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Introduction


This book has been written to cover one of the three areas of study in the Scottish Qualification Authority’s National 4 and National 5 courses, Global Issues.


Global Issues


The Course Specification for National 4 and National 5 states:


Candidates develop skills in using numerical information in the context of global issues, together with a detailed knowledge and understanding of significant global geographical issues. Key topics include: climate change, natural regions, environmental hazards, trade and globalisation, tourism, and health.


Of the six key topics, you should study two. Four are covered in this book. As outlined below, specific case studies are provided for each topic, to illustrate and support students’ understanding of the issues covered. Candidates should note, however, that in the exam, they can refer to other case studies and examples in their responses.


Climate change


This topic is covered in Chapters 1–7.





•  Features of climate change



•  Causes – physical and human



•  Effects – local and global



•  Management strategies to minimise impact/effects.





Case studies of Florida and Bangladesh are given to help candidates understand the effects of climate change and the strategies employed to reduce its impact.


Environmental hazards


This topic is covered in Chapters 8–18.





•  The main features of earthquakes, volcanoes and tropical storms



•  Causes of each hazard



•  Impacts of each hazard on people and the landscape



•  Management – methods of prediction and planning, and strategies adopted in response to environmental hazards.





Case studies of Mt. St. Helen’s volcano, the Japan earthquake of 2011 and Hurricane Irma in 2017 are given.


Natural regions


This topic is covered in Chapters 19–26.





•  Tundra and equatorial tropical forest climates and their ecosystems



•  Use and misuse of these environments by people



•  Effects of land degradation on people and the environment



•  Management strategies to minimise impact/effects.





Case studies of the Alaska tundra region and the Amazon rainforest are given.


Health


This topic is covered in Chapters 27–34.





•  Distribution of a range of world diseases



•  Causes, effects and strategies adopted to manage:







    •  HIV/AIDS in developed and developing countries


    •  one disease prevalent in a developed country (choose from: heart disease, cancer, asthma)


    •  one disease prevalent in a developing country (choose from: malaria, cholera, kwashiorkor, pneumonia).





In this section, HIV/AIDS, heart disease and malaria are covered.


N4- and N5-level questions and activities


Each chapter contains N4- and N5-level questions and activities. These are designed to develop your knowledge and understanding of global issues, but also to develop a range of skills. These include literacy, numeracy, enterprise, citizenship and thinking skills. The N4 questions and N5 questions test knowledge and understanding of the course content; 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. The activities are differentiated by student response.


At the end of each topic (Chapters 7, 18, 26 and 34) there is an additional set of questions. These give you examples of N4 Assessment questions and N5 SQA-style questions on the topics covered in the preceding chapters. There is also advice on answering these questions and some related tasks.


Each chapter in the book begins by stating the learning intentions. At the end of each chapter you are asked to self-assess your 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 you to use. This ‘I can do’ self-assessment approach is explained 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/or Activities.
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This chapter looks at the physical factors causing climate change.


[image: ]







[image: ]


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





[image: ]  describe how physical factors affect the world’s climate



[image: ]  give examples of some physical factors that cause climate change



[image: ]  explain how these factors cause climate change.
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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 from page 189.


The ‘I can do’ checklist outlines all of the learning intentions for every chapter within this book. You have 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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On the ‘I can do’ checklist, there is also a space for comments. It is worthwhile taking a couple of minutes to write a few comments as you complete each chapter, as they will prove very helpful when you start revising. See the example below.
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Chapter 1



Climate change
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This chapter looks at how the world’s climate is changing.
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By the end of this chapter, you should be able to:





[image: ]  describe what climate change is



[image: ]  describe the natural greenhouse effect



[image: ]  give examples of evidence that our climate has changed.
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The natural greenhouse effect


The Earth is surrounded by an invisible layer of air called the atmosphere. In the atmosphere there are many different gases, chiefly nitrogen and oxygen but also several others in much smaller amounts. They are all important to us in different ways. Only some of the gases in the atmosphere are greenhouse gases; but they are essential because they help to keep the Earth warm. Without the presence of these greenhouse gases, life on Earth could not exist. Figure 1.1 illustrates this natural greenhouse effect.


The Earth is heated by the sun. It emits heat energy that passes through the atmosphere and heats the Earth. When the Earth heats up, it also emits heat energy. But some of this heat can now be absorbed by the greenhouse gases in the atmosphere, instead of escaping back into space. This keeps the Earth warm and is called the natural greenhouse effect. This is because these gases act just like the panes of glass in a greenhouse; they allow the sun’s heat in but they trap some of the heat trying to get out. So the greenhouse becomes hotter than the air outside.
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Did you know…?


There are many different greenhouse gases, such as water vapour, carbon dioxide, methane, nitrous oxide and ozone.
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Climate change


The term ‘climate change’ means a significant change in global weather patterns over a long period of time. Figure 1.2 shows how temperatures have changed in the last 100 years. You can see that temperatures have been rising since 1975. Figure 1.3 shows how temperatures have changed in the last 10,000 years. You can see that they have changed even more. At times we have been a little warmer and 10,000 years ago much colder. In fact, climate change has been taking place ever since the Earth was formed and it will surely change just as often in the future.
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Because climate change has been going on for so long, we know that human beings cannot have been responsible for all of it. So climate change must be due to both natural causes and human activities.


Every country in the world has experienced some form of climate change over the last 10,000 years. We know this because records have been collected from a number of different sources, highlighting long-term, medium-term and short-term changes. Table 1.1 below describes some of these changes.
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National 4





1.  Using the word bank below, copy and complete the paragraph, which explains how our atmosphere helps to keep the Earth warm.


The sun emits heat energy that passes through the Earth’s __________. The Earth heats up and some of its heat energy is radiated back into the atmosphere. The greenhouse gases in the atmosphere __________this heat energy and store it in the atmosphere rather than letting it __________into space. This is called the __________. The main greenhouse gases are __________, __________and __________.


carbon dioxide     natural greenhouse effect     methane     absorb
atmosphere          water vapour     escape



2.  Draw a similar diagram to Figure 1.1 in your jotter and label it with the following information:







     •  Atmosphere


     •  Greenhouse gases


     •  Arrow showing the sun’s radiation


     •  Arrow showing heat energy from the Earth








3.  What does the term ‘climate change’ mean?



4.  Look at Figure 1.2. What was the average temperature in (a) 1880, (b) 2010?



5.  Look at Figure 1.3. What was the average temperature (a) 10,000 years ago, (b) 6000 years ago, (c) 2000 years ago?



6.  We have sources of evidence that our climate has changed. Explain how we know that there have been changes to our climate:







    (a)  in the short term


    (b)  in the medium or long term.
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National 5





1.  Describe, in detail, how the atmosphere helps to keep the Earth warm enough to sustain life.



2.  Draw a diagram similar to Figure 1.1 and annotate it in your own words.



3.  Give a definition of the term ‘climate change’.



4.  Look at Figure 1.2. Describe the changes in the world’s average temperature since 1880.



5.  Look at Figure 1.3. When were the coldest and warmest periods in the last 10,000 years and how much colder and warmer were they?



6.  Choose one of each of the sources showing how our climate has changed and describe it in detail.
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Activities


Activity A


Look at the pictures below and decide which methods of recording climate change are being shown.
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Activity B


Look at the pictures below.




     (a)  Which picture shows a very cold, dry climate? Why?


     (b)  Which picture shows a climate which has changed a lot? Why?


     (c)  Which picture shows a warm, wet climate? Why?
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Activity C


Scientists have been keeping a record of average air temperatures and average sea temperatures in country A. The findings for the last ten years are shown below.


Draw a multiple line graph to show the results.
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Chapter 2



Climate change – physical factors
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This chapter looks at the physical factors causing climate change.
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By the end of this chapter, you should be able to:





[image: ]  describe how physical factors affect the world’s climate



[image: ]  give examples of some physical factors that cause climate change



[image: ]  explain how these factors cause climate change.
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Physical factors affecting our climate


Most people instantly think of human activities when trying to explain climate change, not realising that natural events have and have had a huge impact on global climate.


Natural reasons for climate change include changes in solar radiation, changes in oceanic circulation, volcanic eruptions, the Earth’s movement and the movement of crustal plates; all of these have played a noticeable part in long-term climate change.
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Did you know…?


The climate has always changed, and it always will.
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Changes in solar radiation


Our climate changes because we do not always receive the same amount of heat energy from the sun. The number of sunspots on the surface of the sun changes all the time and peaks every eleven years, on average. The greater the number of sunspots, the more heat we receive from the sun. For example, for a period of 70 years starting in the late 1600s there were few sunspots on the sun and our climate became colder (sometimes called ‘The Little Ice Age’).


The Earth’s stretch, tilt and wobble


The Earth spins on an axis that is tilted at approximately 23 ° to the vertical and it moves around the sun in an orbit. It takes 24 hours for the Earth to spin on its axis and it takes just over 365 days for it to orbit the sun. Over thousands of years the Earth’s tilt changes, its orbit changes and it wobbles on its axis. All these changes affect our climate. For example, when the Earth tilts more on its axis and when its orbit takes us closer to the sun, it makes the climate warmer. These events are thought to explain why our Ice Ages ended.
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Changes to ocean currents


The oceans help to transfer heat energy around the world. Within the oceans are ocean currents; some of these are flowing towards the tropics and some are flowing towards the poles. The ocean currents flowing from the tropics to the poles transfer warm water, and vice versa; this affects the climates of countries all over the world. Figure 2.2 shows the main currents that are responsible for transferring this heat energy. In the UK we benefit from the North Atlantic Drift, an ocean current in the Atlantic Ocean that brings warm water from the tropics. It especially affects the west coast and makes our winters 5 °C warmer.


Over time, ocean currents change direction and they can also become stronger or weaker. When they do this they change the climates of the places they flow past. The North Atlantic Drift suddenly stopped 11,000 years ago, which triggered a short return of the Ice Age (see Figure 1.3). There is also some evidence that it has been slowing down in the last 50 years.


Volcanic eruptions


During a volcanic eruption lava, ash and gases are ejected from the volcano and sent into the atmosphere. In the atmosphere these particles absorb some of the heat energy from the sun, preventing it from reaching the Earth’s surface. This lowers temperatures. There have been many eruptions over the years that have decreased global temperatures, including Mount St. Helens (1980), Mount Hekla (1980) and Mount Pinatubo (1991). In 1815 Mount Tambora in Indonesia erupted and sent more gas and ash into the atmosphere than has any other volcano. The Earth cooled down, Europe received snow in August, crops failed and the following year was known as the year without summer. If one eruption can do this, scientists believe that a period with a lot of volcanic activity makes the climate colder.
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Plate tectonics



The further you are from the equator, the cooler the summer and winter temperatures are likely to be. However, the location of countries today is not where they have always been. Every country, continent and ocean is sitting on top of huge tectonic plates. These plates are constantly moving and have been doing so for hundreds of millions of years.


If we take Britain as an example, approximately 300 million years ago Britain lay on the equator and we had hot, wet weather. Over the years, we have drifted to our current latitude, passing through other climate regions, and so we have had a hot desert climate, a warm Mediterranean climate and now a cooler wetter climate.
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Did you know…?


On average, tectonic plates move approximately 5–10 cm each year.
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This clearly explains why the climate of a country changes but plate tectonics (moving crustal plates) also explains why the world’s climate has changed. As the continents move they affect the world’s climate. For example, when there are many continents near the poles ice sheets form quickly and the whole world cools down; when there are many continents near the equator the opposite is true. And, of course, when continents break up there is lots of volcanic activity.
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National 4





1.  Explain how sunspot activity affects our climate.



2.  What is the Earth’s stretch, tilt and wobble?



3.  What is an ocean current? How can ocean currents cause our climate to change?



4.  Draw a diagram to show how volcanic eruptions prevent heat energy from reaching the Earth’s surface. Label it with the following information:







     •  Ash and gases


     •  Atmosphere


     •  Incoming solar energy


     •  Earth’s surface








5.  Describe how the movement of crustal plates can cause climate change.



6.  The text mentions three things that have either started or stopped an Ice Age. Describe one of these.
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National 5





1.  The Earth does not always receive the same amount of heat from the sun. Explain how this happens.



2.  Rearrange the following sentences so that they explain how ocean currents affect climate change.







     •  A change in the pattern and strength of ocean currents changes the distribution of heat around the planet.


     •  Warm ocean currents transfer warm water from the tropics to the poles.


     •  This causes climates to change.


     •  Cold ocean currents replace this warm water by transferring cold water from the poles to the tropics.








3.  Describe, in detail, how plate tectonics affects the climates of countries.
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4.  Explain to this person why he is wrong. Use a diagram to help.



5.  The text mentions three things that have either started or stopped an Ice Age. Describe two of these.
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Activities
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Activity A


Look at the events in the table above. For each one, decide (a) whether it will make the Earth colder or warmer and (b) whether it will be a short-term change (take place over a few years) or a long-term change (take place over thousands of years). Then draw the table and complete it.


Activity B


Choose one of the factors that cause climate change and draw a poster to show exactly how it does so.


Activity C


Using Figure 2.2 and an atlas answer the following questions:




     (a)  Which ocean current moves warm water from the Gulf of Mexico to Western Europe?


     (b)  Name one country affected by the Benguela current.


     (c)  Is the Canaries current warm or cold?


     (d)  Name two countries in West Africa that are affected by the Canaries current.


     (e)  Which current passes by Chile?


     (f)  Which current passes by California?
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Chapter 3



Climate change – human factors




[image: ]


This chapter looks at the human factors causing climate change.
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By the end of this chapter, you should be able to:





[image: ]  describe the difference between the natural and the enhanced greenhouse effect



[image: ]  give examples of some human activities that contribute to climate change



[image: ]  explain how these activities affect the climate.





[image: ]





The natural and the enhanced greenhouse effect


In Chapter 1 we looked at the importance of the natural greenhouse effect. This is the effect of having small amounts of greenhouse gases in the atmosphere which allow life on Earth to exist because they trap heat and keep us warm. However, if these gases increase in the atmosphere, they can cause global temperatures to increase.


The enhanced greenhouse effect is caused when human activities release greenhouse gases into the atmosphere (Figure 3.1). When greenhouse gases are in the atmosphere they absorb heat energy, trapping it and causing temperatures to increase. Greenhouse gases can remain in the atmosphere for many years.
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Did you know…?


Carbon dioxide can stay in the atmosphere for 200 years! Nitrous oxide will persist for about 114 years. Methane remains there for about 12 years.
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Human causes of climate change


Most scientists agree that before the Industrial Revolution people did not affect the climate. Any changes to the climate before 200 years ago have to be explained by natural causes. However, since then, we know that human activities have released a lot of greenhouses gases into the atmosphere, chiefly carbon dioxide, methane, nitrous oxide and chlorofluorocarbons. And if we have increased the amount of greenhouse gases in the atmosphere, it is highly possible that we have been responsible for changing the climate. Remember we found out in Chapter 1 that, in the last 100 years, global temperatures have increased by nearly 1 °C. Climatologists also predict that by 2100, temperatures could rise by another 1–6 °C if greenhouse gases are not reduced. So what have we been doing to cause the enhanced greenhouse effect?
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Increased carbon dioxide (CO2)


The burning of fossil fuels such as coal has resulted in huge amounts of carbon dioxide being released into the atmosphere. Before the invention of electricity coal was very important as it was used to power factories and trains and to warm homes. Although widespread use of coal in the developed world is less common today, fossil fuels are still burned in power stations to produce electricity.


There are more vehicles on the world’s roads today than there have ever been. Over one billion cars alone were recorded in 2011. Most vehicles run on petrol, which is a fossil fuel. When it is burned it releases CO2 into the atmosphere.


Deforestation is an increasing problem across the world, particularly in the rainforests. Trees are known as ‘the lungs of our planet’ as they take in carbon dioxide and release oxygen. Destroying large areas of forest each year means there are fewer trees to take in carbon dioxide, which means more carbon dioxide remains in the atmosphere.
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Did you know…?


Deforestation accounts for 20% of all carbon dioxide emissions. This is more than the carbon dioxide emissions from all air travel.
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Did you know…?


Each year 6 billion tonnes of carbon dioxide is released into the atmosphere.
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Increased methane (CH4)


Each year 200 million tonnes of methane is released into the atmosphere. Most of the increase in methane comes from padi fields, which alone contribute about 10% of all greenhouse gas emissions. Padi fields are flooded fields that are used to grow rice. They are most common in eastern Asia where rice is the main food crop and used to feed millions of people. Rice absorbs carbon from the atmosphere; however, if the plant is not able to use the carbon it is dispersed into the soil where it converts to methane. It is then released into the atmosphere.


Animal dung and belching cows are major contributors to climate change. On average one cow releases about 100 kg of methane each year. Considering there are at least 1.5 billion cows on the planet, that is a lot of methane being released into the atmosphere. Much of the deforestation in the tropical rainforests has taken place in order to increase food production and much of the deforested land is being used for large-scale cattle ranches.


Landfill sites are huge areas of land that have been dug out so that domestic and industrial waste can be buried. As the waste begins to decompose it produces methane, which then goes into our atmosphere.


Increased nitrous oxide (N2O)


Nitrous oxide is 200–300 times more effective in trapping heat than carbon dioxide and it has one of the longest atmosphere lifetimes of all the greenhouse gasses, lasting for up to 120 years. Since the Industrial Revolution, the level of nitrous oxide in the atmosphere has increased by 16%.
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Did you know…?


The United Nations believes that 13 million hectares of forest is cut down each year. That is equivalent to 26 million football pitches!
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Nitrous oxide is released when people add nitrogen to the soil by using fertilisers. Soils release over half of the nitrous oxide in the atmosphere: two to four million tonnes per year.


Vehicles are also a major contributor to increased levels of nitrous oxide, as it is released when petrol and diesel are burned.
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Ice core analysis

This is a very effective way of
collecting long-term records of
temperature changes. In polar
regions snow falls every year and
never melts. Over time, the layers
of snow compact under their own
weight to form ice. By drilling
through that ice and taking samples
of it, records of temperature and
atmospheric gases can be built

up for periods of hundreds of
thousands of years. The samples
that are taken contain dust, ash,
gas and air bubbles and radioactive
substances. These can then be
analysed to build a climate record.

Tree ring analysis

Trees tend to make one growth
ring each year, with the newest ring
nearest the bark. A year-by-year
record or ring pattern is formed that
reflects the climate conditions in
which the tree grew. For example, a
wide ring shows that it was warm and
wet because the tree had adequate
moisture and a long growing season,
while a dry or cold year would result
in a very narrow ring.

Recording changes in
biodiversity

Different species of animals and
plants are adapted to certain
environments. If the conditions
change then they have three
options: move, adapt or die. By
recording changes to the numbers
and types of animals and plants

in different areas, we can tell how
the climate is changing there.

Glaciers

Glaciers are also a good source of
information on climate change. Glaciers
are moving rivers of ice and they flow
downhill due to gravity. They are very
sensitive to temperature fluctuations. If
temperatures are consistently low, the
glacier will grow and advance; if there is
an increase in temperatures the glacier
will retreat (meld. It will leave evidence
of where it used to be.

Ice extent

Keeping an annual record of the
extent of ice around the world is a
good way of showing changes to
our climate.

Measuring air and sea
temperatures

Making a continuous record of
the temperature is a good way of
showing whether our climate is
changing. By recording temperatures
all the time we can compare them
with previous years. We have been
doing this for over 100 years.

Table 1.1

Examples of measuring long-term, medium-term and short-term climate changes
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