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Get the most from this book


Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it — personalise your notes and check your progress by ticking off each section as you revise.


Track your progress


Use the revision planner on page 4 to plan your revision, topic by topic. Make a note when you have:





•  revised and understood a topic



•  tested yourself



•  practised the exam questions and gone online to check your answers and complete the quick quizzes





You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.


Features to help you succeed
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Exam tips


Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.
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Typical mistakes


The authors identify the typical mistakes candidates make and explain how you can avoid them.
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Now test yourself


These short, knowledge-based questions provide the first step in testing your learning. Answers are at the back of the book.
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Definitions and key words


Clear, concise definitions of essential key terms are provided where they first appear.


Key words from the specification are highlighted in bold throughout the book.


[image: ]







[image: ]


Revision activities


These activities will help you to understand each topic in an interactive way.
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Case study


These are named examples included to illustrate the key concepts as required by the specification.
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Exam practice


Practice exam questions are provided for each topic. Use them to consolidate your revision and practise your exam skills.


[image: ]







[image: ]


Summaries


The summaries provide a quick-check bullet list for each topic.
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Online


Go online to check your answers to the exam questions and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads
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My revision planner


Changing landscapes and changing places


1 Changing landscapes


Coastal landscapes


Glaciated landscapes


2 Changing places


Changing places


Global systems and global governance


3 Global systems


Water and carbon cycles


4 Global governance


Processes and patterns of global migration


Global governance of the Earth’s oceans


Contemporary themes in geography


5 Tectonic hazards


Tectonic hazards


Now test yourself answers


Specialised concepts


Glossary


Exam practice answers and quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads





Countdown to my exams
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6–8 weeks to go





•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the examination. Use the revision planner on page 4 to familiarise yourself with the topics.



•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.



•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.



•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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2–6 weeks to go





•  Read through the relevant sections of this book and refer to the exam tips, topic summaries, typical mistakes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.



•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers at the back of the book.



•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.



•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book. Check your answers online and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads




•  Use the revision activities to try out different revision methods. For example, you can make notes using concept maps, spider diagrams or flash cards.



•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go





•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.



•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.



•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination





•  Flick through these Revision Notes for useful reminders, for example the exam tips, topic summaries, typical mistakes and definitions.



•  Check the time and place of your examination.



•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water, sweets.



•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examinations.
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My exams


Eduqas A-level and WJEC AS Paper 1


Date:……………………..


Time:……………………..


Location:…………………


Eduqas A-level and WJEC AS Paper 2


Date:……………………..


Time:……………………..


Location:…………………


Eduqas A-level Paper 3 and WJEC A2 Paper 1


Date:……………………..


Time:……………………..


Location:…………………


WJEC A2 Paper 2


Date:……………………..


Time:……………………..


Location:…………………
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1 Changing landscapes



Coastal landscapes


The operation of the coast as a system


The coastal zone can be viewed as a system with:





•  inputs — energy from wind, waves and tides; sediment from weathering and erosion processes



•  outputs — sediment removed by longshore drift and sediments deposited as landforms, such as dunes



•  transfers — processes of erosion and transportation that can move sediment around the system



•  stores — sediment deposited in landforms





The coast is an open system. Energy and sediment can move from the boundary of the system into the environment around it.


Coastal sediment budget


The balance between the input, store and output of sediment is called the sediment budget (Figure 1.1).
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•  When sediment input = sediment output, the budget is balanced (in a steady-state equilibrium).



•  If factors such as human activity reduce the sediment input, the budget will be out of balance.



•  When the system in one place is out of balance, it can increase erosion further along the coastline.
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Revision activity


Outline how human activities could reduce or increase the supply of sediment to the sediment budget.
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Sediment cells





•  There are 11 major cells for England and Wales (Figure 1.2), divided into smaller sub-cells.



•  Sediment can be lost from cells, making them open systems.








[image: ]




Dynamic equilibrium


Coasts are in a state of equilibrium when the inputs and outputs of the system are equal. Coasts are constantly changing due to variations in the energy conditions, such as storms.




[image: ]


Typical mistake


Cliff erosion is not the main source of sediment input. Around 90% of sediment input comes from rivers. Only up to 5% comes from coastal erosion.
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There are three types of equilibrium (Table 1.1).




Table 1.1 The different types of coastal equilibrium






	Type of equilibrium

	Description

	Example






	Steady state equilibrium

	Changes in energy and the resulting change in coastlines do not vary much from the long-term average conditions.

	Beach profile adjusts in summer and winter as wave energy changes, but the average gradient stays the same.






	Metastable equilibrium

	The coastal zone changes from one state of equilibrium to another due to an event causing a change in conditions.

	Sediment removal due to dredging changes the beach profile, or it disappears. There is a new equilibrium with a reduced beach.






	Dynamic equilibrium

	The state of equilibrium changes over a longer timescale than metastable equilibrium.

	Climate change causing rising sea level allows new areas of land to be influenced by wave attack, resulting in a change in cliff profile.











Feedback



Feedback occurs as a result of a change in the coastal system, helping the system adjust.





•  Positive feedback — increases the initial change that occurred.



•  Negative feedback — reduces the effect of the change, helping the coast return to its original condition.
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Typical mistake


Do not assume that the term ‘negative feedback’ means it is bad for the coastal system. It is called negative because the impact of the original change is reduced.


[image: ]







[image: ]


Now test yourself





1  Why can the coast be classified as an open system?



2  What is a sediment cell?



3  Why are some coasts in a state of dynamic equilibrium?



4  What is the difference between positive and negative feedback?





Answers on p. 169
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Temporal variations and their influence on coastal environments


Tides, currents and waves all input energy into the coastal system.


Tides





•  Tides created by the gravitational effect of the Moon (and to a lesser extent the Sun), which pulls water on Earth towards it to create high tides, with a balancing increase in sea level on the opposite side of the Earth.



•  Between these two areas the sea level is lower, creating low tides.



•  Movements of the Earth, Moon and Sun result in changes in the gravitational pull and changes in tides.



•  Twice a month the Earth, Moon and Sun are aligned, so the gravitational pull is greatest, creating higher than average tides called spring tides.



•  When the Sun and Moon are at right angles to each other the gravitational pull is weaker, creating lower than average tides called neap tides.





The tidal range is the difference in height between high and low water during the monthly tidal cycle. It influences the zone where coastal processes occur.
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Exam tip


Make sure you understand the terms used in the specification, for example temporal variations are changes that occur over time, ranging from very short-term changes (lasting seconds) to much longer-term ones (over centuries and millennia).
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Offshore and onshore currents


Offshore and onshore currents are flows of water occurring in the coastal zone. There are three types:





•  Tidal currents — water floods the intertidal zone at high tide, moving and depositing sediment. As the tide falls (ebb tide), sediment moves in the reverse direction.



•  Shore normal currents — waves align parallel to the coastline, pushing water straight up the beach. Water returning directly away from the shore can form strong, fast-moving channels of water called rip currents.



•  Longshore currents — waves approach the shoreline at an oblique angle but return straight down the beach, moving sediment parallel to the shore.







[image: ]


Exam tip


Ocean currents refer to the permanent, direct movement of water in the Earth’s oceans, which can affect coastal environments by influencing the climate. Onshore/offshore currents are on a more local scale, and have a greater impact on coastal processes and landforms.
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Constructive and destructive waves


Waves are created by the transfer of energy from the wind blowing over the sea surface. Stronger winds increase frictional drag and the size of waves.


Waves can be classified as constructive or destructive (Figure 1.3 and Table 1.2).
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Table 1.2 Features of constructive and destructive waves






	Feature

	Constructive waves

	Destructive waves






	Wave height

	Less than 1 metre

	Greater than 1 metre






	Wave length

	Long — up to 100 metres between crests

	Shorter — 20 metres between crests






	Wave period

	Longer — 6–8 breaking each minute

	Shorter — 10–14 breaking each minute






	Wave steepness

	Gentle — tend to spill over

	Steep — plunging






	Wave energy

	Low

	High






	Stronger swash or backwash?

	Swash

	Backwash






	Movement of material

	Up beach to form a berm

	Down beach






	Beach gradient

	Increase gradient of upper beach

	Steeper upper beach (storm beach); gentler lower beach
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Destructive waves are usually more frequent in winter, with stormier weather. This is due to the jet stream steering more Atlantic depressions over the UK during winter. Atlantic depressions occur more frequently and are more intense during winter months.
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Typical mistake


Do not assume that destructive waves create erosional landforms, such as those associated with cliff retreat. Nor do they remove all the sediment or flatten the entire beach. The term refers to the fact that they move sediment down a beach, changing the gradient in different parts, and creating ridges and flatter sections. Constructive waves help to build up a beach.
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Landforms and landscape systems — their distinctive features and distribution


Coastlines can be divided into high-energy and low-energy coastal environments.


High-energy coastal environments


These are erosive, rocky coastlines. Processes affecting them include:





•  physical, chemical and biological weathering



•  mass movement, e.g. rock falls



•  transportation processes moving material from or along the coastline





Examples of high-energy coastal landforms include cliffs and wave-cut platforms (p. 15).


Low-energy coastal environments


Deposition is the dominant process, creating sandy coastlines and associated features such as sand dunes, spits and bars. Estuarine coastlines are low-energy coastlines where features such as mudflats develop (p. 21).
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Now test yourself





5  What factors influence the type of waves found in a coastal area?



6  How do coastal landforms differ between high-energy and low-energy coastal zones?





Answers on p. 169
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Factors affecting coastal processes and landforms


Waves


Wave type depends on:





•  wind velocity — faster winds produce bigger waves



•  length of time the wind has blown across the water — longer periods produce bigger waves



•  fetch — the greater the fetch, the bigger the waves





The shape of the coastline and its orientation to oncoming waves affect the impact a wave has. A coastline may be at the receiving end of a long fetch, but its orientation may protect it from high-energy waves.


Wave refraction


Wave direction approaching the shoreline is modified due to the shape of the seabed (Figure 1.5).


The depth of water around a coastline varies. Friction from the seabed in shallow water slows the progress of waves.
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Waves change direction, so that they approach the coastline aligned parallel to it.
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This distorts the spread of energy — concentrated at headlands and dissipated in bays.
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Concentrated energy at headlands encourages erosion. Lower energy in bays results in sediments deposited, creating beaches.
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Wave reflection


A wave hitting a vertical surface such as a cliff face or sea wall bounces back without breaking or losing its energy. The lines of incoming and outgoing waves are called standing waves or the clapotis effect.


Lithological factors


Rock type and structure have a significant effect on processes and the landforms created.


Hardness





•  Harder, more resistant rock, such as granite, erodes slowly, often producing high cliffs.



•  Rocks such as clays and sandstones have less structural strength and erode quicker. Slumping can be a dominant feature.





Composition





•  Mineral composition affects the rate of weathering, for example sandstone made of silica is chemically inert, having a low rate of chemical weathering.



•  Feldspars in granite can be changed by hydrolysis into clay minerals, decreasing resistance to erosion.



•  Rocks such as chalk and limestone have a calcium carbonate content that is soluble in saltwater (p. 14).
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Exam tip


Rather than just naming geology as a factor, be specific about what aspect of the geology is important. Is it hardness, composition, joints, bedding planes, faulting, folding, dip, or a combination of factors?
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Structure





•  Rocks with many joints and bedding planes are weaker and more vulnerable to weathering and erosion.



•  Faults are major lines of weakness where erosion processes can have even greater impact.



•  Folding weakens rocks and affects the dip of rock strata, influencing the rate of erosion and cliff profiles.





Processes of coastal weathering, mass movement, erosion and associated landforms


Marine erosion processes and sub-aerial processes (Table 1.3) combine to create distinctive landforms.




Table 1.3 Sub-aerial and marine erosion processes






	Sub-aerial processes (cliff face processes)

	Marine erosion processes (cliff foot processes)






	Physical/mechanical weathering

Chemical weathering


Biotic weathering


Mass movement



	Hydraulic action

Corrasion/abrasion


Attrition


Corrosion












Sub-aerial processes


Weathering




Table 1.4 Physical/mechanical weathering processes






	Process

	Description






	Freeze–thaw

	Repeated freezing and thawing of water results in the expansion of cracks in rocks, causing small fragments to break off






	Salt crystallisation

	Sea water evaporates from cracks, allowing salt crystals to grow, exerting pressure and causing pieces of rock to break off






	Water-layer weathering

	Constant wetting and drying (e.g. due to tides) causes clay-rich rock to expand and contract, resulting in cracks, which aid physical weathering processes












Table 1.5 Chemical weathering processes






	Process

	Description






	Solution

	The removal of rock dissolved in acidic rain water






	Oxidation

	Oxygen dissolved in water reacts with minerals, causing oxidation






	Hydration

	Minerals in rocks absorb water, which weakens their structure, making them susceptible to weathering






	Hydrolysis

	Breakdown of rock by acidic water (e.g. from carbonation) produces clay and soluble salts, especially feldspar in granite






	Chelation

	Organisms produce substances called chelates, which decompose minerals






	Carbonation

	Carbon dioxide dissolved in rain water creates weak carbonic acid, which dissolves calcium carbonate in limestone — this process plays an important role in the carbon cycle (p. 86)












Table 1.6 Biotic weathering processes






	Process

	Description






	Plant growth

	Roots of growing plants force their way into cracks and joints in rocks, increasing the pressure, and causing rock particles to fracture






	Animals

	Burrowing animals create weaknesses in soft rocks










Mass movement




Table 1.7 Mass movement processes






	Speed

	Process

	Description






	Rapid

	Landslide

	Rocks affected by physical weathering or marine erosion collapse downwards






	Rockslide

	Rocks slide down a cliff face when the bedding planes dip towards the sea






	Variable speed

	Rotational slip

	Softer rocks give way, moving downhill in one mass along a concave slip surface






	Slump/mudslide

	Saturated soft rock (often on top of impermeable rock) flows downhill






	Slow

	Soil creep

	Soil particles move downslope, aided by rain drop impact






	Solifluction

	Movement of wet soil downslope caused when underlying layers are frozen










Marine erosion processes


Five main types of marine erosion process can be active on a stretch of coastline at any one time (Table 1.8).




Table 1.8 Marine erosion processes






	Process

	Description






	Hydraulic action

	Breaking waves create hydraulic pressure in joints. Air in cracks in a cliff face can be compressed by the force of the waves and then rushes out when the wave retreats. This can weaken the rock.






	Wave quarrying

	High-energy waves can exert a force of many tonnes per metre squared, which can remove loose, unconsolidated rock fragments.






	Abrasion/corrasion

	Rock fragments wear away the coast. Abrasion involves rock particles being scraped over bare rock, wearing it away and smoothing it. Corrasion occurs when waves hurl debris against the rock, causing pieces to be broken off and wearing it away.






	Attrition

	Eroded rocks are worn smaller and rounder by constant rubbing against each other with the movement of the sea.






	Corrosion/solution

	Weak acidic sea water chemically attacks certain rocks, dissolving minerals.










Characteristics and formation of coastal erosional landforms


Distinctive coastal landforms can be large scale, such as cliffs, wave-cut platforms, headlands and bays, or small scale, such as caves, arches, stacks, blowholes and geos.
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Exam tip


Make sure that you know the difference between sub-aerial and marine erosion processes, and also between weathering and erosion. Do not just use the general terms erosion or weathering — refer to the specific process, such as hydraulic action.
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Cliffs


A cliff is a steep slope that is affected by marine processes. The cliff profile is influenced by the following factors:





•  Geology — harder rocks usually produce steeper cliffs, while softer rocks form lower-angled cliffs.



•  Structure — the dip of the bedding planes influences the angle of the cliff.





Cliff retreat and the formation of wave-cut platforms


Marine erosion creates a wave-cut notch at the cliff base.
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The cliff is undercut, collapses and the process repeats.
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The cliff retreats, leaving a gently sloping surface (1–5º) called a wave-cut platform, also called an intertidal shore platform.
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A wide wave-cut platform prevents marine erosion processes reaching the cliff foot except in storms or the highest tides, reducing the rate of erosion.
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Sub-aerial processes continue working on the cliff face, reducing the angle of slope (Figure 1.6).
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Headlands and bays


Differences in geology result in rocks eroding at different rates, especially on discordant coastlines (Figure 1.7).
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Cave, arch, stack, stump sequence


Marine erosion processes create sea caves along a line of weakness.
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Further erosion results in caves either side of a small headland meeting, forming an arch.
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Over time the arch becomes unstable and collapses, leaving an isolated pillar of rock — a stack.
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Erosion processes attack the stack causing it to collapse, leaving a short section — a stump.
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Revision activity


Explain the factors that have influenced the formation of headlands and bays in the Isle of Purbeck area.
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Typical mistake


Not all stacks form from an arch. Some may result from cliff collapse without an arch being formed.
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Cave, blowhole, geo sequence


Marine erosion processes create sea caves along a line of weakness.
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Waves force air and water into the cave, creating a shaft upwards to the surface and forming a blowhole, where water gushes out in certain tide and wave conditions.


[image: ]


Continued erosion causes the extended cave roof to collapse, leaving a long, narrow inlet — a geo. Geos can also form along a line of weakness, where erosion processes have a greater impact.
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Now test yourself





7  What factors can affect the type of coastal processes and landforms found at the coast?



8  What are sub-aerial processes?



9  What are the processes involved in the formation of a stack?





Answers on p. 169
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Processes of coastal transport and deposition and the associated landforms


Coastal transport


Sediment size and the strength of the current are key factors determining which method of transport occurs. There are four main methods of transport (Table 1.9).




Table 1.9 Methods of sediment transport






	Method of transport

	Description






	Traction

	Sediment rolls or slides along the seabed






	Saltation

	Sediment is bounced along the seabed






	Suspension

	Small particles are held and moved in the water






	Solution

	Material dissolves in the water and is moved by the sea










Longshore drift


Longshore drift is the process that moves sediment along the shoreline (Figure 1.9).


Waves approach at an angle due to prevailing winds. Swash washes sediment diagonally up the beach.
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Gravity pulls backwash with sediment straight down the beach.
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Repeated action results in the net movement of sediment along the beach parallel to the shoreline. The direction is predominantly one way due to the prevailing winds. Changes in wind direction can result in movement in the opposite direction, bringing greater complexity to the landscape.
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Coastal deposition


Deposition occurs when the energy of the sea is too low to transport material. This occurs:





•  when waves lose velocity after breaking



•  when backwash percolates quickly into the beach



•  when sheltered coastlines reduce the wave energy



•  as a result of flocculation






Sediment sorting





•  Large sediment is deposited furthest from the sea by high-energy waves, such as in a storm, creating a steep beach of larger material — a storm beach.



•  Smaller material is deposited nearer the sea.



•  Material nearer the sea is more prone to attrition and being eroded into smaller particles.





Characteristics and formation of coastal depositional landforms


Beaches





•  Beaches comprise loose, unconsolidated sand, pebbles and cobbles.



•  The main influences on beach construction are sediment supply, wave energy and wave direction.



•  Beaches are dynamic landforms, where the profile changes quickly according to changing wave energy.





There are three main types of beach (Table 1.10).




Table 1.10 Types of beach






	Type of beach

	Dominant waves

	Sediment movement






	Swash-aligned beach

	Waves break parallel to the shore

	Sediment moves onshore/offshore






	Drift-aligned beach

	Waves break at an oblique angle to the shore

	Longshore drift along the shore






	Zeta-formed beach

	Waves break at an oblique angle but a headland at each end causes wave refraction, blocking sediment movement

	Longshore drift along the coast, but sediment builds up in front of a headland










Spits


A spit is a linear ridge of sediment joined to the land at one end (Figure 1.10).
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•  Longshore drift moves sediment along the coast.



•  Where the coastline suddenly changes direction, the material continues to be deposited in the original direction.



•  Short-term changes in wind direction or currents cause the distal end to curve, e.g. Hurst Spit in Hampshire.



•  In the sheltered water behind the spit sediment is deposited to form mudflats or saltmarsh.



•  Double spits occur where a pair of spits grow towards each other from facing sides of a bay, for example Christchurch Harbour in Dorset. (However, this example may have been formed by the sea breaching a bar formed across the bay.)
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Exam tip


Make sure you know named and located examples of the different landforms.
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Bar





•  A bar forms when a spit grows to form a ridge that blocks off a bay, creating a lagoon between the mainland and the bar. An example of a bar is Slapton Sands in Devon.



•  Alternatively, a bar may start as deposits out at sea that are driven onshore by rising sea levels (such as at the end of the Ice Age). As sea levels stabilise it becomes a relict feature, for example Chesil Beach in Dorset.



•  If the bar is not connected to the mainland it is a barrier island, for example Scolt Head Island off the north Norfolk coast.
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Revision activity


Look at examples of coastlines shown on OS maps to get used to recognising the way each landform is depicted. If the landform is named, an internet search of images will allow you to view what it looks like.
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Tombolo


A tombolo is a spit or bar that joins the mainland to an island, for example the eastern end of Chesil Beach, where it joins the Isle of Portland.


Cuspate foreland


A cuspate foreland is a triangular-shaped projection from the shoreline made up of a series of ridges created by longshore drift from opposing directions. A famous example is Dungeness in Kent.
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Exam tip


An OS map extract can be used to locate coastal landforms. Make sure you can quote six-figure grid references accurately.
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Aeolian, fluvial and biotic processes and the associated landforms in coastal environments


Aeolian processes


When wind reaches a critical velocity it transports sediment particles, which can lead to the development of sand dunes. The conditions required are:





•  an abundant supply of sand



•  a shallow beach gradient



•  a tidal range allowing a large area of sand to dry out at low tide



•  prevailing onshore winds



•  an area inland where windblown sand can accumulate





Formation of sand dunes


Constructive waves deposit sediment on the beach.
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Winds blowing onshore move sand inland by:





•  creep — sand is rolled along the surface



•  saltation — smaller sand particles bounce over the surface
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Where an obstacle or vegetation reduces wind velocity, the sand is deposited and quickly accumulates.
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Plants such as sea couch grass and marram grass become established, increasing sand accumulation and forming an embryo dune.
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Continued deposition leads to the embryo dunes forming a ridge.
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New embryo dunes form in front of the ridge, repeating the process.
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Gradually the older dunes become covered in vegetation and are stabilised (Figure 1.11).
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The sand dunes at Studland in Dorset contain all the features in Table 1.11. They started forming 500 years ago and are growing at 1 metre per year.




Table 1.11 The features of sand dunes






	Sand dune features

	Description






	Ridges

	Lines of dunes parallel to the coast






	Slacks

	Hollows found between the dune ridges






	Grey dunes

	Older dunes where decomposing organic matter creates a humus layer on the surface, making the dunes appear grey






	Yellow dunes

	Younger dunes with no humus layer






	Embryo dunes

	Youngest dunes in the early stages of formation






	Fore dunes

	Dune ridges closest to the sea






	Fixed dunes

	Older dunes stabilised with vegetation, which are unlikely to change






	Blow-out

	An area of dune that has been eroded by the wind, often due to its protective cover of vegetation being removed by animal or human activity
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Revision activity


A blow-out resulting from a loss of sand dune vegetation leads to higher wind velocities and more sand being transported, which makes it harder for vegetation to re-establish.


How is this an example of positive feedback? What could be done to reduce the impact of a blow-out?
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Fluvial processes


Fluvial processes of erosion and transportation provide a significant supply of sediment to the coastal zone. River estuaries are low-energy coastal environments, with deposition the dominant process.


Tidal flats


Tidal flats are level, muddy areas bordering an estuary.





•  Edges of estuaries are sheltered and so are low-energy coastlines.



•  Deposition of fine sediment is the main process creating a tidal mudflat.



•  At low tide the mudflat is uncovered. Fresh water from tributaries flows across the mudflat to the sea in small channels and rills.



•  Morecambe Bay on the Lancashire coast is an example of tidal flats.






Salt marshes






•  Salt marshes are gently sloping, vegetated areas of intertidal mudflats.



•  Salt marshes are found in low-energy, sheltered locations such as estuaries, lagoons and behind spits.



•  A lack of marine erosion allows salt-tolerant, pioneer plant communities to colonise the mudflats.



•  Salt marshes are dissected by channels and rills.



•  They are important wildlife habitats, some having been protected and managed for wildlife.



•  Many areas in the past have been drained and used for agriculture, for example the Blyth estuary in Suffolk.



•  Many examples of salt marsh are found along the 120 kilometres of Essex coast between the Blackwater and Crouch estuaries. It is known as ‘the Saltmarsh Coast’.





Biotic processes


Coral reefs


Coral reefs are calcium carbonate structures secreted by tiny animals called polyps. They build slowly over time and can be hundreds of metres thick.


The best conditions for coral growth are:





•  clear water, allowing light penetration



•  seawater temperatures 23–29ºC



•  shallow water — less than 100 metres deep



•  wave activity, which aerates the water
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Exam tip


The study of coral reefs is an example of synoptic links between different components of the specification. As well as the study of their formation in Coastal landscapes, attempts to protect and manage an area of coral reef can be studied in Global governance (p. 116).
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91% of all coral reefs are found in the Indo-Pacific region. The Great Barrier Reef off the Queensland, Australia coast is the largest, with over 2,900 individual reefs.


Changes in conditions can kill coral, making it susceptible to erosion. Broken coral can be transported and deposited to make rubble mounds suitable for new coral colonisation.


Mangroves





•  Mangroves form an ecosystem of small trees growing along tropical coastlines where fine sediments have been deposited.



•  The vegetation is adapted to be salt tolerant and able to survive in waterlogged mud with extremes of temperature.



•  Adaptations include stilt roots, roots that grow upwards from the mud to allow oxygen uptake and the ability to absorb air through the bark.



•  Mangroves encourage further deposition and protect coastlines from erosion by reducing wave energy. This can be a method of reducing the impacts of tsunamis (p. 160).



•  The Great Sundarbans mangrove forest in India and Bangladesh is the largest in the world, covering 1,400 km2.
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Now test yourself





10  What may happen to depositional features along a coastline if human activity reduces the supply of sediment by longshore drift?



11  What role does vegetation play in the formation of a sand dune environment?





Answers on p. 169
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Variations in coastal processes, landforms and landscapes over different timescales


Coastal processes vary over timescales ranging from seconds to millennia, resulting in changes to landforms and landscapes (Table 1.12).




Table 1.12 The timescale of coastal changes






	Timescale

	Example of change
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	Seconds

	High-energy storm activity

Rapid mass movement








	Seasonal

	Changes in beach profile






	Millennia

	Sea-level change










Changes in seconds


High-energy storm events


A storm event or tsunami (p. 152) causes an increase in wave energy, resulting in increases in erosion and transportation, which can cause:





•  removal of large amounts of beach sediment, changing the profile or removing it altogether



•  destruction or breaching of sand dunes



•  coastal flooding





Rapid mass movement


Sudden rockfalls, landslides and slumps create changes in cliff-face profiles and retreating cliffs, with the loss of land and possibly buildings.


Seasonal changes


Changes to the beach profile


Seasonal weather changes influence wave type, altering the beach profile (Table 1.13).




Table 1.13 Seasonal changes influencing a beach profile






	Summer

	Winter






	




•  Fewer storms



•  Less frequent high wind speeds



•  Lower-energy waves



•  Waves predominantly constructive



•  Sediment moved onshore, building up the beach, increasing the gradient of the upper beach and forming a berm






	




•  More storms



•  High winds more frequent



•  Higher-energy waves



•  Destructive waves more frequent



•  Sediment moved offshore, lowering the beach profile, creating a steeper upper beach and a gentler lower beach















Changes over millennia


Over geological time sea levels have changed by many metres. There are two types of change (Table 1.14).




Table 1.14 Types of sea level change






	Eustatic change

	Isostatic change






	




•  A global change in the volume of water in the oceans



•  During a glaciation period more water is frozen, resulting in less liquid in the oceans, so sea level falls (p. 78)



•  Global warming of the climate increases melting of continental ice sheets, adding water to the oceans and raising sea level
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