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Get the most from this book


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


Track your progress


Use the revision planner on pages 4 and 5 to plan your revision, topic by topic. Make a note when you have:





•  revised and understood a topic



•  tested yourself



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





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


Essential concepts are explained more fully to aid understanding.
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Exam 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 students make and explain how you can avoid them.
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Now test yourself


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


Clear, concise definitions of essential key terms are provided where they first appear. Key words from the specification are highlighted in colour throughout the book.
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Revision activities


These activities will help you to understand each topic in an interactive way.
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Exam practice


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


Over-arching themes help you to make links between different geographical ideas and concepts.
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Online


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








My revision planner


1 Tectonic processes and hazards




     Spatial variations in the tectonic hazard risk


     Tectonic hazards become disasters


     The management of tectonic hazards and disasters





2 Landscape systems, processes and change




     Option A Glaciated landscapes and change


     Past and present distributions of glacial and periglacial environments


     Glacier systems


     Glacial landforms and landscapes


     The use and management of glaciated and glacial landscapes


     Option B Coastal landscapes and change


     Different coastal landscapes and their processes


     Coast landforms and landscapes


     Coastal risks


     Coastal management





3 Globalisation




     The causes and acceleration of globalisation


     Geographical impacts of globalisation


     The challenges of globalisation





4 Shaping places




     Option A Regenerating places


     How and why places vary


     The need for regeneration


     How regeneration is managed


     Assessing the success of regeneration


     Option B Diverse places


     Population structure, time and place


     Living spaces


     Tensions in diverse places


     Managing cultural and demographic issues





5 The water cycle and water insecurity




     Processes operating within the hydrological cycle


     Changes in hydrological systems over time


     Water insecurity





6 The carbon cycle and energy security




     The carbon cycle and terrestrial health


     Consequences of the increasing demand for energy


     Links to the global climate system





7 Superpowers




     Changing superpowers


     The global impacts of superpowers


     Contested spheres of influence





8 Global development and connections




     Option A Health, human rights and intervention


     Human development


     Human rights


     Interventions and human rights


     The outcomes of geopolitical interventions


     Option B Migration, identity and sovereignty


     Impacts of globalisation on international migration


     The evolution of nation states in a globalised world


     The impacts of global organisations


     Threats of national sovereignty in a more globalised world





9 Synoptic themes




     Now test yourself answers





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





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 pages 4 and 5 to familiarise yourself with the topics.



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



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



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





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



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



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



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




•  Use the revision activities to try out 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 exam tips, topic 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 examinations.
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My exams


A-level Geography Paper 1


Date:…………………………………


Time:…………………………………


Location:………………………………


A-level Geography Paper 2


Date:…………………………………


Time:…………………………………


Location:………………………………


A-level Geography Paper 3


Date:…………………………………


Time:…………………………………


Location:………………………………


[image: ]








1 Tectonic processes and hazards



Tectonic hazards are earthquakes and volcanic eruptions. Also included under the heading are secondary hazards, such as tsunamis.


Spatial variations in the tectonic hazard risk


The global distribution of tectonic hazards
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Key concepts


Plate boundaries are recognised by plate tectonic theory as being of three types:





•  Convergent (destructive): occur where two tectonic plates are moving together. Where a dense oceanic plate collides with a less dense continental plate, the former is thrust underneath the latter, forming a subduction zone. Mountain building and volcanic eruptions are the outcomes.



•  Divergent (constructive): the moving apart of the plates creates rifts filled with new crustal material from volcanic eruptions.



•  Conservative (transform): here two crustal plates slide past each other. The friction often triggers earthquakes.



•  Collision: two continental plates collide and crush against each other, pushing up mountains.
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Earthquakes


The global distribution of tectonic hazards is far from random. The main earthquake zones occur along plate boundaries, particularly convergent and conservative ones (Figure 1.1). Occasionally earthquakes occur in the middle of tectonic plates (intra-plate earthquakes).
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Volcanoes



There are about 500 active volcanoes around the world. Figure 1.2 shows that a significant number of these are located in the ‘Ring of Fire’ around the Pacific Ocean. Most volcanoes occur near plate boundaries, but there are also hotspot volcanoes.
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Tsunamis
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Revision activity


Make sure you know what happens at each of the four types of plate boundary and whether volcanoes, earthquakes or both occur.
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Tsunamis are caused by submarine shock waves generated by earthquakes or volcanic eruptions, and have a wide global distribution (Figure 1.3). They are most commonly experienced around the coastlines of the Pacific Ocean. Tsunamis are are potentially most devastating where a gently sloping continental shelf allows them to build to great heights.
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Now test yourself





1  Name two locations outside the Pacific Rim where there have been a number of notable tsunamis.





Answer on p. 215
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Theoretical frameworks


The theory
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Key concept


Plate tectonics theory views the Earth’s crust as consisting of a number of mobile yet rigid elements (plates). These plates are of two different types:





•  thin crust underlying the ocean basins



•  thicker crust underlying the continents.





The low density of the thick continental crust allows it to ‘float’ on the much higher-density mantle below. Heat derived from the Earth’s molten core rises within the mantle to create convection currents which, in turn, move the tectonic plates.
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Over a long period of geological time, as the plates move relative to each other, they cause:





•  the continents to drift apart



•  the ocean basins to change in size and form



•  the formation of major landforms such as mountain chains and mid-ocean ridges



•  earthquakes, volcanic eruptions and tsunamis.





The following are important elements in the theory of plate tectonics:





•  The nature of the Earth’s structure with a relatively thin crust broken up into plates and wrapped around a thick and largely molten mantle.



•  Convection within the mantle causes crustal plates to move.



•  Four different types of plate boundary are recognised (page 7).



•  New crust is formed by sea-floor spreading at divergent boundaries.



•  Crust is being destroyed and remoulded in subduction zones at convergent boundaries.



•  Slab pull is the force created by convection currents that moves plates and drags them into subduction zones.



•  Paleomagnetism provides evidence of plate movements.
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Now test yourself





2  How do tectonic plates move and what are the outcomes of that movement?





Answer on p. 215
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The type and magnitude of event


The type of tectonic event is largely determined by the type of plate boundary. The convergent boundary is the most productive of both earthquakes and volcanic eruptions, followed by the divergent boundary. The conservative boundary produces only earthquakes.


Science has still to discover what determines the magnitude of a tectonic event. The Benioff zone is thought to be important in the case of some earthquakes. This is the boundary between an oceanic plate that is undergoing subduction and an overriding continental plate. It is a sloping plane and stresses are built up as the cold oceanic plate sinks into the hot mantle. The zone produces earthquakes, but why are some of those earthquakes more powerful than others?
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Now test yourself





3  Is event magnitude more important than event location? Give your reasons.





Answer on p. 215
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Physical processes behind tectonic hazards


Earthquakes


Earthquakes are caused by sudden movements of the Earth’s crust relatively close to the surface, usually along a pre-existing fault. The movement is the outcome of a gradual build-up of tectonic pressure and then its sudden release. The sudden movement creates vibrations (seismic waves) of three different kinds:





•  P (fast)



•  S (slower)



•  L (surface).





The hypocentre of an earthquake, sometimes referred to as the focus, is the point of origin within the Earth’s crust where the pressure is released – the point of rupture. The epicentre is the point on the Earth’s surface directly above the hypocentre. It is the surface location where the shock waves are likely to be strongest.


The overall severity of an earthquake is determined by the amplitude and frequency of these waves. The S and L waves are more destructive than the P waves. They cause crustal fracturing, ground shaking and three secondary hazards:





•  Liquefaction: this affects loose rock and sediment. The seismic waves trigger the ground to lose its load-bearing capacity, causing large buildings to settle into the ground, tilt and possibly collapse.



•  Landslides: these occur where slopes are weakened by seismic waves and slide under the influence of gravity.



•  Tsunamis (see below).
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Now test yourself





4  What are seismic waves? What is the difference between the hypocentre and the epicentre of an earthquake?





Answer on p. 215
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Tsunamis


These waves are potentially the most lethal of the secondary earthquake hazards. Out at sea they do not represent a hazard since they are low in height and generally go unnoticed. It is only as they approach a coastline and the sea becomes shallower that they grow in height.


The impact of a tsunami depends on a number of physical and human factors:





•  duration of the event



•  wave amplitude and distance travelled



•  depth and gradient of the offshore zone



•  degree of coastal protection provided by mangroves and coral reefs



•  timing of the event – night or day



•  quality of early-warning systems



•  density of population and degree of development close to the coastline.





Volcanoes


The primary hazards of a volcano are:





•  Pyroclastic flows: the frothing of magma at the vent produces bubbles that burst explosively to eject hot and poisonous gases as well as hot, fine materials. Clouds formed of these gases and materials are most lethal when they roll down the sides of a volcano.



•  Tephra (ash falls): these are rock fragments ejected into the atmosphere and ranging in size from ‘bombs’ to fine dust. The accumulation of tephra on roofs starts fires and causes buildings to collapse.



•  Lava flows: these are flows of molten rock, often fast moving and lethal.



•  Volcanic gases: these are mixed gases emitted during explosive eruptions. The carbon dioxide is particularly dangerous.





The secondary hazardous impacts of volcanoes are:





•  lahars: mudflows created by the combination of heavy rain on slopes covered by fine volcanic material



•  jokulhaups: catastrophic floods caused by volcanic eruptions beneath glaciers.
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Exam tip


Remember that compared with other hazards, such as earthquakes and tsunamis, volcanoes have historically killed far fewer people. An important factor is that there is often some form of advanced warning of an eruption.
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Revision activity


Make sure that you have a located, recent example of each of the three tectonic hazards, together with the date of the event and some indications of the scale of the human impact.
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Now test yourself





5  Which of the primary hazards of a volcanic eruption is potentially the most lethal? Give your reasons.
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Tectonic hazards become disasters


Vulnerability, risk, resilience and disaster


Vulnerability and risk are key factors in turning hazards into disasters.
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Key concepts


Vulnerability relates to the ability of a community to cope with the impacts of a hazard. That ability is determined by a range of factors, from the quality of warning systems and emergency responses to the level of development and settlement density. So it is argued that a developed country, with good governance and access to technology and relevant resources, is less vulnerable to the same hazard than a developing country. The likelihood of that hazard becoming a disaster is reduced.


Risk is the exposure of people to a hazardous event. It relates to the probability of a hazard leading to a loss of life and/or livelihoods. The assessment of risk is complicated by many factors, including:





•  the perceptions of individuals and communities



•  the unpredictability of hazards, with people being caught out by the timing or magnitude of a tectonic event



•  the lack of alternatives – people continue to live in hazardous areas because they have no other options



•  the fact that the benefits of hazardous location may outweigh risks involved in staying there



•  acceptance of the risk that something might happen.
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Typical mistake


The terms hazard and disaster are often taken to mean the same thing. In fact, they mean very different things.
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Typical mistake


Tectonic events by themselves are not hazards. They become hazardous only when they adversely impact on people, their settlements and livelihoods.
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The hazard–risk formula involves the components that influence the amount of risk a community is taking with a particular type of hazard:
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The pressure and release (PAR) model adopts a slightly different approach to the assessment of the risk of a hazard becoming a disaster. It sees disaster as occurring at the intersection of two processes:





•  those generating vulnerability



•  those of the natural hazard event (Figure 1.4).
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Root causes create vulnerability through different pressures such as inadequate training and poor government. Dynamic pressures produce unsafe conditions (environmentally and socially) for the most vulnerable people.


One other component that needs to be taken into account when weighing up the risk of a hazard becoming a disaster is resilience.
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Key concept


Resilience is the ability of a community or country exposed to hazards to resist, absorb and recover from the impacts of a hazard. Resilience can often help prevent a hazard from becoming a disaster.
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Now test yourself





6  What is the difference between a hazard and a disaster?



7  What is the difference between vulnerability and resilience?





Answers on p. 215
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Impacts


The economic and social impacts of tectonic hazards vary considerably:





•  over time



•  from place to place



•  from minor nuisances to major disasters.





The impacts of earthquakes and their secondary hazards are generally much greater than those of volcanic eruptions. The concentration of active volcanoes in relatively narrow belts means that only a small land area lies in close proximity. It is estimated that less than 1 per cent of the world’s population is likely to suffer the impacts of a volcanic eruption, whereas the estimate for earthquakes is 5 per cent.


The economic impacts of a tectonic hazard are roughly proportional to the land area exposed to the particular hazard. But there are other factors involved, such as:





•  level of development and per capita GDP



•  total number of people affected



•  speed of recovery from the hazardous event (resilience)



•  degree of urbanisation



•  amount of uninsured losses.
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Now test yourself





8  Explain why the global impacts of earthquakes are greater than those of volcanic eruptions.





Answer on p. 215
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Tectonic hazard profiles


Magnitude and intensity


Magnitude and intensity are important aspects of tectonic hazards. Observations and measurements are converted to mathematical scales. Of four widely used scales, three relate to earthquakes and one to volcanic activity (Table 1.1).
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None of the scales shown in Table 1.1 is perfect. For example, they do not take into account the duration of the hazard, the physical exposure or the vulnerability and resilience of the affected communities.
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Typical mistake


In the reporting of earthquake magnitude today the numbers given by the media refer to the Richter scale. In fact, it is the MMS that is used.
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Hazard profiles


Given a set of criteria, it is possible to compile a tectonic hazard profile which can then be compared with the profiles of other events. Figure 1.5 shows one style in which the characteristics of earthquakes at two different plate boundaries are compared.
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Revision activity


Note the six different criteria that are used in building up the hazard profile. These are critical.
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The hazard profile is not the only factor that determines the social and economic impacts of an event. For example, it is generally assumed that the impacts of tectonic hazards are likely to be greater in developing countries because of higher levels of vulnerability and lower levels of resilience. The significance of development and other factors is explored in a little more detail in the following section.
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Exam tip


Any assessment of the risks posed by tectonic hazards must identify the nature and magnitude of the hazard, the number of people at risk, the amount of economic investment, the vulnerability of society, and the society’s ability to respond to and mitigate the impacts of the hazard.
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Revision activity


Make sure you have notes detailing the impacts of one specific tectonic hazard event in each of three different geographical locations: a developing country, an emerging country and a developed country.
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Now test yourself





9  What is the value of compiling hazard profiles?





Answer on p. 215
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The importance of development and governance


The point has already been made that vulnerability and resilience often correlate with development – the former inversely and the latter directly. This is particularly the case with the level of economic development. Economic development gives communities and countries access to the resources, organisations and technology needed to cope with hazard events. With increasing income, people are better able to ensure their own safety by living in ‘safe’ locations and in ‘hazard-proofed’ property.


However, there are non-economic aspects of development that are also significant:





•  Access to education: education means that people can be made more aware of the hazard risks of living where they do and of what to do in the event of a hazard.



•  Access to healthcare: the better people’s health, the better they are at withstanding the health and food risks resulting from the hazard.



•  Housing: poorly built housing is usually unable to withstand earthquake shock waves, leading to serious injury and death.



•  Governance: the quality of governance can be quite critical (see below).





Governance
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Key concept


Governance is the way a country, city, community, company, etc. is run by the people in control. It is based on three concepts: authority, decision making and accountability. Good governance embodies the recognition and practice of a range of principles, such as transparency, the rule of law, equity, consensus and participation.
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Poor governance in the form of corrupt local and national government and weak political organisation increases hazard vulnerability in two ways:





•  By failing to invest properly in infrastructure that might mitigate the impacts of a tectonic hazard, for example failing to invest in warning systems, ‘hazard-proofing’ buildings, etc.



•  By being ill-prepared to deal with the emergency situation immediately following a hazard.
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Synoptic theme


Clearly, when it comes to governance, national and local governments are the top players – their transparency and efficiency are paramount.
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But governance is not only about political authority. There are other people and organisations (stakeholders), both public and private, that have a role to play in good governance. They do so by observing the key principles of good governance, such as accountability and participation in responsible decision making.
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Now test yourself





10  Why is good governance so important in the context of tectonic hazards?





Answer on p. 215
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Geographical factors


Finally, there various geographical factors that can increase hazard vulnerability. These include:





•  population density: the higher the density, the more people at risk



•  urbanisation: the more people and businesses are concentrated in cities, the higher the risk and vulnerability



•  isolation and inaccessibility: this is particularly critical in the immediate aftermath of a hazard event when there is an urgent need to provide emergency aid



•  community spirit: a strong spirit can certainly help boost morale and the collective wish to survive the hazard.
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Exam tip


Remember that the significance of these factors is always conditioned by the magnitude and intensity of the tectonic hazard event.
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Contrasting locations


The specification requires you to make a comparative study of tectonic hazard events in three different geographical contexts (a developed country, an emerging country and a developing country), focusing on the significance of development. The student book published by Hodder Education contains studies of three earthquake events, in New Zealand (2010–2011), Iran (2003) and Nepal (2015). Despite considerable damage and destruction, only in New Zealand did the earthquake event not become a disaster.
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Revision activity


It is important that you have some notes about the impacts of the same type of hazard in the three different contexts. Did you study those place studies in your student book or did your teacher introduce you to some different examples? Whichever is the case, be sure to brush up on the details.
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In the case of the Iran (Bam) and Nepal earthquakes, two factors which turned them into disasters were:





•  the poorly constructed and vulnerable housing and other buildings



•  a poor emergency response – lack of equipment and specialised medical and rescue training. In Bam’s case, the situation was not helped by the destruction of the three main hospitals. In Nepal, the problem was made worse by the inaccessibility of the stricken areas – remote mountainous locations with roads rendered impassable by huge landslides.





The management of tectonic hazards and disasters


Trends and patterns


Compared with other natural hazards, few tectonic hazards develop into disasters. Tectonic hazards cannot be prevented. Neither can their spatial occurrence be changed.


Figure 1.6 shows that the annual number of tectonic (geophysical) hazard events involving losses (life, property, etc.) has remained fairly stable compared with meteorological and hydrological hazard events. In other words, such events seem to occur regularly.




[image: ]


Revision activity


Make notes on the trends in the four types of hazard event since 1980.
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Table 1.2 confirms that volcanic eruptions cause far fewer disasters than earthquakes. But the smaller numbers also reflect the fact that there are many more earthquakes than volcanic eruptions occurring during the course of a year. The table does not show the expected simple pattern when the number of tectonic disasters is analysed in terms of the human development index (HDI) of the countries in which they occurred. Is the fact that most tectonic disasters occurred in medium HDI countries (emerging countries) really explained by the level of development? Might it not be that their incidence reflects the fact that these countries happen to be located in unstable parts of the Earth’s crust?


All hazard data needs to be treated with some caution for a number of reasons:





•  There is no universally agreed definition of a disaster.



•  Smaller events in remote locations are often under-recorded.



•  Disaster deaths and damage are sometimes under-recorded for political reasons.



•  Mega-disasters, such as the Asian tsunami (2004), the Eyjafjallajökull disaster (2010) and the Japanese tsunami (2011), can distort trends in disaster losses.
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Exam tip


It is recommended that you have to hand some of the details of one mega-disaster.
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It needs to be understood that there are parts of the world at risk from more than one type of hazard. So it is appropriate to think in terms of multiple-hazard zones. Figure 1.7 plots zones regularly experiencing three different types of hazard. Locations where the three distributions overlap can be identified as hazard hotspots. Table 1.3 shows the eight countries most exposed to multiple hazards. In the case of tectonic hazards, it should be noted that their impacts are often aggravated by hydro-meteorological events which encourage liquefaction and landslides on slopes weakened by earthquakes.
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Revision activity


Identify two locations which Figure 1.7 shows as being exposed to four different hazards.
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Prediction and management


Prediction


Predicting the occurrence of tectonic hazards is an obvious starting point in any attempt to reduce the deaths and destruction they cause. Research has now made us more aware of tell-tale signs of an imminent volcanic eruption. Earthquakes are altogether more difficult to predict. However, it is beginning to look as if there might be some early warning signs. The key to success is being able to detect those areas of particular stress in the Earth’s crust that trigger earthquakes.



Hazard management cycle



The hazard management cycle involves a number of stages once the hazard has struck:





1  Emergency response



2  Initial recovery (rehabilitation)



3  Reconstruction (including mitigation)



4  Return to normality



5  Appraisal of the lessons learned during the hazard event and implementation of remedial actions



6  Improving preparedness






The next section will provide some examples of the types of action falling under these headings.


The choice of response depends on a complex series of interlinked physical and human factors, such as those shown in Figure 1.8. This figure does not show the critical stages 5 and 6 in the ‘disaster-free period’.
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Synoptic theme


Key players in the prediction of tectonic disasters are the scientists. But the accuracy of any forecasting depends on the type and location of the tectonic hazard.
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Revision activity


Make a list of the factors affecting the response to a hazard.


[image: ]






Park’s disaster response curve



Park’s disaster response curve is a model that can be used to help analyse the timeline between when a hazard strikes and when a place or community returns to normal life (Figure 1.9). The model recognises five stages which are a near match with the stages in the hazard management cycle. The model allows the response curves of different hazard events to be compared.
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Synoptic theme


Particularly critical in the mitigation of hazard events are the actions involved in planned emergency procedures. All too often the planning of such actions has been found to be wanting, with unnecessary delays and confusion as to who does what.
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Exam tip


It is tempting to think that the shorter the timeline of the five stages of the hazard, the greater the resilience of the striken community. It is also tempting to think that the response curves will generally be shorter in developed countries compared with developing countries. However, remember that the nature of the response curve is also going to be greatly affected by the magnitude of the hazard event.
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Mitigation and adaptation strategies


There are three basic actions that can be undertaken to mitigate the impacts of a tectonic hazard:





•  Modify the hazard event.



•  Modify both vulnerability and resilience.



•  Modify the potential financial losses.





These actions should be informed by risk assessments and hazard predictions.
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Exam tip


It is important to be aware of these three different mitigation strategies.
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Modifying the hazard event



There is little that can be done under this heading. No technologies are yet capable of preventing tectonic disturbances. The best that can be achieved is to modify, i.e. reduce the hazard impacts by mitigating or adaptive actions under the next heading. However, mention might be made here of:





•  strengthening coastal defences against tsunamis



•  diverting or chilling lava flows



•  increasing the stability of slopes where there is a high risk of landslides.





Modifying vulnerability and resilience


This involves reducing vulnerability and improving resilience. There are a number of different approaches or focuses:





•  Improving prediction, forecasting and warning systems: for example, scientific research is constantly seeking to become more proficient in hazard prediction and forecasting, while modern technology is providing us with more efficient warning systems.



•  Improving community preparedness: for example, enforcing building codes aimed at ‘hazard-proofing’ structures, particularly public buildings such as hospitals, police stations and pipelines, that need to be fully operational immediately after the hazard event.



•  Changing behaviours that reduce the hazard risk: for example, moving people away from high-risk areas.
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Synoptic theme


Key players in hazard mitigation and adaptation are planners (avoiding developments in hazardous locations) and engineers (hazard-proofing buildings and locations; possibly modifying hazard events).
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Modifying losses


One obvious way of reducing the financial costs of the losses to the stricken community or country is through insurance. Insurance is expensive but in most instances the actual costs of repair and reconstruction will be significantly more. Of course, the insurance industry has to assess:





•  the level of risk in a particular location



•  the probability of a hazard of a certain magnitude happening



•  the market value of the properties to be insured



•  the likely costs of repair or reconstruction.





With earthquakes, seismologists are working with risk analysts to help the insurance industry calculate premiums and risk. Computer simulations are used to estimate the probability of damage from different scales of earthquake event. However, with volcanic eruptions, there is a greater confidence in the assessments of risk and the potential scale of damage.
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Now test yourself





11  Suggest why insurance for hazard damage is so expensive.





Answer on p. 215
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Disaster aid is another way in which hazard losses might be reduced, particularly during the emergency and early recovery stages. The funding for disaster aid has two sources:





•  donations by governments to intergovernmental organisations like the UN



•  private donations to voluntary organisations and charities, such as the Red Cross, Oxfam and MSF.





Disaster aid is often criticised, largely on the grounds that national and local distribution systems are often inefficient or corrupt, it does not encourage self-help and it does not encourage a more bottom-up management of disasters at a local level.


The Sendai Framework (2015) has set out four priorities in disaster management:





1  Understand the disaster risk.



2  Ensure a strengthening of governance to manage the hazard risk.



3  Invest in improving resilience and disaster preparedness.



4  ‘Build back better’ in the recovery, rehabilitation and reconstruction stages.





It is also recognised today that:





•  the Millennium Development Goals (2000) gave insufficient prominence to risk reduction and resilience



•  the distribution of international disaster relief is too complex, fragmented and disorganised, and needs to be properly coordinated.
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Revision activity


Make notes summarising the ways in which people attempt to cope before, during and after one type of tectonic hazard.
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Synoptic theme


Key players in seeking to reduce the burden of hazard losses are the non-governmental organisations (NGOs) – through appropriate aid and advice – and the insurance industry. But how many developing countries can afford the necessary insurance premiums?
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Now test yourself





12  Why is disaster aid often criticised?





Answer on p. 215
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Skills reminder


You should be familiar with the following skills and techniques used in the geographical investigation of tectonic hazards:





•  Analysis of global and regional distribution maps.



•  Use of block diagrams to identify key features of plate boundaries.



•  Analysis of time–distance maps to predict the spatial impact of tsunamis.



•  Use of correlation techniques to analyse links between the magnitude of events and deaths and damage.



•  Statistical analysis to compare hazard profiles.



•  Interrogation of large data sets to assess data reliability and identify trends.



•  Use of geographic information systems (GIS) to identify hazard risk zones and the degree of risk.
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Exam practice


AS





1  (a)  Name the type of plate boundary along which the most powerful earthquakes occur.


(1)


    (b)  Study Figure 1.
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        (i)  Complete Figure 1 by plotting the 33 new volcanic eruptions that occurred back in 1950.


(2)


        (ii)  Describe the trends in the ten-year average.


(3)







    (c)  Explain why earthquakes are more destructive than volcanic eruptions.


(4)


    (d)  Explain what might be done to improve the preparedness of a community for a hazard event.


(6)


    (e)  Assess the value of Park’s disaster response curve.


(12)





A-level





2  (a)  Study Figure 2. Explain why plate movement is the key to understanding what the map shows.


(4)
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    (b)  Assess the factors affecting the response to tectonic hazards.


(12)





Answers and quick quiz 1 online
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Summary


You should now have an understanding of:





•  the global distributions and causes of earthquakes, tsunamis and volcanic eruptions



•  the distinction between divergent, convergent and conservative plate boundaries



•  the distributions and associated hazards of different plate boundaries



•  intra-plate earthquakes and hotspot volcanoes



•  the key elements of the theory of plate tectonics



•  tectonic processes at different plate boundaries



•  factors affecting earthquake magnitude and the type of volcanic eruption



•  earthquake shock waves and secondary hazards



•  volcanic emissions and secondary hazards



•  factors affecting tsunamis



•  the difference between a hazard and a disaster



•  mega-disasters and multiple hazard zones



•  disaster trends and differential impacts



•  predicting and forecasting tectonic hazards



•  the hazard management cycle



•  Park’s response curve model



•  modifying tectonic events, vulnerability, resilience and losses.
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2 Landscape systems, processes and change



Option A Glaciated landscapes and change


The landscapes covered in this topic may be collectively referred to as cold environments. They have all been affected, over considerable periods of time, by sub-zero temperatures and associated glacial and periglacial processes. The topic takes into account not only those parts of the world currently experiencing these processes but also locations that have been glaciated and periglaciated in the past.


Past and present distributions of glacial and periglacial environments
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Exam tip


You need to be aware of the distinction between areas that are currently undergoing glaciation or periglaciation and those areas that have experienced those conditions in the past but no longer do so.
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Causes of climate change


Climatic oscillations


The Quaternary period in which we live is divided into two geological epochs:





•  The Pleistocene: from the beginning of the Quaternary to 11,500 years ago when the most recent continental glaciation ended.



•  The Holocene: the interglacial period of today.





During the Pleistocene, the Earth’s climate fluctuated between colder and warmer conditions – between ice-house and greenhouse conditions. The ice-house or glacial phases have left evidence of erosional and depositional features created by glaciers, ice sheets and their meltwaters. However, the landforms created by one glacial phase have usually been reworked, reshaped and even destroyed by later glacial phases. Today, the features produced by the most recent glacial phases are being modified by post-glacial processes.


Causes of short-term climatic oscillations


Long-term changes in the Earth’s orbit around the Sun are currently seen as the primary causes of the oscillations between glacial and non-glacial conditions. The Milankovitch theory attributes the oscillations to three main characteristics of the Earth’s orbit:





•  Eccentricity: the orbit changes from elliptical to circular and back over a period of around 100,000 years.



•  Axis tilt: this varies between 21.8° and 24.4° over a period of around 41,000 years.



•  Wobble: like a spinning top, the Earth wobbles on its axis and this changes the distance from the Sun over a 21,000-year cycle.





These three different orbital cycles can combine to minimise the amount of solar energy reaching the northern hemisphere. When this happens, the climate cools and ice-house conditions return.
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Revision activity


Just be aware of these three characteristics. It is not necessary to understand the physics behind them.
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Typical mistake


Do not think that global warming is a recent phenomenon for which people are responsible. The history of the Earth has been one of recurring warming and cooling.
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Evidence indicates that even within glacial and non-glacial periods, there are short-term fluctuations with frequent warming (interstadials) and cooling periods (stadials). Two main factors are thought to be responsible for these oscillations:





•  fluctuations in the amount of energy emitted by the Sun (related to sunspot activity)



•  volcanic activity – eruptions with a high explosively index (VEI) eject huge volumes of ash, sulphur dioxide, carbon dioxide and water vapour into the atmosphere. These ejected substances are distributed around the globe by high-level winds. It is thought that such eruptions can reduce the amount of solar energy reaching the Earth.





British examples of these short-term oscillations in climate are the Loch Lomond Stadial (between 12,500 and 11,500 years ago) and the Little Ice Age (between 1550 and 1750).
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Now test yourself





1  What is the difference between the causes of long-term and short-term climate change?





Answer on p. 215
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Present and past distributions of ice cover
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Key concept


Cryosphere refers to those parts of the Earth’s crust and atmosphere subject to temperatures below 0°C for at least part of each year. So this means ice sheets and glaciers, together with sea and lake ice, ground ice (permafrost) and snow cover.
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Ice masses can be classified by their morphological characteristics, size and location:





•  Ice sheet: complete submergence of topography beneath ice up to several kilometres deep.



•  Ice cap: a smaller version of ice sheet burying upland topography.



•  Ice field: not thick enough to bury an upland area.



•  Valley glacier: a glacier confined within valley walls.



•  Piedmont glacier: a valley glacier which spreads out beyond the valley end.



•  Cirque glacier: a glacier occupying a hollow on a mountain side.



•  Ice shelf: a large area of floating glacier ice extending beyond the coast.
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Key concept


In terms of glacier behaviour and impact on the landscape, an important distinction is made between warm-based and cold-based glaciers:





•  Warm-based glaciers, also known as ‘wet’ glaciers, occur in high-altitude areas outside the polar region. From the surface to the base, temperatures are close to 0°C. During the summer they generate large amounts of meltwater, which acts as a lubricant, allowing the glacier ice to slide over the bedrock.



•  Cold-based glaciers, also known as ‘polar’ glaciers, occur in high latitudes, particularly in Antarctica and Greenland. Temperatures are well below freezing, so there is no basal sliding.





The significance of this distinction will be made evident in the sections ‘Glacier systems’ and ‘Glacial landforms and landscapes’ (pages 31–37).
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Figure 1.6 The number of hazard loss events, by type (1980-2014)
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Figure 1.9 Park’s model: the disaster response curve





