, short and long open
Thourand questions on either response, calculations and 8 mark and
30 mins centralfinner urban 12 mark extended writing questions
areas or ural
settlements,
Section C. In Section C- Chapter 15
students answer all
Topic 8: Geographical questions
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Effective for many years. Very visible - makes residents feel safe.

Reflects and absorbs
wave energy.

" Ugly - puts tourists off.

1

Can cause wave scouring if
not positioned correctly.

Cost - £6,000 per linear metre.

Visual impact - they can be very large

structures which have a major impact

Stops the coastline receding by on the coastal landscape.

interfering with the natural processes
occurring on the coastline.
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Keeps beach in place for
the tourist industry.

Prevents longshore drift Can have a visual impact.

- sand builds up on one
side of the groyne.

srupts the natural processes
at work on the beach.






