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Introduction



This book has been written to cover Unit 1 of the Scottish Qualification Authority’s National 4 and National 5 Geography courses.


Unit 1: Physical Environments


The Course Specifications for National 4 and National 5 state:


In this Unit, learners will develop geographical skills and techniques in the context of physical environments. Learners will develop a knowledge and understanding of the processes and interactions at work within physical environments. Key topics include: location of landscape type; formation of key landscape features; land use management and sustainability; and weather. Learners will study a selection of landscape types from contexts within Scotland and/or the UK. Landscape types will be chosen from: glaciated upland; upland limestone; coastlines of erosion and deposition; and rivers and their valleys. Personalisation and choice is possible through the landscape types and areas chosen for study.


Students have a choice of study between:






	Either

	glaciated uplands and coastal landscapes






	Or

	upland limestone and rivers and their valleys.







All four landscape types are included in this book for the benefit of students who study National 4 (N4) one year and National 5 (N5) the next.


Whichever choice the students make, they must study the physical landscape and uses of both landscape types but they only need to study land use conflicts in one of the landscape types. In this book, land use conflicts are covered more thoroughly for glaciated uplands and upland limestone.


Each chapter contains N4-level and N5-level questions and Activities. They are designed to develop a knowledge and understanding of physical environments and weather in the UK but also to develop a range of skills. These include the unit-specific mapping skills in Outcome 1 but also skills such as literacy, numeracy, enterprise, citizenship and thinking skills. The N4 and N5 questions are mostly similar in style to examination questions; the Activities test the same concepts but encourage active learning and the development of a wider range of skills.


Answers to questions at N4 and N5 are differentiated chiefly according to the amount of detail given. As a result N4 questions in this book are mostly worth 2–4 marks, while N5 questions are worth 3–6 marks. The Activities are differentiated by student response.


Each chapter in the book begins by stating the learning intentions. At the end of the chapter students are asked to self-assess their understanding of these learning intentions using the traffic-light system. A photocopiable checklist for all the learning intentions is found at the back of this book for students to use. This ‘I can do’ self-assessment approach is explained to students on the following page.


‘I can do’


Each chapter in this book has a box at the beginning outlining what you will be learning and what you should be able to do after you have completed the N4/N5 questions and Activities.
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This chapter looks at how weathering affects our landscapes.
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By the end of this chapter, you should be able to:





•  describe the two main types of weathering



•  explain how rock types affect the rate of weathering



•  explain how the weather affects weathering processes.
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It is very important that you feel confident about these as you will be assessed on them.


After you have completed each chapter, you will be asked to fill out the ‘I can do’ boxes for that chapter. These can be found at the back of the book on pages 139–144.


The ‘I can do’ checklist outlines all of the learning intentions for every chapter within this book. You need to fill it out based on how well you understood the information in the chapter. It is a ‘traffic light’ system:
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Now complete the ‘I can do’ boxes for this chapter.





•  RED means that you DO NOT FEEL THAT YOU UNDERSTAND THIS AND DON’T THINK YOU CAN DO THIS NOW.



•  YELLOW means that you THINK YOU CAN DO MOST OF IT BUT YOU STILL HAVE SOME PROBLEMS.



•  GREEN means that you FULLY UNDERSTAND THIS AND YOU CAN DO IT WITHOUT ANY DIFFICULTY.
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On the ‘I can do’ checklist, there is also a space for comments. It is worthwhile taking a few minutes to write a few comments about the chapter, as they will prove very helpful when you start revising. See the example below.
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Chapter 1



Our physical environment (1)
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This chapter looks at the effects of erosion on our physical environment.
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By the end of this chapter, you should be able to:





•  describe the environments of the British Isles over time



•  describe the four main agents of erosion



•  explain the impact of these agents of erosion.
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The British Isles millions of years ago


In Western Australia it is possible to travel for hundreds of kilometres across an unchanging landscape of flat featureless plains. In northern Canada and Russia you can travel for the same distance through vast tracts of coniferous forests. But, within a few hundred kilometres in the British Isles, the physical landscape changes from steep, rugged mountains to flat plains, from woodland and moorland to bare rock plateaus, from wide river valleys to deep gorges and, on the coast, from long tracts of sandy beaches to dramatic cliff headlands and wide sea inlets.




[image: ]


Did you know…?


The red sandstone from which many of our tenement houses are built formed when the British Isles was a hot desert.
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To find out why we have such landscapes we must go back in time – a long, long way back in time. And if we go back far enough we find that the British Isles used to have landscapes as dramatic as any found in the world today.
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Figures 1.1–1.4 provide clues as to what has shaped our land. The most awesome force has been mountain building. Crustal plates crunching together long ago squeezed up rocks into mountains and, as all the rocks were stretched, cracks appeared and millions of tonnes of lava poured out from the cracks. This now forms distinctive areas of high land, such as Snowdon in Wales, Edinburgh’s Castle Rock and Arthur’s Seat, and the Cuillin Hills on Skye.


Agents of erosion


From the time these mountains were formed they have been weathered and eroded so much that only their stumps remain today. In a few million years they will have been worn away completely.


The wearing down of rocks has been carried out chiefly by the big four agents of erosion – wind, waves, rivers and moving ice. They have not only eroded vast amounts of rock, they have also transported it away and then deposited it, creating new landforms as they did so.


The power of the wind picks up sand and smaller particles and blasts them against rocks, slowly wearing them away. They deposit the material they have eroded in the form of dunes, when they slow down and lose power.


Moving ice freezes onto rocks and then tears them away as it moves forward. It deposits this material in the form of hummocky mounds of soil when the ice finally melts.


Fast-flowing rivers and large waves have enough energy to pick up large rocks and boulders, which they use to pound against the rocks, breaking them up. Then, the sheer power of the moving water removes them. They are deposited in the form of mudbanks and beaches when they eventually slow down and lose energy.
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National 4





1.  Make a simple timeline showing how the British Isles has changed from 450 million years ago.



2.  Name the four main agents of erosion.



3.  Describe how the wind erodes rocks.



4.  Describe how moving ice erodes rocks.



5.  Describe how water erodes rocks.



6.  All of the main agents of erosion deposit the material they have eroded. In each case, what happens to the deposited material?
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National 5





1.  Make a timeline showing how the British Isles has changed from 450 million years ago.



2.  Describe, in detail, how each of the four main agents of erosion erodes rocks.



3.  All the rocks that have been eroded are eventually deposited. Why do the different agents of erosion deposit the rocks they are carrying?



4.  Describe, in detail, the features that form as a result of deposited material.



5.  Explain, in detail, why mountains do not last forever.
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Activity A


Look carefully at the pictures below and decide what type of erosion created each of these landscapes.
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Activity B


Thinking about each of the different agents of erosion, and using the photos above to help, what type of erosion do you think is the most dramatic? Why?


Activity C


Which agents of erosion do you think are most powerful in:




     (a) hot deserts


     (b) rainforests


     (c) polar regions


     (d) our climate?





Why do you think this?


Activity D


In pairs or groups, you have to create a series of movements that show these different agents of erosion. For example, you could show wave erosion by making one hand into a fist, and with the other hand straight, gently hit the straight hand with your fist to show the large rocks hitting off a cliff.


Present your movements to the rest of the class.
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Chapter 2



Our physical environment (2)
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This chapter looks at how weathering affects our landscapes.
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By the end of this chapter, you should be able to:





•  describe the two main types of weathering



•  explain how rock types affect the rate of weathering



•  explain how the weather affects weathering processes.
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Not only have our rocks been attacked for millions of years by rivers, wind, waves and moving ice, they have also been worn down by the weather. Over long periods of time rocks have been weathered until they crumble or rot away. The main types of weathering are chemical and physical.


Chemical weathering – rain action
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Rain is a weak acid. This is because it absorbs carbon dioxide as it falls through the atmosphere. When it reaches the Earth’s surface, it dissolves some of the minerals that make up rocks, especially calcium carbonate which is found in limestone. The rain passes down into the rock through cracks, dissolving the rock and leaving potholes and caves, which eventually collapse.


Physical weathering – freeze–thaw action (frost action)


Rainwater enters cracks in rocks and, in winter, this water sometimes freezes. When it freezes it expands, which forces the crack wider. When this is repeated thousands of times, pieces of rock break off (see Figure 2.2). On steep slopes these jagged pieces of rock slowly roll down the hillside under gravity. They collect at the bottom and form a scree slope. The largest, heaviest pieces of rock roll further and so are found below the smaller, lighter pieces.
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All the agents of erosion and weathering are more powerful in uplands than in lowlands. So they wear away our uplands but deposit material in our lowlands. As a result our landscape is becoming flatter and, in time, may become completely flat.


Rock types


Our landscape is shaped by the forces of weathering and erosion but the amount of weathering and erosion that takes place depends very much upon the type of rock underneath. In some areas the rock type is resistant (for example granite) and is eroded very slowly, whereas elsewhere rocks such as clay and shale are much less resistant and are eroded quickly. Some rocks, such as limestone, are made up of calcium and are affected by chemical weathering. Others have many cracks in them and may be subject to freeze–thaw weathering.


The weather


Another agent of weathering is the weather itself. Depending on the weather, some agents of weathering and erosion are powerful while others are less so. For example, wind erosion is a product of dry, windy weather, glacial erosion is a result of freezing conditions, and chemical weathering is most common when the weather is warm and wet. Because the weather affects the agents of weathering and erosion, it has a big influence on the shaping of our physical landscape and the environment (and, of course, on our human environment as well). We shall therefore first look at weather in more detail.
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Did you know…?


GEOGRAPHY ROCKS!
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National 4





1.  Give two examples of types of weathering that cause rocks to crumble or rot away.



2.  Describe how rain can weather rocks.



3.  Why do you think freeze–thaw action happens mostly in winter?



4.  Draw a series of diagrams showing the formation of a scree slope.



5.  In what way does the rock type affect the height of the land?



6.  Why is our landscape becoming flatter?
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National 5





1.  Describe in detail the processes involved in chemical weathering.



2.  Explain in detail how the different elements of the weather contribute to freeze–thaw action.



3.  Draw a series of diagrams showing the formation of a scree slope.



4.  Some of Scotland’s highest mountains are over 1000 metres. What type of rock are they likely to be made of? Explain your answer.



5.  Explain why (a) physical and (b) chemical weathering is more powerful in upland areas.
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Activity A


There are three main rock types found in the British Isles. These were formed millions of years ago, as explained in Chapter 1.


Using the Internet to help you, research how each of the following rock types form: metamorphic, sedimentary and igneous.


Activity B


Make a table in your jotter with two columns headed: Physical weathering and Chemical weathering.


Look at the following words and decide whether each one is linked with physical or chemical weathering.
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Activity C


Read each of the statements below carefully. Some statements might contain false information. Re-write each statement with the correct information.
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