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Introduction


 


This book has been written specifically for the OCR GCSE Geography B: Geography for Enquiring Minds specification to be first examined in September 2018. The writers are all experienced teachers and subject specialists who provide comprehensive and up-to-date information that is both accessible and informative.


The authors have written this book for those with enquiring minds, for those that wish to know and find out about the people and places that make our world so fascinating. By working through the enquiry questions running throughout each topic and each chapter, it will help you to take an enquiry-based approach to your learning. You will find out about the world by thinking, studying and questioning like a geographer.


This book includes a range of features designed to give you confidence and make the most of your course in a clear and accessible way, as well as supporting you in your revision and exam preparation.


Features in the book




[image: ]


• Learning objectives


At the start of each section is a list of what you will cover to help you track your learning. At the end of each section, you can return to this feature and check whether you feel confident that you have covered everything required.
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Key term


Key terms are highlighted in red throughout the book. You will find definitions of these key terms in the glossary on pages 286–290. You should learn these key terms and definitions so that you can use them effectively in your exams.
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Activities


Throughout each chapter you will find activities designed to help you think about the content on the pages. These are made up of different question types:





•  activities that help you analyse and understand the information and illustrations contained within the pages, including individual, paired and group work



•  activities that help you prepare notes and summaries to help you with your revision



•  questions that are similar to those you will find in your exams



•  questions that help you to develop and practise your geographical skills.
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• Take it further
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    Take in further questions are included for students aiming for the higher grades, and may ask questions that require you to go beyond the information found in this student’s book.
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[image: ] Geographical Skills


Geographers need certain skills in order to be able to process information from maps, graphs or text extracts. These skills include being able to read an Ordnance Survey map, or describe the trend on a graph. The Geographical skills boxes in this book will help you to develop these important skills and will help you tackle the activities on each page.
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[image: ] Fieldwork ideas


Possible ideas for fieldwork projects appear in boxes throughout the book. Chapter 17 will help you to pull all these ideas together and plan for fieldwork, including how it will be assessed in your exam.
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Practice questions


Although you will work through lots of exam-style questions in the activities throughout the book, at the end of each topic is a dedicated page to these question types, which also show you how many marks each question is worth. You can use these as an end-of-topic test to check that you can understand and remember what you need to know for this topic in the exams.
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Case study


Case studies of real-life places will help you to put the geographical concepts that you learn into context. For your exams, you need a detailed and thorough knowledge of some places to help you answer some of the case study questions. The UK map on this page and the World map on page viii show you the location of the case studies found in this book.
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Tips


Throughout the book and alongside the practice questions you will find tips to help you relate the content to the assessment questions.
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Figure 1: The location of case studies within the UK that are used in this book
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Figure 2: The location of case studies outside the UK that are used in this book








TOPIC 1 Global Hazards
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Chapter 1: How can weather be hazardous?


By the end of this chapter, you will know the answers to these key questions:





•  Why do we have weather extremes?



•  When does extreme weather become hazardous?



•  Case study: The ‘Big Dry’ – is El Niño to blame for Australia’s drought issues?



•  Case study: Why did Boscastle experience a flash flood on 16 August 2004?



•  Case study: Was there really a heatwave in the UK in summer 2015?



•  Case study: Super Typhoon Haiyan: a physical or human disaster?
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Chapter 2: How do plate tectonics shape our world?


By the end of this chapter, you will know the answers to these key questions:





•  What processes occur at plate boundaries?



•  How can tectonic movement be hazardous?



•  Case study: How was the eruption of Eyjafjallajökull hazardous?



•  How does technology have the potential to save lives in hazardous zones?
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There are a variety of hazards that impact human lives. How dangerous do you think the place shown in this photograph is? How can we protect people from hazards like this?





CHAPTER 1 How can weather be hazardous?
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Why do we have weather extremes?





•  In this section you will:







    •  examine the global circulation system, including the effects of high and low pressure belts in creating climatic zones


    •  explore the extremes in weather conditions associated with wind, temperature and precipitation in contrasting countries


    •  consider the causes, distribution and frequency of tropical storms and drought, and whether these have changed over time.
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What is the global pattern of air circulation?


There are large-scale, circular movements of air over the Earth’s surface. These circulations of air transport heat from the tropical regions at the Equator, where the Earth gets more heat from the Sun, to the polar regions at the poles.


The imaginary lines that surround the Earth are known as lines of latitude. The Equator is at the 0° latitude line and the region spanning it is known as the ‘low’ latitudes. The polar regions are towards 90° north and south of the Equator line and are known as the ‘high’ latitudes.


The world is divided into two at the Equator line to create the northern and southern hemispheres. In each hemisphere there are three specific ‘cells’ of air called Hadley, Ferrel and Polar (Figures 1 and 2). Within these cells, air circulates within the troposphere, an area of the atmosphere from the Earth’s surface up to 10–15 kilometres high. The troposphere is the part of the atmosphere where the Earth’s weather takes place. The three cells of air play an important role in creating the distinct climate zones that we experience on Earth.
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Figure 1: Global circulation system
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Figure 2: Differences between the three circulatory cells





What happens in areas of high pressure and low pressure?


What we know as wind is air moving from high to low pressure. Atmospheric air pressure is the force exerted on the Earth’s surface by the weight of the air. It is measured in millibars. The normal range of air pressure is 980 millibars (low pressure) to 1050 millibars (high pressure). Where the air in the Hadley cells rises at the Equator, low pressure is created. However, where the Hadley and Ferrel cells meet at 30° north and south of the Equator, air descends, creating high pressure on the ground below (see Figure 3). The contrasts in air pressure associated with the different cells, combined with distance from the Equator, creates regions with distinctive average temperature and rainfall patterns (see pages 4–5).
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Figure 3: The difference between high and low pressure





What happens in areas of low pressure?


A low-pressure system occurs when the atmospheric pressure is lower than that of the surrounding area. It is usually associated with high winds and warm, rising air. As the warm air cools and condenses as it rises, it forms clouds. Condensation is the process whereby this rising vapour turns into a liquid. Eventually, moisture falls from the atmosphere as rain, sleet, snow or hail, collectively known as precipitation. Daytime ranges of temperatures are unlikely to be large, as the cloud cover reflects solar radiation during the day and traps heat during the night.


What happens in areas of high pressure?


When air cools it becomes denser and starts to fall towards the ground, increasing the air pressure. This cool air is subjected to warming, which causes any clouds to evaporate. Also, heavy rain at the Equator means that most of the moisture in the atmosphere is removed before the air reaches the sub-tropics. At 30° north and south of the equator high pressure systems are usually associated with clear skies and dry (possibly hot), calm weather.
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Figure 4: A synoptic weather chart showing an area of high pressure over the UK recording 1036 millibars






What is the relationship between the global circulation system and the major climate zones of the world?


A number of climate zones, or belts, can be traced between the Equator and the pole in each hemisphere as a result of the global movements of air and the atmospheric pressure that this generates.
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TEMPERATE CLIMATE


In the mid-latitudes, 50°– 60° north and south of the Equator, two air types meet, one warm from the Ferrel cell and one cold from the Polar cell. Low pressure is created from the rising of the warm, sub-tropical winds over the cold, polar winds at a front. As this air rises and cools, it condenses to form clouds and ultimately frequent rainfall. This is typical of the UK.
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Figure 5: Map of the three common climate zones
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Figure 6: Peak District, Derbyshire, England
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Figure 7: Namib desert, Namibia, Africa
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Figure 8: Windward Islands, Dominica, Caribbean
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TROPICAL CLIMATE


This is a belt of relatively low pressure, heavy rainfall and thunderstorms as a result of rising air in the Hadley cell. Places such as northern Brazil in South America and Malaysia in South East Asia experience this climate.


[image: ]







[image: ]

Figure 9: Antarctic Peninsula
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SUB-TROPICAL (DESERT) CLIMATE


At 30° north and south of the Equator there is high pressure as a result of sinking, dry air as the Hadley and Ferrel cells meet. This creates a belt of desert regions. These include the Sahara in northern Africa and the Namib desert in Namibia, southern Africa. Daytime temperatures can exceed 40 ° C, while at night, due to a lack of cloud cover, temperatures can fall to below freezing.
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Figure 10: Climate data for Djanet, Algeria
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POLAR CLIMATE


At the highest latitudes, cold air from the Polar cell sinks, producing high pressure. This is characterised by dry, icy winds caused by the spin of the Earth. In some places in Antarctica, the average annual wind speed is nearly 50 miles per hour!
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Activities





1. Multiple choice:


    Which two cells meet to bring high pressure to the sub-tropical region?







    a. Hadley and Hadley


    b. Hadley and Ferrel


    c. Polar and Ferrel








2. Describe the difference between high and low pressure.



3. Use the climate data in Figure 10 to draw a climate graph for Djanet, Algeria.



4. In which climate zone is Djanet located? How do you know this?



5. With the help of Figure 1 on page 2 which shows the global circulation of air, and pages 4 to 5, explain why the rainfall in Djanet is so low.
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• Take it further
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6. Why is the average daytime temperature for a high pressure region misleading?
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[image: ] Geographical skills


A climate graph (Figure 11) shows the average temperature and rainfall for a place during a year. It is measured using months of the year on the x axis and both y axes are used to plot the rainfall in bars and the temperature as a line.
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Figure 11: Climate graph for London, UK
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Weather extremes: where are the coldest, hottest, driest, wettest and windiest places in the world?
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Figure 12: Location of the world’s weather extremes
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DEATH VALLEY: Driest place in North America with an average rainfall of 500 mm. Storms coming from the Pacific Ocean must travel over a series of mountain ranges on their journey eastwards. This means that many of the clouds have already cooled, condensed and fallen as rain before they reach Death Valley.
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MOUNT WAIALEALE: Located on the island of Kauai in Hawaii, this is the wettest place in America with an annual average rainfall of 9763 mm.
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PUERTO LÓPEZ: A small fishing village in Colombia is one of the wettest places on Earth. It has an annual rainfall of 12,892 mm. In the mid-1980s, it rained every single day for two years!
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URECA: Located on the southern tip of Bioko Island in Equatorial Guinea, this is the wettest location in Africa with an average annual rainfall of 10,450 mm.
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ATACAMA DESERT: Coastal mountains to the west block moist air from the Pacific and the Andes block rain from the Amazon in the east (see Figure 13). The prevailing wind (most frequent wind direction) comes from the south-east and carries moist air from the Atlantic.


As the air is forced to rise to cross the Andes it cools, condenses and turns to rain on the eastern side of the Andes. This leaves the Atacama in the rain shadow, which means that it receives little rainfall as high land shelters it from rain-producing weather systems. This creates a ‘shadow’ of dry conditions on the western side of the Andes.


On its western side, the Atacama lies close to the ocean where a cold current flows northwards along the coastline. As it is cold, onshore winds do not have enough warmth to pick up moisture from the ocean surface. This lack of rising air prevents precipitation from forming.
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AL–AZIZIYAH, LIBYA: The hottest place on Earth is Al-Aziziyah in Libya. 40 km south of Tripoli, Al-Aziziyah is where, on 13 September 1922, the world experienced its hottest air temperature ever recorded at 57.8 ° C.
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VOSTOK, ANTARCTICA: The coldest place on Earth is Vostok in Antarctica. At a height of around 3500 m above sea level, the Russian research station at Vostok is always cold. On 21 July 1983, the coldest air temperature on the planet was recorded here at −89.2 ° C.


[image: ]







[image: ]


ASWAN: Located in the driest region of Egypt, it has a rainfall of only 0.861 mm per year! Its proximity to the Tropic of Cancer contributes to the high temperatures and dry weather.
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MAWSYNRAM: The 10,000 villagers of Mawsynram cope with 11 metres of rain per year. That’s 20 times the average rainfall for London! 80 per cent of all of India’s rain arrives in the seasonal monsoon deluge from June to September. During this time, more heat from the Sun (solar radiation) is hitting the northern hemisphere. The monsoon is powered by the difference between land and sea and the ways that they respond to the Sun. The sea is cooler than the land as there is both more of it to be heated and it is always on the move due to the winds. The land therefore heats quicker than the sea. As the Sun bakes the land in India, the warm air above it rises and draws in cooler air from the sea. With the triangular shape of India and the long coastline, there is a powerful and sustained current of air moving northwards through India, which bring rains known as the monsoon.
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COMMONWEALTH BAY, ANTARCTICA: This is the windiest place on Earth with winds regularly exceeding 240 km/h, with an average annual wind speed of 80 km/h. Storms are causes by katabatic winds, which are winds that carry air from high ground down a slope due to gravity.
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WELLINGTON, NEW ZEALAND: The highest gust of wind ever recorded in Wellington was 248 km/h and the average annual wind speed is 29 km/h. Gusts of wind exceed gale force (75 km/h) on 175 days of the year. The mountainous landscape either side of Wellington acts as a funnel for the winds, increasing their speed.
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Figure 13: Why is the Atacama Desert so dry?
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As the moisture-depleted air falls, it warms up and creates dry conditions on the western side of the Andes


Onshore winds do not have enough warmth to pick up moisture from the Pacific


Rain shadow


Pacific Ocean


Cold current


Andes Mountains


Atacama Desert


Air rises as it moves up the Andes where it cools and condenses to form rain


Prevailing winds from the southeast carry warm, moist air from the Atlantic


Atlantic Ocean
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Figure 14: The formation of monsoons
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SPRING/SUMMER


Warm air rises


Warmer land, low pressure


Cool air sinks


Cooler ocean, high pressure


As the moisture-laden air reaches the warm land, it rises and the moisture condenses as rain


Large land masses rapidly heat up, drawing humid air in from the surrounding ocean


WINTER


Cool air sinks


Land mass becomes cooler than the surrounding ocean


Cooler land, high pressure


Warm air rises


Warmer ocean, low pressure


Cold, dry air flows from the land out over the ocean
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Figure 15: Top ten wettest places in the world
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Activities





1. Choose three of the locations of weather extremes in the world. Analyse the reasons why the weather is so extreme. Use the information from other areas of this chapter to help you, including Figure 1.
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• Take it further
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2. To what extent would you agree that Antarctica is the ‘most extreme’ place in the world? Use evidence from pages 6–7.
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[image: ] Geographical skills


Create a bar graph of the data in Figure 15. Colour code the bars according to the continent. Label the axes and give your graph a title.
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How does El Niño and La Niña in the Pacific Ocean cause extreme weather?


What causes El Niño?


Scientists continue to study the exact causes of El Niño. There is a strong interaction between ocean and atmosphere in the Pacific, so even small changes can be enough to have a large-scale impact across the region and cause global changes to weather and climate.
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What is El Niño?


El Niño was the term first used for the appearance of warm surface water around the coast of Peru and Ecuador. It was originally spotted by a group of Peruvian fishermen who relied on the usually colder waters swelling up from beneath the sea surface to bring up nutrient-rich waters from the deep ocean. This in turn improved their catch of small fish called anchovies. They noticed the unusually high sea surface temperatures occurring about every two or three years around Christmas.
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For a brief time, seafloor heating as a result of volcanic activity became a popular theory. It was noted that two separate eruptions in the region were followed closely by El Niño events. For example, Mount Pinatubo erupted in 1991, the same year in which an El Niño event began. However, this is not a likely theory.


A more probable cause is small changes in sea surface temperatures. This could be caused, for instance, by tropical storms in the western region of the Pacific. If they are violent enough, or last long enough, they could start the movement of warm water eastwards across the Pacific.


What are the normal conditions in the Pacific Ocean?
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Figure 16: A normal year
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Rising warm, moist air associated with heavy rainfall


AUSTRALIA


Trade winds blow westwards


Warm surface water


Strong surface current


Upwelling cold, deep water


Descending air associated with warm, dry conditions


SOUTH AMERICA
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•  The surface winds over the Pacific Ocean, known as the trade winds, blow towards the warm water of the western Pacific, off the coasts of Australia and Indonesia.



•  Rising air occurs at this location as a result of water heating up the atmosphere. The trade winds across the surface of the Pacific push the warm water westwards from Peru to Australia.



•  In the eastern Pacific, off the coast of Peru, the shallow position of the thermocline allows winds to pull up water from below. The thermocline is the point at which the temperature changes from warmer surface waters to deeper, colder water. It is this that creates those optimum conditions for fishing, which have already been mentioned, as there is an abundance of phytoplankton within the cold water, supplying the fish with food.



•  As a result of the pressure of the trade winds pushing the water westwards, the sea levels in Australasia are about half a metre higher than Peru, with sea temperatures 8 ° C warmer.
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Activities





1. Summarise the conditions in the Pacific Ocean in 50 words for each of the following; a normal year, El Niño and La Niña



2. In pairs, sit with your backs against each other. One of you needs the textbook open on this page and one of you needs a blank piece of paper. The student with the textbook needs to describe the diagram of a normal year to the other student who then has to draw the description on their piece of paper. Continue the exercise for as long as it takes to have a complete diagram. Swap roles for the El Niño diagram.
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What happens during El Niño?
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Figure 17: El Niño
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Descending air brings warm, dry weather and the possibility of droughts


AUSTRALIA


Trade winds blow eastwards or weaken


Rising warm, moist air brings rainfall and the possibility of floods


SOUTH AMERICA


Warm surface currents reverse, accumulating off South America


Cold upwelling ceases (blocked by warm water)
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•  During El Niño, the trade winds weaken, stop or even reverse in the western Pacific.



•  The piled up warmer water around Australasia makes its way back eastwards across the Pacific, leading to a 30 cm rise in sea level around Peru. This prevents the usual cold upwelling.



•  As a result, there is more warm water over the coast of Peru leading to rising air and low pressure. The water becomes 6–8 ° C warmer in the eastern Pacific.



•  Peru would therefore experience more rainfall than normal.



•  In Australasia, however, the water becomes cooler and there is less air rising resulting in high pressure and stable, dry conditions.
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How do we know if it is an El Niño year?


Many techniques have been used to identify and predict the occurrence of El Niño.





•  Better satellite coverage looking for oceanic patterns.



•  Design of buoys has improved. They can now measure sea surface temperatures, surface winds, air temperature and humidity.



•  Buoys can be used in mid-ocean or in shallow water and can remain active for one year.



•  Buoys transmit to weather forecasting systems, sometimes every hour.



•  Sea levels around the world can be measured and recorded.



•  Biological recordings. For example, during El Niño, phytoplankton does not grow as there is no upwelling of cold water in the eastern Pacific.
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What happens during La Niña?
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Figure 18: La Niña
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Extreme version of normal conditions that could result in flooding


AUSTRALIA


Trade winds strengthen


Extreme version of the normal conditions that could result in droughts


SOUTH AMERICA


More warm water pushed westwards


Strong ocean current near Peru


Upwelling
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A La Niña event may, but does not always, follow an El Niño event. La Niña refers to unusually cold sea surface temperatures (3–5 ° C colder) found in the eastern tropical Pacific. Broadly speaking, the impacts of La Niña are the opposite of El Niño, where Australia would experience droughts during El Niño, there could be increased risk of flooding during La Niña. Likewise, Peru could experience droughts during La Niña. La Niña could also be described as a more exaggerated version of a normal year in the Pacific Ocean.


El Niño and La Niña are among the most powerful phenomena on Earth, affecting climate across more than half of the planet. Their consequences are, in fact, global.
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Activities





1. Spot the difference! What are the key differences between the three weather patterns? Use the following table design to help to structure your notes.
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• Take it further
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2. Represent the information about a normal year, El Niño and La Niña in a flow diagram.
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Tropical storms: what, where and when?


What is a tropical storm?


A tropical storm begins as a low-pressure system originating in the tropics, known as a tropical depression, and can develop into a tropical cyclone (also known as a hurricane or typhoon). It is a circular storm originating over warm water and is characterised by high winds and heavy rain. A tropical storm has maximum wind speeds ranging from 63 kilometres per hour to 118 kilometres per hour. When wind speeds are in excess of 119 kilometres per hour, the storm becomes a tropical cyclone.
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Figure 19: Satellite image of Typhoon Haiyan approaching the Philippines





Tropical cyclones are known by different terms depending on where they are in the world:





•  In the north Atlantic Ocean and east Pacific they are known as hurricanes. An example is Hurricane Katrina in 2005, which caused the death of 1836 people and led to 80 per cent of the city of New Orleans being under water.



•  In the northwest Pacific, they are known as typhoons. In November 2013, Typhoon Haiyan (see Figure 19) hit the Philippines as well as southern China and Vietnam. It was one of the strongest tropical cyclones ever recorded, affecting 11 million people and causing US$2.86 billion of economic damage.



•  The term ‘tropical cyclone’ is most frequently used in the northern Indian Ocean, around countries like Bangladesh. In May 2008, Cyclone Nargis made landfall, causing the worst natural disaster in the history of Myanmar. More than 138,000 people lost their lives, many of whom lived on the densely populated Irrawaddy Delta.
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Tropical storms are found:





•  over tropical and sub-tropical waters between 5 ° and 30 ° north and south of the Equator



•  where the temperature of the surface layer of ocean water is in excess of 26.5 ° C and at a depth of at least 50–60 m



•  at least 500 km away from the Equator where the Coriolis effect, or force, is strong enough to make the weather system spin.
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Where in the world do tropical storms occur?


Tropical storms are found in very specific parts of the world, from the Gulf Coast of North America to the northwest of Australia, and from the Indian Ocean island of Mauritius to Bangladesh (Figure 20).
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Figure 20: The global distribution of tropical storms
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Tip


There are many specific facts on this page. Using these numbers makes your answers more precise and accurate. In reference to the formation of a tropical storm, rather than saying ‘the water needs to be warm and the sea fairly deep’, say ‘sea temperatures need to be approximately 26°C and the ocean depth 50–60 metres’.
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How does the Coriolis effect help in the formation of tropical storms?


Notice how the clouds form a swirling, circular pattern in Figure 19. This is the result of the Coriolis effect, which acts on winds because the Earth is spinning. Pilots flying long distances have to alter their flight path to allow for the Coriolis effect. The Earth spins faster at the Equator because it is wider than it is at the poles. In the northern hemisphere, winds are deflected to the right and in the southern hemisphere winds are deflected to the left (see Figure 21).
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Figure 21: Model of the Coriolis effect
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Rotation of Earth causes winds to take curved paths


Air would move in straight paths if Earth did not rotate


Rotation of Earth
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What causes a tropical storm?


The conditions need to be perfect for a tropical storm to form. There needs to be a movement in the air near the surface of the water. In the troposphere, the temperatures need to cool quickly enough for tall clouds to form through condensation. The wind speeds need to change slowly with height. If the speeds are greater in the upper atmosphere, the storm could be sliced in two. Fuelled by the warm ocean, water vapour is evaporated. As warm, moist air rises it expands, cools and condenses to form the clouds. It maintains its strength as long as it remains over warm water.
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You can recreate the Coriolis effect on a merry-go-round on a children’s playground. While standing at the edge of a spinning merry-go-round, try throwing a ball towards the centre and see how it deflects to the left or right.
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Wind speeds increase towards the centre of the storm, around the eyewall (see Figure 22). This is typically 15–30 kilometres from the centre of the storm. Deep clouds rise from the Earth’s surface up to a height of 15,000 metres. This, combined with the heaviest rainfall, makes the eyewall the most destructive and dangerous part of the storm.


When the vertical winds reach the top of the troposphere at 16 kilometres the air flows outwards, deflected by the Coriolis effect.


Inside the eye of the storm is a different story. Wind speeds decrease rapidly and the air is calm. There is a central area of clear skies, warm temperatures and low pressure (typically 960 millibars).
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Figure 22: Cross section of a tropical storm
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Tip


Practise being able to reproduce models and diagrams from memory. Study a diagram for one minute, then look away and draw everything you can remember. Study the diagram again and add details that you did not remember. Keep practising until you can reproduce a diagram, map or model confidently without looking.
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How frequently do tropical storms occur?


Tropical oceans generate approximately 80 storms per year. The greatest number is in the Pacific Ocean, followed by the Indian Ocean and the Atlantic ranking third (Figure 23). The most powerful storms occur in the western Pacific. Tropical storms occur every year during the late summer months from June to November in the northern hemisphere and from November to April in the southern hemisphere.
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Figure 23: Frequency of tropical storms and cyclones





Has their frequency changed over time?


The number of storms in the Atlantic has increased since 1995, but there is no obvious global trend. There is, however, some evidence to suggest that they are becoming more intense. It has been calculated that the energy released by the average hurricane has increased by 70 per cent in the past 30 years.


During El Niño, winds high over the Atlantic tend to be stronger than normal. This change in the vertical differences of wind speeds decreases hurricane activity as the storm is likely to be torn apart. Elsewhere, more tropical storms occur in the eastern part of the South Pacific during El Niño and less during La Niña.


Scientists are in disagreement about whether climate change has made tropical storms more frequent. Chapter 3 has more information on the impacts of climate change.
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Activities





1. Annotate a blank map of the world with:







    a. The locations in which tropical cyclones occur.


    b. The names of tropical cyclones in different parts of the world.


    c. The months in which they occur.








2. Why might tropical storms be more frequent in particular months?



3. Using Figure 22 to help you, work in pairs to create a model of a tropical storm. Consider using materials such as card, sticky notes and cotton wool. Make sure your model has clear labels.



4. When does a tropical storm become a tropical cyclone? Choose your answer from the list below.







    a. When the water depth is less than 50 metres.


    b. When the sustained wind speeds reach 119 kilometres per hour.


    c. When it is 50 kilometres away from the Equator.


    d. When it reaches land.








5. Explain in the form of a recipe how a tropical storm develops. What are the key ingredients and processes?



6. Has the frequency of tropical storms changed over time?
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• Take it further
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7. To what extent are the data on tropical storm frequency from 1995 reliable?



8. Why are tropical storms often given names? Find out if there is a tropical storm (or hurricane; cyclone or typhoon) in your name. When was it? Did it cause a lot of damage?
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Droughts: what, where and when?


What is a ‘drought’?


Defining a drought is not easy as it can vary from place to place. They develop slowly and it can take weeks, months or even years for the full effects to appear. In some places a drought might be declared after as few as fifteen days! In general, a drought occurs when a region experiences below average precipitation. It is a period of time with abnormally dry weather leading to a shortage of water, which can have a negative effect on vegetation, animals and people over a large area.
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Figure 24: Dry lake bed in São Paulo, 17 October 2014





Where in the world do droughts occur?


Recent severe droughts have occurred around the world in countries including Australia, Brazil, China, India, parts of the USA and Mexico, as well as the Sahel region of Africa (Figure 25). Large parts of these countries and regions already have a dry climate and receive low amounts of rainfall per year, so a period of time with less rainfall than usual can have a significant impact on the people and the environment. Less typical places, such as the tropical Amazon basin, can also experience drought if they receive significantly less rainfall than usual over a long period of time. Figure 26 summarises some of the key drought events of the 2000s.
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Figure 25: Location of key drought events in the 2000s
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Figure 26: A summary of key drought events in the 2000s
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[image: ] Geographical skills


You will often be required to deconstruct, interpret, analyse and evaluate visual images such as photographs. Look at Figure 24. What question could you ask to the man in the photo that would help you to interpret the situation?
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What causes a drought?


The physical causes:





•  Most droughts occur when the regular weather patterns have been disturbed. There might be an above average presence of dry, high-pressure systems.



•  El Niño brings descending air and high pressure over Indonesia and Australia, leading to drought (see pages 8–9).



•  As global temperatures increase, more water is needed to grow crops and more water is lost through evaporation.



•  The intertropical convergence zone (ITCZ) has been linked the occurrence of drought, particularly in Africa.
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Figure 27: How can human activities make droughts worse?
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How can human activities make droughts worse?


Excessive irrigation


Over-farming and intensive farming


Soil erosion – impacts the ability of the soil to capture and store water


Deforestation – reduced transpiration; reduces the soil’s ability to hold water and it dries out


Over-grazing exposes soil to wind erosion


Dam building
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What is the intertropical convergence zone (ITCZ)?


The ITCZ is a low-pressure belt which encircles the globe around the Equator. It is where the trade winds from the northeast and southeast meet. The Earth is tilted on its orbit around the Sun, causing the ITCZ to migrate between the Tropics of Cancer and Capricorn with the seasons (Figure 28). Around 20 June each year, the Sun is overhead at the Tropic of Cancer and around 20 December each year, the Sun is overhead at the Tropic of Capricorn.


Winds and pressure are shifted annually from north to south. The point where the two trade winds meet at the ITCZ results in heavy precipitation and thunderstorms as hot, dry air and warm, moist air combines. Consequently, Africa has parts of the continent that are in a cycle of dry and wet seasons.


In some years, the ITCZ might not move as far northwards or southwards to reach some of the driest areas, and so not relieve them of the dry conditions they have experienced for half of the year. Local people in those regions may therefore be faced with a period of drought.
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Figure 28: The location of equatorial and tropical low-pressure systems (ITCZ)






How frequent are droughts?


Many regions of the world, such as California in the USA, experience drought every year. A report by NASA in 2013 predicted that warmer worldwide temperatures will lead to decreased rainfall and more droughts in some parts of the world.


At a national scale, the Met Office has conducted a study on how climate change could affect the frequency of drought in the UK. The worst case scenario predicts that extreme drought could happen once every decade, making them ten times more frequent than they are today.
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‘Severe droughts such as the one seen in 1976 have a big impact – causing water shortages, health risks, fire hazards, crop failure and subsidence. Understanding how the frequency of these events will change is therefore very important to planning for the future.’


Eleanor Burke, Climate Extremes Scientist, Met Office.
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Figure 29: Regions of the world at risk of death from drought
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Activities





1. Describe the physical processes that are responsible for drought.



2. Referring to Figure 29, describe the distribution of the risk of death by drought.



3. Working in groups, use a piece of string and sticky notes to create a giant timeline of droughts in the 2000s across your table.







    a. Use the information from Figure 26 (page 13) to add key facts from each drought event.


    b. Research three to five more drought events that have occurred since 2000 and add them to your timeline.








4. Compare your timeline to Figure 29. Which places experience drought but are not at risk of death? Why is this?
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• Take it further
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5. Read the quote from the climate scientist above. What happened in 1976? Think like a geographer! Why is it so important for you to study extreme weather events?
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Case study: When does extreme weather become a hazard?


The ‘Big Dry’ – is El Niño to blame for Australia’s drought issues?


Which regions of Australia are affected by drought?


Australia is part of the driest inhabited continent and has lived with drought throughout its history. From 2002 to 2009 it experienced the driest period in 125 years, which became known as the Big Dry.


Australia is drought prone because of its geography and changeable rainfall patterns. Australia is located in a sub-tropical area of the world that experiences dry, sinking air leading to clear skies and little rain. For most of the country, rainfall is low and irregular. In 2006, the annual rainfall was 40–60 per cent below normal over most of Australia south of the Tropic of Capricorn.


What were the causes of the Big Dry?


El Niño


When El Niño is present (see pages 8–9), Australia becomes drier than normal and the chances of rainfall decrease. During El Niño, the trade winds over the Pacific Ocean that normally bring warm water weaken, causing the water to cool and the rainfall to diminish. Eastern Australia thus heats up and gets drier.


Other causes


In Australia, 23 million people live in a similar land area to the USA, which has 320 million people. This may not seem like a high number, but it cannot maintain its current population growth in relation to access to water, making the country overpopulated.


Eastern Australia is home to the Murray–Darling river basin. The Murray River is the longest river in Australia, draining an area the size of France and Spain combined! The river basin covers part of New South Wales, Victoria, Queensland and South Australia. The basin is home to two million people and is under a lot of pressure to provide the water needed to support agricultural production in the region. 40 per cent of Australia’s agricultural produce comes from this region and it contains 70 per cent of irrigated cropland and pasture.
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Tip


The Geographical Exploration exam requires you to carry out a decision-making exercise. Practise this skill using the drought in Australia case study.





1. Outline the social and economic impacts of drought in Australia.



2. Propose the best response to drought in Australia from Figure 32 and justify how the response would help people in Australia in the long term.


[12 marks]
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Figure 30: The distribution of rainfall averages across Australia, 2002–03 (El Niño year)





What were the social, economic and environmental consequences of the Big Dry?
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Figure 31: Consequences of the Big Dry drought on people, the economy and the environment





How have different stakeholders responded to the drought problems of Australia?
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Figure 32: Responses to the Big Dry
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Responses to the Big Dry


States introducing ‘drought-proofing’ for the future


Subsidising rainwater storage tanks for homes


Recycling waste water from showers, baths, washbasins and washing machines, known as greywater


Scientists calculated the amount of water that could sustainably be used by states and they had to make sure they did not go over that figure; water could be traded within and between states


States urged to hand the responsibility for managing the Murray-Darling basin over to the government


Legislation to ban car washing and limit showers to 4 minutes


A new multimillion dollar desalination plant has been built in Sydney


Government paying out $1.7 million a day in drought relief to farmers


Farmers claimed $400–$600 in assistance from the government per fortnight


More efficient irrigation systems
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The end of the drought was officially declared by the prime minister on 27 April 2012.
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Figure 33: Desalination plant in Sydney







[image: ]


Activities





1. Using Figure 30 describe the pattern of rainfall in 2002–03.



2. In pairs, take on the role of expert geographers. Create a news bulletin that explains how El Niño causes droughts in Australia. Don’t forget to include diagrams, photographs and place-specific details.



3. To what extent is El Niño to blame for the problems of drought in Australia?



4. Read the information about the impacts of drought. Which do you think was the most devastating impact and why?



5. Organise the consequences of the drought into a table with two columns to show short-term (immediate) and long-term consequences.



6. Create a mind map that explains how each of the following stakeholders responded to the drought.







    •  Individuals


    •  National government


    •  Environmentalists


    •  Farmers


    •  Local government








7. Where else in the world has used desalination plants in response to droughts? Why are they located in these places?
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• Take it further
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8. What is the problem with allocating an amount of water that states can use sustainably?



9. The BBC reported a story from Australia with the headline ‘Australia Cyclone Yasi roars into Queensland Coast’. Find the article on the internet. Using pages 10–11, suggest why Australia was experiencing cyclones rather than droughts.
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Why did Boscastle experience a flash flood on 16 August 2004?


Where is Boscastle?


On 16 August 2004, the idyllic Cornish village of Boscastle, on the north Cornwall coast, was transformed into a scene of utter devastation.
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Figure 34: Location map for Boscastle





What happened?


A huge flash flood, consisting of two billion litres of water travelling at 65 km per hour wrecked the village at the height of the tourist season.


What were the extreme weather conditions that led to the flash flood?


A flash flood is caused by heavy or excessive rainfall in a short period of time, generally less than six hours. In the case of Boscastle, seven centimetres of rain fell in only two hours; unprecedented in the month of August. This 1-in-400 year flood event occurred as a result of a combination of exceptional circumstances, see page 19.
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Figure 35: Ordnance Survey map of Boscastle, scale 1: 25,000 © Crown copyright OS 100036470
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Figure 36: What causes a flash flood?
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What causes a flash flood?


Steep valley sides


Small, round basin


Heavy rainfall over a period of time


Saturated ground from previous rainfall


Impermeable rock


Lack of vegetation
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Figure 37: The scene in Boscastle the day after the flood







[image: ]


[image: ] Fieldwork ideas





•  Primary data: if you have an accessible local river, collect data on the speed of the river flow. What were the limitations of your technique?



•  Secondary data: use the Environment Agency website (http://watermaps.environment-agency.gov.uk) to explore your local area further. Does the river have a history of flooding?
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What were the causes of the flood in Boscastle?


Physical causes:





•  Torrential rain and a rising high tide caused the river levels to increase by 2.15 metres in only one hour.



•  Heavy thunderstorms had developed across the southwest by midday. The unusually heavy rainfall had been linked to the remains of Hurricane Alex travelling across the Atlantic Ocean to the UK.



•  At Boscastle, the high land in the area caused warm, moist air from the sea to rise rapidly. This cooled and condensed into towering cumulonimbus clouds 12,000 metres high. An estimated 1422 million litres of rain fell in two hours. This is the equivalent of nearly 570 Olympic swimming pools!



•  There had been above average rainfall for the previous two weeks, which meant that the ground was already saturated (it could not absorb any more water). Any later rainfall became surface runoff, flowing straight into the rivers.



•  Boscastle is at the meeting point, or confluence, of three rivers: Valency, Jordan and Paradise. Therefore, on the day of the flood, huge volumes of water from these three rivers converged at Boscastle, overwhelming the village.



•  The topography had a significant part to play. The steep hillsides caused water to travel quickly to the valley floor. The valley floor is also very narrow and therefore funneled the water of the Valency and Jordan through a small area of land.



•  The term ‘river basin’ refers to the area drained by a specific river. In the case of Boscastle, the river basin is only 23 km2 which is very small.





Human causes:





•  People were not to blame for the flood, but the pattern of the streets and some of the man made features of the village made it worse.



•  Cars and vegetation became trapped under the low-lying bridge through the village. This acted as a dam and water quickly found an alternative route around the bridge, causing more damage to the village and its buildings.



•  Old sewer systems were inefficient and quickly became overwhelmed by the volume of water.
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Figure 38: Met Office map showing rainfall over the southwest on 16 August 2004
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Figure 39: Trees and debris blocked the bridge through the centre of the village





What were the social, economic and environmental consequences of the flood?
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Figure 40: The consequences of the flooding for people, the economy and the environment





How did different stakeholders respond to the flood?
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Figure 41: Rescue operation in the hours following the flood





Seven helicopters from the RAF and Royal Navy were used in the rescue operation, the largest joint rescue since 1979. People found their way to the roofs of buildings, awaiting rescue. In total, 120 people were winched to safety. Rescue efforts were hampered by heavy rain and lightning.


Shop owners and residents used sandbags to keep as much water out of buildings as possible. Local accommodation providers opened up their properties as shelter for tourists who were unable to return to their place of stay as their cars had been swept away.


Within a few days, diggers and other machinery had cleared the streets of debris and uprooted trees, and the village was also visited by the Deputy Prime Minister, John Prescott, and Prince Charles.


The Environment Agency improved flood defences, carrying out over £10 million of improvements (see Figure 42). The river channel was widened and deepened and the car park was raised in an attempt to reduce the impacts of any future flood events. A flood culvert was also installed to improve the flow of the River Jordan.
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Figure 42: Flood defence proposals at Boscastle (image courtesy of Nicholas Pearson Associates)
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[image: ] Geographical skills


Draw a sketch map to show the case study location. Draw a frame in which to produce your sketch. Draw the outlines of the location as if you are looking down on the location.


Add the following features to your map:





•  River Valency and River Jordan



•  The main road, B3263



•  The Witchcraft Museum



•  Boscastle Harbour





Annotate your map with the physical and human causes of the flash flood. These could be colour coded.
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Activities





1. Describe the weather conditions on the day of the flood.



2. Assess the causes of the Boscastle flood against the six causes of flash floods in Figure 36 (page 18). Why was a flash flood at Boscastle inevitable on that day?



3. Describe how human activity made the flooding worse.



4. Create a mind map for each of the stakeholders who responded to the flood and explain how they helped. Colour code each explanation according to whether it was a short-term or long-term response.
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Was there really a heatwave in the UK in summer 2015?


In the UK, a heatwave is defined by the Met Office as when daily maximum temperatures exceed the average by 5°C for more than five consecutive days. In 2015 there was a heatwave in the UK at the end of June and the beginning of July, when temperatures were hotter than they were in Rome and Athens. This was considered as the second heatwave in just a few weeks. On 1 July 2015 temperatures hit 36.7°C at Heathrow, making it the highest July temperature on record in the UK.


What extreme weather conditions caused this event?


As you can see from Figure 43, there was a low-pressure system over the west of the UK and high pressure across Europe and the UK. A heatwave had already been declared in Spain. This allowed light, southerly winds to draw in hot air from the high-pressure system dominating parts of central and southern Europe. The result was sweltering heat in the UK. The heatwave ended with thunder and lightning storms that delivered more than half a month’s worth of rain in an hour to parts of Dorset and East Anglia.
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Figure 43: Synoptic chart for 1200 GMT 1 July 2015 showing high pressure over Europe







[image: ]

Figure 44: Brighton beach was packed with sunbathers during the July 2015 heatwave





What were the positive and negative consequences of the heatwave?


As this was a heatwave with a very short duration – only a few days – the impacts were relatively limited. However, there were both positive and negative consequences of the unusually high temperatures.





•  Wimbledon spectators were advised to wear hats to protect themselves from the heat.



•  Some schools cancelled their sports day.



•  Struggling train services and heavy traffic on the roads as road and train track surfaces began to melt in the heat.



•  Car breakdown ‘call outs’ were up 14 per cent due to overheating cars.



•  Retailers reported a 1300 per cent increase in the sale of fans compared with the same time in the previous year; barbeque sales were up 67 per cent and sunglasses up 39 per cent.





How did people respond to the heatwave?





•  Network Rail set speed restrictions on lines that were vulnerable to buckling in the heat.



•  Virgin Trains cancelled 20 trains.



•  A health alert known as a Level 3 ‘heatwave action’ was issued by the government.



•  999 calls doubled in one day, particularly those involving the elderly.
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Activities





1. Using page 3 and Figure 43, suggest which extreme weather conditions caused the UK heatwave in July 2015.



2. How would the impacts have been different if the heatwave had continued for:







    a. a further week


    b. two months?
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Super Typhoon Haiyan: a physical or human disaster?


What happened?


Typhoon Haiyan hit the southeast coast of the Philippines with winds of up to 195 mph recorded on 8 November 2013. It was the strongest tropical typhoon on record and was classed as a super typhoon. The regions of Leyte, Tacloban and Samar were hit first before the storm continued on its journey westwards through six central Philippines islands before weakening into a tropical storm as it reached Vietnam and southern China (Figures 45 and 46).
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Super typhoons


A super typhoon is defined by the National Oceanic and Atmospheric Administration (NOAA) as a typhoon that has sustained winds speeds of more than 150 mph for at least one minute.
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What were the causes of Typhoon Haiyan?


The Philippines is an emerging and developing country (EDC) that experiences an average of 20 typhoons each year. It is made up of 7000 islands in the middle of one of the most disaster-prone regions on Earth.


The key ingredients needed for the formation of a tropical storm are present in this region (see page 11). The Philippines are vulnerable to typhoons because of the vast expanse of warm water and the large number of small islands, which are not concentrated enough to slow the pace of a typhoon. Furthermore, there is low wind shear, keeping the structure of the typhoon intact. Typhoon Haiyan caused a 5 m storm surge with waves up to 15 m high. It was so large in diameter that it affected two-thirds of the country, which stretches more than 1850 km. Some scientists attributed the typhoon to global warming as a result of increased sea levels and ocean temperatures.


There is no doubt that this typhoon was exceptional in its scale and intensity. However, the impacts were worsened by the level of development of the country. Much of the population live in extreme poverty and there has been rapid population growth, particularly in vulnerable coastal areas. Buildings are poorly constructed, as are the storm shelters. In Tacloban alone, the population had grown from 76,000 to 221,000 in the space of just 40 years.


What were the social, economic and environmental consequences of the typhoon?


There was catastrophic damage throughout much of the island of Leyte, with cities and towns destroyed. There were fears of flash floods and landslides as a result of the 400 mm of rain delivered by the typhoon. The UN was very concerned about the risk of rising death tolls through secondary causes: a lack of medical care and food, and diseases spreading following the disaster. The people who survived the typhoon itself were at risk of dying by other means that were inherently linked to the economic status of the country.
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Figure 45: Path of Typhoon Haiyan
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Figure 46: Timeline for Typhoon Haiyan





The Philippines is still heavily reliant on primary industries (industries that collect raw materials from the land and sea): the country is the world’s biggest producer of coconut oil. However, many coconut plantations were levelled by the typhoon. Thousands of hectares of rice were also destroyed, as were fishing boats.
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Key impacts





•  11.5 million people affected (ten per cent of the population)



•  Estimated economic damage of $2.86 billion



•  At least 6300 dead and a large number missing



•  670,000 people made homeless (55 per cent living in evacuation shelters)



•  $85 million lost from farm damage



•  130,000 tonnes of rice destroyed



•  90 per cent of the houses in Tacloban were destroyed or damaged



•  130,000 houses were destroyed.
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Figure 47: The aftermath of Typhoon Haiyan in the port city of Tacloban





How did different stakeholders respond to the typhoon?





•  The region was still recovering from an earthquake in October 2013, which killed 222 people and injured 1000, when the typhoon struck. The British charity ShelterBox was already in the region and provided people with water purification equipment, blankets, cooking implements and solar-powered lights.



•  1215 evacuation centres were set up.



•  Britain sent HMS Daring as part of the emergency response.



•  Widespread looting and violence in Tacloban led the government to deploy soldiers to restore law and order.



•  The UN and countries such as the UK, Australia, Japan and the USA donated millions of pounds and sent medical teams. The UK government alone donated £50 million.



•  The Philippine Red Cross delivered basic food aid including rice, canned goods, sugar and cooking oil.





Various factors made the relief effort challenging. The damage to roads and infrastructure hindered the distribution of aid. Heavy rain persistently hampered rescue attempts. Due to the number of small islands, it was difficult to assess the damage and to determine which communities were most in need of help. Helicopters were used to survey these areas as they could not be reached easily by relief teams.
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Activities





1. On a blank map of the South East Asia region, label the countries and islands affected by the typhoon. Annotate the map with information about the track of the typhoon.



2. Study Figure 47. What would the place have looked like one year before the photo was taken? What would it look like one year after?



3. Categorise the consequences into social, economic and environmental impacts.



4. Give an example of long-term and short-term aid given to the people of the Philippines, and explain how it helps.



5. Why was Typhoon Haiyan so devastating?
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• Take it further
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6. Why do you think the impacts of Typhoon Haiyan were less severe in Vietnam and China?
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CHAPTER 2 How do plate tectonics shape our world?
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What processes occur at plate boundaries?





•  In this section you will:







    •  look at the structure of the Earth and how it links to the processes of plate tectonics, including convection


    •  study the processes that take place at divergent, convergent and transform plate boundaries, as well as hotspots


    •  learn how the movement of tectonic plates causes earthquakes and volcanoes.
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What is going on in the Earth beneath our feet?


No matter where you are on Earth, you are affected by what is happening beneath your feet, from the Earth’s crust to its core. The Earth is made up of a number of different layers. You could compare the structure of the Earth with that of an egg which has a yolk, white and shell. The Earth has the core, mantle and crust. These layers behave in different ways and are formed from different materials.


At the core of our planet, temperatures can rise as high as 6000°C. This is the same temperature as the surface of the Sun. Figure 1 shows the structure of the Earth in more detail.


The core is the hottest part of the Earth. Heat energy is radiated outwards from the super-hot core to the Earth’s surface, with heat energy spreading out through the mantle, where it creates the molten magma.


If you’ve ever seen a road being laid with tarmac, you will have some idea of the consistency of magma. The hot magma churns around in the mantle due to a process called convection. This is the same process that happens in a pan of boiling water; the water at the bottom is heated by the hob and rises through the pan, as hot material is less dense than cooler material. In the Earth, the mantle is heated by the core and the heated magma rises towards the crust. Here it begins to cool, so it becomes more dense and sinks again. Once it reaches the core, it is reheated and the process repeats to continuously churn and move mantle magma around. This is illustrated in Figure 1b. These convection currents are responsible for forcing the floating tectonic plates to move, due to the friction of the plates upon the magma.
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Figure 1: (a) A cross section of the Earth (b) Convection currents in the mantle
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Inner core: solid layer, mostly iron and nickel (≈6000 °C)


Outer core: liquid layer (≈4030-5730 °C)


Mantle: hot, dense, liquid rock (magma) that convects due to heat from the core


Crust (lithosphere): solid, rocky shell upon which sit our continents and oceans; the crust is fragmented into tectonic plates that float on the mantle


1 Heat is radiated out from the core and heat energy convects through the mantle causing a churning motion.


2 Hot mantle material is less dense so it rises up towards the crust.


3 Near the crust this material cools, becomes more dense and sinks again.


4 The tectonic plates floating on the mantle are pushed and pulled by friction. These then collide or separate.
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How do tectonic plates move?


The surface of the Earth (the crust) is relatively thin compared with the entire depth of the Earth (the crust is between 10 and 100 km in thickness). We can compare it with a loaf of bread: there is a thin, cracked crust over the surface of the thicker, denser bread inside.


The Earth’s crust is broken up into seven large sections and 12 smaller sections, which are called tectonic plates. There are two types of plate: the heavy, dense oceanic plates and the lighter, less dense continental plates.





•  Oceanic crust (plate) is found beneath our oceans and is between 5 km and 10 km thick. Example: the Pacific Plate.



•  Continental crust is found beneath our land and is between 25 km and 100 km thick. Example: the North American plate.





The plates are moving constantly due to the convection currents in the mantle. The hot liquid mantle creates friction against the underneath of the plates, which in turn either pushes plates forward or drags them backward depending on the direction of convection beneath. This has been happening for millions of years. As a result, the relative positions of the plates are very different today from where they were in the past. This process of plates moving over time, causing the changing relative positions of the continents, is called continental drift.


A plate boundary is where two (or more) plates meet. Different hazards, landforms and features can be found at different plate boundaries. Some plates move towards each other (destructive or collision), some move away from each other (constructive) and some slide past each other (conservative). Figure 2 shows the location of these plates on the Earth.
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Activities





1. What is continental drift and why does it occur? Draw a diagram to explain your answer.



2. Study Figure 2.







    a) Which places in the world have the most rapid plate movement?


    b) Where are destructive plate boundaries mostly found?
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• Take it further
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3. Research evidence for continental drift. Rank this evidence in terms of what you think is most reliable to least reliable.
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Mount Everest, created by collision plates in the Himalayas, is 8848 m tall. How many times would you have to climb the stairs in your school to reach the height of Everest? How long would it take?
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Figure 2: World map of plate boundaries





What happens at the battleground where plates meet?


Tectonic plates are always on the move in different directions. Some move towards each other, others move away and some slide alongside each other. Each plate boundary behaves differently and causes different landforms and hazards for that place.


Figure 3 shows that there are four main types of plate boundary.
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Figure 3: Types of plate boundary
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Type of margin: destructive boundary (also called convergent)


Description of plate movement: two plates push together or converge and, when they do, land is destroyed. Denser plates (oceanic) will subduct, meaning they sink below less dense (continental) plates.


What hazards are created and how: as the denser plate sinks into the mantle it rubs and causes friction, which melts the plate and creates magma. This can lead to volcanic eruptions as the magma reaches the surface as lava. Earthquakes are also felt due to the stress caused by the friction of the plates. Example: eruptions from Mount Pinatubo in 1991 caused global temperatures to drop by 1°C.


Example: Philippine (oceanic) plate and Eurasian (continental)


Destructive (convergent) boundary
When a heavier oceanic plate meets a lighter continental plate, it is forced to subduct (sink) into the mantle, which causes friction as the plates rub and leads to melting and the creation of volcanic ridges.


Type of margin: collision zone (also a convergent destructive boundary)


Description of plate movement: two plates push together or converge, but they are both the same density (for example, both are continental), so they just collide and push up against each other (there is no subduction).


What hazards are created and how: the collision causes land to squeeze upwards and fold mountains to form, like the Himalayas, as the ground buckles and reshapes under pressure. Severe earthquakes can occur in the process. Example: Nepal earthquake in 2015.


Example: Himalayas


Collision (convergent) boundary
If two continental plates collide, neither one will subduct since they are both the same density. Instead, the plates push together and are forced upwards, creating fold mountains such as the Himalayas.


Type of margin: constructive boundary (also called divergent)


Description of plate movement: plates are separating by moving away from each other.


What hazards are created and how: as plates move apart, magma from the mantle can reach the surface and erupt through fissures and faults (splits in the ground that allow magma to vent out) causing volcanoes and creating new land as lava emerges and spreads out. Example: Eyjafjallajokull eruption in 2010.


Example: Iceland, Mid-Atlantic Ridge (see Figure 5)


Constructive (divergent) boundary When two tectonic plates are pulled in opposite directions, this divergence allows magma from the mantle to reach the Earth’s surface through spreading volcanic ridges.


Type of margin: conservative boundary (also called transform)


Description of plate movement: plates slide past each other slowly. The plates may be moving in the same direction but at different speeds, or moving parallel to each other but in opposite directions.
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they sink below less dense (continental) plates.

What hazards are created and how: as the denser plate sinks into the mantle it

rubs and causes friction, which melts the plate and creates magma. This can lead
to volcanic eruptions as the magma reaches the surface as lava. Earthquakes are

also felt due to the stress caused by the friction of the plates. Example: eruptions
from Mount Pinatubo in 1991 caused global temperatures to drop by 1°C.

Example: Philippine (oceanic) plate and Eurasian (continental)

Type of margin: collision zone (also a convergent destructive boundary)

Description of plate movement: two plates push together or converge, but they
are both the same density (for example, both are continental), so they just collide
and push up against each other (there is no subduction).

What hazards are created and how: the collision causes land to squeeze
upwards and fold mountains to form, like the Himalayas, as the ground buckles
and reshapes under pressure. Severe earthquakes can occur in the process.
Example: Nepal earthquake in 2015.

Example: Himalayas

Continental

Oceanic

—

—

Destructive (convergent) boundary

When a heavier oceanic plate meets a lighter
continental plate, it is forced to subduct (sink) into the
mantle, which causes friction as the plates rub and
leads to melting and the creation of volcanic ridges.

Continental Continental

Collision (convergent) boundary

If two continental plates collide, neither one will
subduct since they are both the same density. Instead,
the plates push together and are forced upwards,
Rl Fol Tt o ok H I el





OEBPS/OEBPS/images/20-1.jpg





OEBPS/OEBPS/images/20-2.jpg
South Wese Remore sewer crossing. LCA3 - Lower ‘Quaytown’ area
Conschah o s ndersony incudig the Harbour ;
N T
[EEREe
~~Green Cur Publc Widh iver chimel adcenc o the car park
TR~ o e RGN L sy
, R o
/g . o ot
ks el | The haght diference berwesn the sccess S boundary /' Eastern Valey Fekds

‘ ‘Bowd car g vy bonn

Boscaste Conserrion

Neseng bos for i s
- Kt i oocnin) nd commen dormeuse
- Rale car parkareas Rimow roes {fabicafor UK BAP species -
~. sovatarar o
~ = Shoes duign Exitng arrabury

Sood el

Esting envronmental
esgracons

Exstng foaures

Reiscfemantof meadow
(5ot slow worm wanocstion)





OEBPS/OEBPS/images/22-1.jpg
Philippine.
Sea

= = = Typhoon
path






OEBPS/OEBPS/images/22-2.jpg
2 November 2013 | Started from an area of low pressure several hundred kilometres
east-southeast of Micronesia

4November 2013 | Tracked westwards, becoming a tropical storm; given the name Haiyan

5November 2013 | By 6 pm it was classed as a typhoon

6November 2013 | Assessed as a super typhoon, the equivalent of a Category 5 on the
Saffir-Simpson Scale

8November2013 | Made landfall, hitting the coastal region of Guiuan in eastern Samar

10 November 2013 | Struck northern Vietnam as a severe tropical storm






