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Get the most from this book


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


Tick to track your progress


Use the revision planner on page 4 to plan your revision, topic by topic. Tick each box when you have:




•  revised and understood a topic


•  tested yourself


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





You can also keep track of your revision by ticking off each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.
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Features to help you succeed
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Examiner’s tips and summaries


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


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


The author identifies the typical mistakes candidates make and explains how you can avoid them.
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Now test yourself


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


Clear, concise definitions of essential key terms are provided on the page where they appear. Key words from the specification are highlighted in bold for you throughout the book.





[image: ]





[image: ]






Exam practice


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


Go online to check your answers to the exam questions and try out the extra quick quizzes at www.therevisionbutton.co.uk/myrevisionnotes
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Countdown to my exams
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6–8 weeks to go




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


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


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


•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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4–6 weeks to go




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


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


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


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



•  Try different revision methods. For example, you can make notes using mind maps, spider diagrams or flash cards.


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




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


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


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




•  Flick through these Revision Notes for useful reminders, for example the examiner’s tips, examiner’s summaries, typical mistakes and key terms.


•  Check the time and place of your examination.


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


•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examination.
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1 The world at risk
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Global hazards


Natural hazards and natural disasters


Natural hazards are extreme hydro-meteorological and geophysical events, such as cyclones, floods, earthquakes and volcanic eruptions, which impact adversely on people, economy and society (Figure 1.1). They invariably result in death or injury, the destruction of property and infrastructure, and significant economic and social disruption.
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Enquiry question: What are the main types of physical risk facing the world and how big are they?
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Natural events only become hazards when they interact with people. For instance, a volcanic eruption on an uninhabited island is, by definition, non-hazardous. When natural hazards cause severe loss of life, injury and economic damage, they are known as natural disasters.


[image: ]






Now test yourself





1 When does a natural hazard become a natural disaster?



2 When does an earthquake or a cyclone become a hazard?





Answers on p. 121





[image: ]







[image: ]




Figure 1.1 The occurrence of natural hazards


Measuring disaster risk


Disaster risk describes the probability of a disaster’s occurrence and the harmful consequences that are likely to result. This is summarised by the disaster equation:
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where:


R = risk of disaster


H = size/scale/probability of a hazard


V = vulnerability (e.g. levels of development, poverty, assets) and the number of people living in areas at risk


C = capacity to cope, i.e. emergency response, recovery capability, resistance to shock


Risk is therefore directly proportional to the:




•  size and severity of a hazardous event


•  number of people living in the affected area


•  vulnerability of the people, economy and society in the affected area





Risk is inversely proportional to society’s preparedness and ability to cope with natural hazards.
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Examiner’s tip


Any assessment of the risks posed by natural hazards must identify the magnitude and nature of the hazard, the number of people at risk, the vulnerability of the society, and the ability of society to respond and mitigate hazard impacts.
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Typical mistake


Extreme natural events are by themselves not hazards. Natural events such as floods and volcanic eruptions only become hazardous when they adversely impact people and human activity.
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Now test yourself





3 What factors contribute to the vulnerability of populations to natural hazards?



4 What is meant by the term ‘disaster risk’?





Answers on p. 121
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Global warming: the world’s number one problem?


Arguably, global warming is the greatest problem currently facing humankind. This is because:




•  global warming, by definition, is a problem on a global scale, affecting every part of the planet


•  global warming has far-reaching impacts on environmental and economic systems, e.g. habitat change, mass plant and animal extinctions, food production, water supply


•  rising sea level directly threatens many of the world’s largest cities, millions of people living at or near sea level, and entire countries (e.g. Bangladesh, the Maldives)


•  drought and the dislocation of human population caused by global warming could trigger unprecedented international migrations and political conflicts (e.g. competition for food and water resources)


•  higher temperatures could spread infectious diseases from the tropics and sub-tropics to temperate latitudes (e.g. malaria)


•  global warming could lead to shortages of water and food, as rainfall decreases in some places, glaciers melt and crop yields decline


•  global warming is likely to increase the frequency and intensity of tropical cyclones, mid-latitude storms and floods





Global hazard trends


Hazards increasing in magnitude and frequency


Some natural hazards, such as river and coastal floods, tropical cyclones and droughts, appear to be increasing in frequency and magnitude. The underlying causes are a combination of physical and human factors.
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Enquiry question: How and why are natural hazards now becoming seen as an increasing global threat?
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Floods


There is evidence that the number of flood disasters has increased significantly since 1980 (Figure 1.2). In recent years there have been major river floods in Thailand (2011), USA (Mississippi 2011), south and central China (2011) and Pakistan (2010). Extreme rainfall, linked to tropical cyclones, mid-latitude depressions and thunderstorms, was responsible. This trend is consistent with:




•  global warming, which increases evaporation and speeds up the atmosphere’s general circulation


•  population growth and development on floodplains, which has raised levels of vulnerability to flood hazards


•  widespread deforestation due to population growth and pressure on resources, which has increased runoff and heightened flood risks
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Now test yourself





5 Give two reasons why flood disasters appear to be increasing.





Answer on p. 121
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Coastal flooding in the tropics and sub-tropics is often caused by storm surges driven by powerful cyclones. In 2005, the storm surge generated by Hurricane Katrina killed more than 1,100 people in New Orleans and along the Gulf of Mexico. A similar storm surge accompanied Cyclone Nargis in May 2008; it swept through the Irrawaddy Delta in Burma, killing an estimated 140,000 people.
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Figure 1.2 Number of natural disasters reported 1900–2010 (Source: EM-DAT, www.emdat.be)


Cyclones


The 2004 and 2005 hurricane seasons in the North Atlantic–Caribbean area produced a record-breaking number of storms, including five category 5 hurricanes (i.e. the most powerful) (Table 1.1). Hurricane Katrina was one of these storms. It caused more than US$100 billion in damage and more than 1,100 deaths. In the past 40 years, global warming has raised ocean surface temperatures by 0.6°C and has increased evaporation. The result is an increase in the power and frequency of tropical cyclones.


Table 1.1 Number of hurricanes in North Atlantic and Caribbean 2000–2011
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Even so, other factors influence the number of storms in any one year. Most important are the ocean surface temperature anomalies in the Pacific, known as El Niño and La Niña or the El Niño Southern Oscillation (ENSO).


El Niño suppresses tropical cyclone activity in the North Atlantic–Caribbean area. In contrast, La Niña (e.g. 2005) creates favourable conditions for hurricane development.


Climate models predict an increase in the frequency of mid-latitude cyclones (or depressions) in the UK in the next 30–40 years. This is due to global warming (and the melting of Arctic sea ice) and a southward shift of the main storm track of Atlantic depressions.
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Examiner’s tip


The relationship between ocean temperatures and the world’s climate is complex and not fully understood. When discussing trends in the frequency and magnitude of tropical cyclones it should be emphasised that in the short-term (i.e. year-to-year) there is considerable uncertainty and variability.
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Droughts


Droughts are prolonged periods of abnormally low rainfall. They develop slowly and ultimately result in water shortages. The impact of drought is felt first by activities most dependent on rainfall such as arable farming, ranching, river transport and power supplies. Severe droughts may threaten public water supplies and exceptionally low river flow may cause long-lasting damage to aquatic ecosystems. Large parts of the UK suffered droughts in 1976, 1995 and 2012. In the Sahel region of Africa, prolonged droughts over the past 40 years have accelerated desertification and land degradation, and caused famine, migration and high levels of mortality. More than 1 million people have died in drought disasters in Africa since 1970.
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Typical mistake


Famines occur when there are food shortages and often cause sharp rises in mortality. However, it is wrong to assume that famines always imply an absolute shortage of food. There may be a breakdown in distribution or marketing systems, or food prices may be unaffordable for the poorest people.
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In future, droughts are likely to become more frequent as climate change increases rainfall variability (Figure 1.3). The impact will be most strongly felt in semi-arid and seasonally arid regions such as northern and southern Africa, the Mediterranean and central North America.
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Figure 1.3 Forecast global rainfall June–August if there is a doubling of atmospheric carbon dioxide


Factors driving the increase in natural disasters


Both physical and human factors are responsible for the increase in flood, tropical cyclone and drought disasters.




•  Physical factors: global warming and El Niño-La Niña events.


•  Human factors: population growth, urbanisation, poverty and the overexploitation of natural resources.





Global warming


There is conclusive evidence that the Earth’s climate has warmed in the past 50 years (Figure 1.4). Globally, nine out of the ten warmest years on record occurred between 2000 and 2011.
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Figure 1.4 Global temperature change 1850–2010 (Source: Met Office (based on Brohan et al. 2006))


However, it is debatable whether global warming is a natural process or the result of human activities (i.e. anthropogenic). We know that the global climate undergoes periodic shift because of astronomical cycles, changes in surface ocean currents and volcanic eruptions.
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Typical mistake


There is no doubt that the Earth’s climate is warming; the debate is whether this warming is due to natural processes or human activities.
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But the case for an anthropogenic cause of current global warming is strong. A close correlation exists between the rise in average global temperatures and the amount of carbon dioxide in the atmosphere. Before 1800, average carbon dioxide concentrations were around 270 ppm. Today they average 390 ppm and are rising rapidly. This is due largely to the burning of fossil fuels, although deforestation and the draining of wetlands have also played a part.
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Examiner’s tip


A balanced explanation of the causes of global warming must include some reference to possible natural as well as human factors.
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The greenhouse effect explains the link between global temperatures and carbon dioxide levels. Greenhouse gases (GHGs) such as water vapour, carbon dioxide and methane, which occur naturally in the atmosphere, absorb and re-radiate around 95% of the Earth’s long-wave radiation. However, large increases in carbon dioxide and other GHGs during the past 200 years have led to more absorption of long-wave radiation by the atmosphere. The result is an enhanced greenhouse effect thought to be responsible for global warming and climate change.
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Typical mistake


The greenhouse effect is a natural phenomenon, caused by the presence of atmospheric CO2, ozone and other gases, and warms the atmosphere. Global warming is an enhanced greenhouse effect, caused by human activities releasing large quantities of CO2 and other gases into the atmosphere.
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Global warming has the potential to greatly modify the world’s climate and cause huge disruption to human activities. But climate change is unpredictable and accurate forecasting of hazardous hydro-meteorological events presents enormous challenges.
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Now test yourself





6 Describe the possible link between global warming and the frequency of extreme rainfall events.





Answer on p. 121
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El Niño and La Niña


El Niño and La Niña describe ocean temperature anomalies in the equatorial Pacific Ocean. These anomalies follow a cyclic pattern every 3 to 9 years, oscillating between warm (El Niño) and cold (La Niña) conditions — a phenomenon known as the El Niño Southern Oscillation (ENSO).




•  In normal years the trade winds drive warm surface water westwards across the equatorial Pacific, leading to an upwelling of cold water from depth off the west coast of South America.


•  During an El Niño event the trade winds weaken, and a layer of warm water in the western Pacific spreads eastwards.


•  The result is unusually high sea surface temperatures (SSTs) in the central and eastern equatorial parts of the Pacific Ocean, and along the west coast of South America.





The Pacific Ocean covers nearly half the surface of the planet and therefore exerts a strong influence on global weather patterns. In El Niño years this teleconnection brings drought with forest and bush fires to Australia, southeast Asia and eastern Brazil. Meanwhile, enhanced evaporation from the warm ocean in the eastern Pacific often causes torrential rain and flooding in Peru and the southern USA.


La Niña is the reverse of El Niño. Its signature is an unusually cold tongue of water, covering millions of square kilometres, which develops in the equatorial Pacific. It produces weather patterns opposite to those of El Niño. For example, while El Niño events result in fewer tropical cyclones in the Atlantic, Caribbean, Gulf of Mexico and western Pacific, La Niña spawns more frequent tropical cyclones in these regions.


In recent decades higher ocean temperatures (due to global warming) have increased the intensity and frequency of ENSO. The outcome is likely to be less predictable and more extreme global weather.
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Examiner’s tip


Think of global warming as a giant experiment. Because the atmospheric system is so complex and has so many interconnections, the outcome of this experiment is unpredictable.
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Now test yourself





7 What is El Niño?





Answer on p. 121
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World population growth


The world’s population almost quadrupled between 1900 and 2000, from 1,650 million to just over 6 billion. Although this phase of explosive growth is ending, growth continues: in 2012 global population passed 7 billion and by 2050 it will rise to around 9 billion. One effect of population growth is that millions more people are exposed to natural hazards. Also, most of this growth has been concentrated in the less economically developed world where populations are less able to cope with natural hazards and disasters.


Urbanisation


Rapid global urbanisation has occurred in the past 50 or 60 years. By 2012 over half the world’s population lived in towns and cities.


Alongside urbanisation, urban growth has taken place at an unprecedented rate. Since 1950, the world’s urban population has grown fivefold. More importantly, urban populations in LEDCs have increased by a factor of ten. Today, nearly 4 billion people live in towns and cities; 70% are in LEDCs and the vast majority are poor.


Urbanisation and urban growth have increased disaster risks. People live at high densities in towns and cities, and hazard risks are further increased by poverty, poorly constructed buildings and a lack of preparedness.
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Examiner’s tip


Balanced answers to questions on the increasing frequency and magnitude of natural disasters must consider a range of both physical and human factors.
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Poverty


The World Bank’s definition of poverty is an income of less than US$1.25 per person per day. Although the proportion of the global population living in poverty fell from 43% in 1990 to 22% in 2008, 1.3 billion people are still poor. Sixty-five per cent of them live in the world’s least developed countries (LDCs). Thus nearly half of the population of Sub-Saharan Africa is poor, and this figure rises to over 80% in countries such as Liberia and Madagascar. South Asia also has high levels of poverty: in India, one-third of the population (nearly 400 million people) survive on less than US$1/day.


Poverty is a critical factor affecting people’s vulnerability to natural hazards and natural disasters. At an individual level poor people often have little choice but to live in areas at high risk from natural flooding, landslides, earthquakes and other hazards.


Rich countries can afford to mitigate the effects of natural hazards, and thus reduce risk and vulnerability. Mitigating actions include the construction of levées, training, and coordinating emergency services and planning for immediate and longer-term recovery.


The overexploitation of natural resources


In some parts of the world the hazard risks have been increased by population pressure on natural resources. Deforestation in Indonesia was largely responsible for the sudden increase in floods, landslides and droughts between 2001 and 2009. In 1999, debris flows and flash floods in the coastal state of Vargas in northern Venezuela, which killed an estimated 30,000 people, were made worse by deforestation in the mountains adjacent to the coast (see case study on p. 12).
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Typical mistake


Millions of people, particularly in LEDCs, live in areas of high risk from natural hazards (e.g. floodplains, deltas). These people (often poor) are not unaware of the risks but have little choice if they are to access the soil, water and other resources needed to survive.





[image: ]





In Africa’s Sahel region, population growth has forced indigenous farmers and herders to overcultivate arable land and overstock pastures. The resulting exploitation of natural resources is unsustainable and is evident in deforestation, disruption of the water cycle, more frequent droughts, soil erosion and land degradation. In southern Bangladesh, human pressure has destroyed coastal mangrove forests, increasing the threat of storm surges.
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Case study: Hurricane Katrina


Hurricane Katrina hit the Gulf Coast of Louisiana at 06:10 on 29 August 2005. The storm killed 1,353 people and either destroyed or damaged 270,000 homes. Eighty per cent of New Orleans was flooded by an 8 m storm surge. Economic losses exceeded $US100 billion, making Katrina the costliest natural disaster in US history.


Causes. A combination of natural and human factors was responsible for the disaster.




•  Many scientists believe that recent increases in the frequency and intensity of hurricanes in the Atlantic region are related to global warming. In 2005 sea surface temperatures in the Gulf of Mexico were 1°C above average, fuelling Hurricane Katrina.


•  Rising sea level (also caused by global warming) puts lowland coasts along the Gulf of Mexico at increased risk from storm surges.


•  Some 9.5 million people inhabit the coastal counties between Louisiana and Florida. In recent years population has grown rapidly along the coast, where densities are more than twice the US average.


•  Land subsidence and the loss of wetlands in the Mississippi delta have increased exposure to storm surges. Subsidence is due to the extraction of natural gas. Reclamation of wetlands, which in the past stored flood water and absorbed the impact of storm surges, has weakened natural coastal defences. ‘Walling-in’ the Mississippi River with levées and the construction of dams upstream have starved the delta of the silt (from flooding) needed to keep pace with subsidence.


•  The Mississippi Gulf Outlet, a 200 m wide canal linking New Orleans with the delta, acted as a funnel for the storm surge, increasing the surge’s height by 20% and doubling its speed.


•  Despite the known risks, the 560 km New Orleans’ levée system had been poorly maintained and offered little protection against category 4 and 5 hurricanes.





Case study: Debris flows and floods in northern Venezuela


In December 1999, Vargas province on the northern coast of Venezuela was devastated by massive debris flows. Estimates of the final death toll ranged from 15,000 to 30,000. The economic impact was also severe: 20,000 houses were destroyed and 40,000 damaged. Hundreds of houses in Carmen de Uria were swept away, and large areas of Caraballeda, Macuto and Carmende were buried beneath flood debris.


Causes. The causes were meteorological, geomorphological and human.




•  Between 8 and 19 December extreme rainfall in the coastal mountains (914 mm) triggered landslides, flash floods and debris flows.


•  The Cordillera de la Costa (mountain range 2,000–2,700 m high) runs close to, and parallel with, the coast. Thus seaward-facing slopes are steep, runoff rapid and rivers have high energy.


•  Igneous rocks that form the mountains have been deeply weathered and feed large amounts of sediment to streams and rivers that become debris flows.


•  Widespread deforestation in the mountains further increased runoff and erosion.


•  Because the mountains drop abruptly to the sea there is little flat land for settlement. Coastal alluvial fans, formed where rivers emerge from the mountains, offer some of the few sites for settlement. However, these locations are hazardous and exposed to floods and debris flows.


•  In recent years rapid population growth has concentrated urban development on the high-risk alluvial fans.
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Typical mistake


Explanations of the specific causes of natural disasters often lapse into general description/assessment of their impact and responses. Answers must remain focused and relevant to gain high marks.
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Examiner’s tip


Explanations of the impact of natural disasters should focus on the interaction between physical and human factors.
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Natural disasters: mortality and economic trends


Mortality trends


Between 1970 and 2010 natural disasters accounted for some 3.3 million deaths worldwide. Average annual mortality was 82,500, with large year-to-year fluctuations. For example, in 2011 the Haiti earthquake alone killed around 170,000 people. However, when the number of deaths is compared with the growing world population, mortality caused by natural disasters has undergone a relative decline.
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Figure 1.5 Natural disaster summary, 1975–2010 (Source: EM-DAT, www.emdat.be)


This downward mortality trend (which is a feature of both MEDCs and LEDCs) is largely explained by better preparedness and mitigation strategies (Figure 1.5) reducing vulnerability to tropical cyclones, floods, earthquakes and other natural hazards (Table 1.2).


Table 1.2 Mitigating natural disasters






	Early warning and monitoring






	Tropical cyclones are closely monitored by weather satellites, aircraft, buoys and radiosondes. Early warnings give time for evacuation. Volcanoes are monitored by measuring ground inflation, gravity, earth tremors and gases released by fumaroles. Rainfall and river discharge are monitored to give early warning of flooding. Tsunami warning systems are in place in the Pacific and Indian Oceans. In the UK the Meteorological Office (Met Office) and Environment Agency issue warnings of extreme weather and floods. Advance warnings of tornadoes in the USA are given by the Storm Prediction Center.






	Public education and planning






	Public education helps to create societies that are more resistant to natural hazards. In Japan the public receive instruction on how to respond to earthquake and tsunami hazards. Disaster plans, designed by central government and local authorities, detail immediate and medium-term responses in the aftermath of major disasters.






	Building codes






	Many active seismic zones have building codes to prevent building collapse during major quakes, though in poorer countries these codes are often not enforced. Planning control may prevent the spread of residential and commercial development to areas of high risk, such as floodplains.






	Hard engineering






	Levées, dams, sluice gates, etc. control river floods and storm surges. Storm shelters provide refuges against storm surge and tornado hazards.






	Soft engineering






	Successful approaches to flood abatement include reafforestation of catchments and restoring wetlands. Both reduce flood risks.
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Typical mistake


Although the long-term trend of mortality caused by natural disasters is downwards, major disasters, such as the 2004 Asian tsunami and the Szechuan earthquake in 2008, result in great year-to-year variability.
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Economic trends


Disaster trends (excluding mortality), measured by the number of people affected and the economic costs, have shown significant increases in the past 50 years. In 1975, approximately 50 million people were affected by disasters; by 2010, the average number had risen to 240 million (Figure 1.5). Over the same period economic losses escalated from an annual average of $US10 billion to $US80 billion.


Several factors explain these trends:




•  rapid world population growth, resulting in more people being exposed to natural hazards


•  a growing proportion of the world’s population concentrated in high-risk areas such as floodplains, tectonic plate boundaries, lowland coasts and deltas


•  urbanisation: economic assets in towns and cities are much greater per unit area than in rural areas; potential economic damage from hazards is therefore greater and insurance claims much higher


•  mitigation responses (e.g. levées, dams, flood insurance) induce a false sense of security and encourage development in high-risk locations.





Between 2000 and 2050 the World Bank estimates that urban populations exposed to tropical cyclone hazards or earthquakes will more than double. The implication is clear: the economic costs and number of people affected by natural disasters will continue to rise in future.
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Now test yourself





8 Why is the relative number of deaths caused by natural disasters decreasing?



9 Why is the economic cost of natural disasters increasing?





Answers on p. 121
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Case study: Northridge earthquake, Los Angeles 1994


Physical details and cause. The earthquake was 6.7 magnitude and centred on the suburb of Northridge, north of central Los Angeles (LA). It was caused by movement along a thrust fault connected with the San Andreas fault, and the northwest motion of the Pacific plate. The quake’s focus was shallow: just 17 km.


Hazards. Violent ground shaking lasted for 10–20 seconds, damaging buildings and infrastructure. The quake triggered thousands of small landslides.


Exposure. The LA metropolitan area has a population of 16.5 million, an average density of 2,500 persons/km2 and grew by nearly 60% between 1960 and 2000. The LA basin is one of the most seismically active areas in the USA. Exposure is therefore high.


Vulnerability. California is the richest state in the world’s richest country. Massive investment has helped to reduce LA’s vulnerability to earthquakes. The built environment is designed for seismic resistance. Stringent building codes and high levels of preparedness are in place.


Impact. The shallow earthquake focus and the density of buildings and infrastructure account for the massive damage caused by the quake. Although the death toll (57) was small, 680,000 people were affected, mainly through physical damage to residential properties and small businesses. The economic cost was massive — US$43 billion — making it the world’s fourth most costly natural disaster up to 2012. Motorways collapsed at seven sites and 170 bridges sustained damage. Near the epicentre, well-engineered buildings survived the shaking without damage. Elsewhere structural failures pointed to deficiencies in design and construction. Many steel-framed buildings cracked and reinforced concrete columns were crushed. However, few buildings collapsed. Investigations following the quake showed a need to improve building codes.
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Global hazard patterns


Assessing flood hazard risks


Natural hazards, such as floods, and their impact in a local area can be assessed from historical, documentary and fieldwork evidence.




•  There are nearly 800 gauging stations on British rivers. Data for average daily discharge, peak flows and flow duration curves are available for approximately the past 25 years from the Centre for Ecology and Hydrology (www.ceh.ac.uk).


•  The Environment Agency website (www.environment-agency.gov.uk/homeandleisure/37837.aspx) publishes flood risk maps for the UK at scales up to 1:10,000. The maps show areas at risk of flooding, the extent of extreme floods, flood defences and the areas that benefit from them.


•  Newspapers (both local and national) provide information on the timing, scale and impact of flooding. They are especially useful for floods that pre-date gauged records.


•  Fieldwork interviews with people affected by floods. Residents may provide information on flood dates, the depth of floodwater, damage to property, rates at which floodwaters rose, early warnings and flood insurance cover.


•  Flood markers and plaques on buildings, walls and bridges. The scale of recent flood events can be investigated by observing the distribution of flood stones (i.e. cobbles and pebbles deposited by floods) and rubbish caught on overhanging branches above river channels.
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Enquiry question: Why are some places more hazardous and disaster-prone than others?
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Examiner’s tip


Explanations of the impact of hazards and hazard risks should, wherever possible, be illustrated with actual examples. Ideally, examples should be local, which you have investigated personally.
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Distribution of the world’s major natural hazards


The global distribution of cyclone, drought, flood, earthquake, volcano and landslide hazards is a function of:




•  the location of naturally occurring physical events such as floods and earthquakes


•  the geographical distribution of population and economic activity





The interaction of these factors gives rise to hazard risks. Risks and the impact of hazards will depend specifically on the hazard’s destructive potential (e.g. magnitude, duration, timing), exposure (number of people and economic assets in the area of the hazard), and the vulnerability of society (e.g. poverty, preparedness).


Cyclones


Cyclones are powerful revolving storms. They develop in the tropics and sub-tropics where they are known variously as tropical cyclones, hurricanes and typhoons. Extra-tropical cyclones, found in middle and high latitudes, are called depressions.


Tropical cyclones


Tropical cyclones create three natural hazards: high, sustained winds of more than 119 km h–1, torrential rain and storm surges. Hurricane-force winds damage buildings, flatten trees and crops, and flying debris causes death and injury. Torrential rain creates river floods and triggers landslips, while storm surges cause flooding and widespread damage along lowland coasts. Tropical cyclones develop over the oceans between latitudes 8° and 20°. Three conditions favour their formation:




•  high humidity and plentiful supplies of water vapour


•  light winds that allow vertical cloud development


•  sea surface temperatures of at least 26°–27°C.
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Examiner’s tip


Note that tropical cyclone hazard risks are greatest in densely populated locations with large investments in economic infrastructure.
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Figure 1.6 shows that tropical cyclone hazards are concentrated on the eastern seaboards of landmasses, between latitudes 15° and 35°.
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Figure 1.6 Global distribution of cyclone hazards (Source: World Bank)


Extra-tropical cyclones


Extra-tropical cyclones or depressions dominate weather and climate in middle and high latitudes. The main hazards brought by depressions are similar to tropical cyclones: strong winds (damaging gusts in exposed places may exceed 150 km h–1); heavy rainfall leading to river floods and landslips; powerful waves, storm surges and coastal flooding, especially when low surface pressure and strong on-shore winds coincide with high tides.


Depressions form on the polar front jet stream which steers them from west to east in mid-latitudes. Hazard risks from depressions are high in northwest Europe because:




•  for most of the year the jet stream, which generates the storms, lies close by


•  of its position on the extreme western edge of the Eurasian landmass, exposed to 5000 km of open ocean, where winds are strong and storms are laden with moisture


•  its high-density population, concentrated in towns and cities, increases economic risks
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Typical mistake


You should understand the difference between the global distribution of natural physical events such as cyclones and earthquakes, and the global distribution of hazardous cyclones and earthquakes.
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Now test yourself





10 Name three natural hazards associated with tropical cyclones.





Answer on p. 121
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Droughts


Droughts are prolonged periods of abnormally low rainfall that adversely affect human well-being and economic activity.


Hazard distribution


Droughts are geographically more widespread than any other natural hazard (Figure 1.7). In western Europe, droughts are associated with persistent anticyclones that block the passage of depressions.
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Figure 1.7 Global distribution of drought hazards (Source: World Bank)


Droughts also occur in the tropics and sub-tropics when seasonal rains fail and high pressure prevails. In south Asia the failure of the monsoon rains in 2009 led to drought and food shortages.


Hazard impact


Those parts of the world most susceptible to drought hazards are densely populated monsoon Asia, the Sahel, southern and eastern Africa and northeast Brazil. In MEDCs drought hazards are most problematic in continental interiors such as the US mid-west, Argentina’s Pampas and Australia.


The impact of drought hazards in MEDCs is not life-threatening. Droughts are more likely to bring economic and environmental disbenefits such as reductions in crop yields, disruption of transport on rivers and canals, inconvenience (e.g. hose pipe bans) and damage to wildlife because of reductions in river flow.


River floods


River flood hazards occur when rivers overtop their banks, damaging property and infrastructure and sometimes causing death and injury.


Hazard distribution


Areas most at risk from flood hazards are densely populated (often highly urbanised) floodplains and deltas. Despite the risks, these areas are often attractive to human settlement because:




•  valley floors provide flat land for building, are easily accessible by roads and railways and offer sites for river crossings


•  floodplains and deltas comprise river-deposited sediments (alluvium) that support productive soils for agriculture


•  river channels on floodplains and deltas are a source of water for irrigation, industry and domestic use
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