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Examiner tips


Advice from the examiner on key points in the text to help you learn and recall unit content, avoid pitfalls, and polish your exam technique in order to boost your grade.
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Knowledge check


Rapid-fire questions throughout the Content Guidance section to check your understanding.
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Knowledge check answers


Turn to the back of the book for the Knowledge check answers.
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Summary





• Each core topic is rounded off by a bullet-list summary for quick-check reference of what you need to know.
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About this book



All students of A2 geography who are following the AQA specification have to study Unit 3: Contemporary geographical issues. You need to understand:




•  the key ideas of the content of the unit


•  the nature of the assessment material by looking at sample structured and essay questions


•  how to perform well in examinations





This guide provides information to help you satisfy each of the above requirements.


The content guidance section summarises the essential information of Unit 3. It will make you aware of the material to be covered and learnt.


The question and answer section includes sample questions in the style of the examinations for each of the physical and human options. Example student responses are given at a range of levels. Each answer is followed by a detailed examiner’s commentary. It is suggested that you read through the relevant topic area in the content guidance section before attempting a question from the question and answer section, and read the specimen answers only after you have tackled the question yourself.


Unit 3 Scheme of assessment


The exam lasts 2½ hours, and consists of structured questions and essay questions carrying 90 marks in total. Students must answer three questions:




•  Section A One structured question (25 marks) from one of the three physical options (Plate tectonics and associated hazards, Weather and climate and associated hazards, Ecosystems: change and challenge).


•  Section B One structured question (25 marks) from one of the three human options (World cities, Development and globalisation, Contemporary conflicts and challenges).


•  Section C One essay question (40 marks) from an option not answered above.





Therefore all students must study at least three options: one physical, one human and one other (either physical or human).


Stretch and challenge


Assessments at A2 provide greater stretch and challenge for all candidates. This includes the use of more open-ended questions that require the responses to be structured by the candidates. This means:




•  the use of a variety of demanding command words in questions — for example ‘comment on’, ‘discuss’, ‘analyse’, ‘evaluate’


•  greater connectivity between sections of questions


•  the use of a wider range of question types to address different skills (for example open-ended questions) and a requirement for the detailed use of a range of case studies.





For example, within Unit 3, the command words ‘discuss’ and ‘evaluate’ can be used in Sections A and B, and in Section C the further demanding stems of ‘critically evaluate’, ‘analyse’ and ‘assess’ may be used. The use of open-ended questions such as ‘To what extent do you agree…’ provides opportunities for thorough, well-developed and critical responses. The command ‘comment on’ is often used in data-stimulus questions. This requires you to examine the stimulus material provided and then make statements arising from the material that are relevant, appropriate and geographical, but not directly evident.


Synoptic assessment


The definition of synoptic assessment in the context of geography is as follows:




Synoptic assessment involves assessment of candidates’ ability to draw on their understanding of the connections between different aspects of the subject represented in the specification and demonstrate their ability to ‘think like a geographer’.





Synoptic assessment is included in the essay section (Section C) of Unit 3. The mark scheme for the essay questions is given below.


Mark scheme for the essay questions


[image: ]



[image: ]



In deciding the overall level, each of the assessment criteria is awarded a level, and then a best fit is put into practice.





Content guidance


This section gives an overview of the key terms and concepts covered in Unit 3: Contemporary geographical issues.


There is detailed guidance on the content on each of the options:




•  Plate tectonics and associated hazards


•  Weather and climate and associated hazards


•  Ecosystems: change and challenge


•  World cities


•  Development and globalisation


•  Contemporary conflicts and challenges





For each option advice is also given on the nature of case study support that is necessary.


Plate tectonics and associated hazards


The theory of plate tectonics


Plate tectonics is the name given to a set of concepts or theories that try to explain the formation and distribution of the Earth’s major structural features by reference to the relative movement of the plates that make up the Earth’s surface. These structural features include the continents, ocean basins, mountain ranges, oceanic trenches and volcanoes.


The structure of the Earth


Before the development of the theory, Earth scientists divided the interior of the Earth into three layers:




•  Core — made up of dense rocks containing iron and nickel alloys and divided into a solid inner core and a molten outer area with a temperature of over 5,000°C.


•  Mantle — made up of molten and semi-molten rocks containing lighter elements such as silicon and oxygen.


•  Crust — of even lower density because more of the lighter elements are present, the most abundant being silicon, oxygen, aluminium, potassium and sodium. The crust varies in thickness from 6–10 km beneath the oceans to 30–40 km below the continents. The crust is thickest under the highest mountains, up to 70 km.





More recent research has retained this simple threefold division but has divided the crust and upper mantle into two layers:




•  Lithosphere — the crust and the rigid upper section of the mantle, approximately 80–90 km thick, and divided into a number of plates.



•  Asthenosphere — semi-molten material below the lithosphere on which the plates of the lithosphere ‘float’.





The basis of plate tectonic theory


Plate tectonic theory is based upon the differences of the properties of the lithosphere and the asthenosphere:




•  Hot spots around the core generate thermal convection currents within the asthenosphere.


•  Magma rises towards the surface and spreads before cooling and sinking.


•  This circulation of magma is the vehicle upon which the crustal plates of the lithosphere move.


•  This continuous process forms new land along the boundaries where plates are moving apart (constructive boundaries) and destroys older crust where plates are moving together (destructive boundaries).
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Knowledge check 1


What is the evidence that the circulation of magma is a continuous process?
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Table 1






	Continental crust

	Oceanic crust






	30–70 km thick

	6–10 km thick






	Over 1,500 million years old

	Less than 200 million years old






	Lighter density (2.6)

	More dense (3.0)






	Variety of rocks, mainly granite

	Mainly basaltic rocks






	Main minerals: silicon, aluminium and oxygen (known as SIAL)

	Main minerals: silicon, magnesium and oxygen (known as SIMA)







Evidence for plate tectonic theory


Alfred Wegener published his theory of continental drift in 1912. He maintained that about 300 million years ago a single continent existed which he named Pangaea. This later split into Laurasia in the north and Gondwanaland in the south. Today’s continents are the result of further splitting.


The evidence that Wegener claimed supported his theory was:




•  The ‘fit’ of the coastlines of Africa and South America.


•  Evidence for a late-Carboniferous glaciation exists in deposits in India, South America and Antarctica. These deposits must have been formed together and subsequently moved.


•  Rock sequences in northern Scotland agree closely with those found in eastern Canada, indicating that they were laid down in the same position.


•  Fossil brachiopods found in some Indian limestones are comparable with similar fossils found in Australia.


•  Fossil remains of the reptile Mesosaurus are found in both southern Africa and South America. It is unlikely that it could have developed in two such different locations.


•  The fossilised remains of a plant that existed when coal was being formed are found in both India and Antarctica.
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Examiner tip


You should know the evidence that was used to support plate tectonic theory when it was first proposed and the modern evidence that has led to the acceptance of the theory.
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Wegener could not explain the movement of the continents and so his ideas gained little ground. In the second half of the twentieth century the theory came to be accepted because of:




•  The discovery of mid-oceanic ridges.



•  Palaeomagnetism — evidence of sea-floor spreading is gained from an examination of the polarity of the rocks that make up the ocean floor. Iron particles in lava are aligned with the Earth’s magnetic field. At regular intervals the polarity of the Earth reverses; this results in a series of magnetic stripes with the sea-floor rocks aligned alternately towards north and south poles. This striped pattern, which is mirrored exactly on either side of a mid-oceanic ridge, suggests that the ocean crust is slowly spreading away from the boundary. Also, the ocean crust gets older with distance from the mid-ocean ridge.


•  The discovery of ocean trenches where large areas of ocean floor are pulled downwards and destroyed. If plates are being built up and the Earth is getting no bigger, then crust has to be destroyed somewhere.
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Knowledge check 2


Explain the process of sea-floor spreading.
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Features of plate margins



Constructive (divergent) margins


This is where plates are moving away from each other and new crust is continually being created (particularly under the oceans). The main features formed are:




•  Mid-oceanic ridges — these are long (they run for thousands of kilometres), high (rising in some areas over 3,000 m from the ocean floor) and often with complex structures of rifts and scarps. Transform faults occur at right angles to the main plate boundary. Shallow-focus earthquakes also occur.


•  Volcanoes — volcanic activity occurs along mid-oceanic ridges, sometimes rising above sea level to produce islands (e.g. Surtsey, off Iceland). Such volcanoes are formed from basaltic lava which has a low viscosity and flows great distances, creating volcanoes with gentle sides. Volcanoes also form in association with rift valleys, especially in east Africa. These volcanoes are very different from those associated with mid-oceanic ridges.


•  Rift valleys — form at constructive boundaries on continental areas due to the fracturing of brittle crust. Areas of crust drop down between parallel faults to form the feature. The best known is the east African rift valley which extends from Mozambique through eastern Africa and the Red Sea to Jordan in the middle east, a distance of 5,500 km. In some areas the inward-facing scarps are over 600 m above the valley floor. This African rift is thought to be an emerging plate boundary as east Africa splits from the rest of the continent.
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Examiner tip


You must know the detailed differences between constructive and destructive margins.
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Destructive (convergent) margins


With two types of plates (oceanic/continental), there are three types of convergence:




•  Oceanic and continental, e.g. off western South America where the denser oceanic Nazca plate is moving under (known as subduction) the lighter continental South American plate.


•  Oceanic plate meeting oceanic plate, e.g. in the western Pacific Ocean where the Pacific plate is moving under the smaller Philippine plate.


•  Two continental plates, e.g. the Indo-Australian plate meeting the Eurasian plate in southern Asia. Here the two plates have a lower density than underlying layers. Consequently there is little subduction and the plate edges are forced upwards into fold mountains.





Earthquakes are associated with all three types. Shallow, intermediate and deep earthquakes are associated with oceanic/continental and oceanic/oceanic convergences, but only shallow earthquakes are found in continental/continental collisions.


The main features formed when plates converge are:




•  Ocean trenches — as the denser plate is subducted, the ocean floor is pulled down to form a trench. Examples include the Peru-Chile trench off western South America and the Mariana trench in the western Pacific (one of the deepest points of the world’s oceans).


•  Fold mountains — when oceanic and continental plates meet, sediments accumulating on the continental shelf are forced upward and are deformed by folding and faulting, e.g. Andes (western South America). When continental plates meet, the edges are forced up, e.g. the Himalayas, the highest point of the planet.


•  Volcanoes — when a plate is subducted, the deeper it is pushed the hotter its surroundings. This heat, and the heat generated by friction, cause the plate to melt in an area known as the Benioff zone. This molten material is lighter than the surrounding asthenosphere and rises towards the surface as plutons of magma. When it reaches the surface, volcanoes are formed. This is andesitic lava, which is viscous (doesn’t flow easily) and forms composite and explosive volcanoes.


•  Island arcs — the magma comes to the surface under water to form a line of volcanoes, e.g. the Mariana islands formed in association with the Mariana trench. The islands of the West Indies are another good example.
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Knowledge check 3


Explain in detail the process of subduction. How can subduction affect the surface of the Earth?
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Conservative margins


Here, plates slide past each other and there is no destruction or construction of crust. There is also no volcanic activity. However, movements of this kind create stresses between the plate edges that, when released, cause shallow-focus earthquakes. The best known example is in western North America where the Pacific and North American plates are sliding past each other at different rates, forming the San Andreas fault zone in California.



Hot spots


Volcanic activity can also occur away from plate boundaries. A hot spot is where a concentration of radioactive elements in the mantle causes a plume of magma to rise towards the surface, eating into the oceanic plate and eventually forming volcanoes on the surface. The Hawaiian islands, in the middle of the Pacific Ocean, are believed to be situated over a hot spot. They also show the movement of the Pacific plate: as the hot spot is stationary, the line of islands demonstrates that the plate has moved over it in recent geological time. At one end of the chain the volcanic islands are now extinct and worn away, at the other the volcanic activity is almost constant (Hawaii).
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Knowledge check 4


Explain why hot spots can demonstrate that plates are mobile.
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Summary of the relationship of tectonic activity to plate margins


Table 2 Relationship of tectonic activity to plate margins
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Examiner tip


Make sure for the examination that all the examples given in Table 2 are known to you. This is particularly important with regard to location.
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Vulcanicity


The distribution of volcanic activity


Volcanic activity is associated with the following:




•  ocean ridges — where plates are moving apart


•  rift valleys — where parts of plates are moving apart


•  subduction zones — where one plate is destroyed at depth causing magma to rise to the surface


•  hot spots — where plates move over rising plumes of magma
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Knowledge check 5


Can you locate these areas of volcanic activity on a world map?
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Volcanic eruptions


When magma is forced to the surface, only a small amount reaches it. Most solidifies in the crust, producing a range of features that are exposed by later erosion:





•  Batholith — large mass, often dome-shaped and consisting of granite, e.g. Dartmoor. The rock around is altered by heat and pressure to form a metamorphic aureole.


•  Laccolith — smaller than a batholith, tends to be lens shaped, e.g. Eildon Hills, Scotland.


•  Dykes — vertical intrusions, cutting across bedding planes, e.g. on the Isle of Mull.


•  Sills — horizontal intrusions along bedding planes, e.g. Great Whin Sill (northern England).
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Figure 1 The effect of different plate margins on volcanic eruptions and landforms


Surface eruptions involve two forms of lava:




•  basaltic lava — low in silica and therefore tends to be very fluid


•  andesitic lava — silica-rich (acid) magma which is often viscous. Often solidifies before reaching the surface, causing pressure which leads to explosive activity





Surface features formed include:




•  Lava plateaux — formed from fissure eruptions. Runny lava spreads great distances, e.g. Antrim (Northern Ireland).


•  Basic/shield volcanoes — also formed from fluid lava which produces volcanoes with gentle sides but very wide bases, e.g. Hawaiian islands.


•  Acid/dome volcanoes — steep-sided, produced from viscous lava (rhyolite), e.g. Puy region (central France).


•  Ash and cinder cones — formed from ash, cinders and volcanic bombs ejected from a crater, e.g. Paricutin (Mexico).



•  Composite cones — the classic pyramid-shape volcanoes consisting of layers of lava and ash, e.g. Mt Etna (Sicily).


•  Calderas — formed when huge explosions remove the cone of a volcano, leaving an opening several kilometres across, e.g. Krakatoa (Indonesia).





Minor volcanic features include:




•  Solfatera — small volcanic areas without cones, mainly consisting of gases escaping to the surface, e.g. around Bay of Naples (Italy).


•  Geysers — heated water, exploding onto the surface, e.g. Yellowstone National Park (USA).


•  Boiling mud/hot springs — water and fine deposits mixed and heated, but not exploding onto surface, e.g. Iceland, North Island (New Zealand).





Volcanic impacts


Volcanic events can have a range of impacts from a local level to events which affect the whole planet.


Primary effects include:




•  tephra — solid material, ranging from volcanic bombs to ash particles ejected into the atmosphere


•  pyroclastics — flows of very hot, gas-charged material (gas and tephra)


•  lava



•  volcanic gases — carbon dioxide, carbon monoxide, hydrogen sulphide, sulphur dioxide and chlorine





Secondary effects include:




•  lahars — volcanic mud flows


•  flooding — due to the melting of ice caps and glaciers


•  tsunamis — giant sea waves generated by caldera-forming events such as the explosion of Krakatoa


•  volcanic landslides



•  climatic change (short term) — brought about by the injection of vast amounts of debris into the atmosphere, which can reduce global temperatures
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Examiner tip


It is important that you are clearly able to differentiate between primary and secondary effects. You should also be able to give examples of where such effects have impacted upon human populations.
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Seismicity


Causes of earthquakes


The movement of the Earth’s crust means there is a slow build up of stress within the rocks. When this pressure is suddenly released, parts of the surface experience an intense shaking motion for a brief period (no more than a few seconds) — this is an earthquake.


Features of earthquakes include:




•  focus — the point at which this pressure release occurs


•  epicentre — the point on the surface immediately above the focus


•  seismic waves — radiate from the focus, like ripples in water. Primary waves (P) travel fastest, secondary waves (S) travel at half that speed, and surface waves (L) are slowest. The study of seismic waves has allowed a picture of the interior of the Earth to be built up






Distribution of earthquakes


Earthquakes are mainly found at:




•  plate boundaries — particularly at conservative margins where plates are moving alongside each other (e.g. California). Very destructive earthquakes also tend to occur where plates are moving towards each other (convergence)


•  old fault lines
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Knowledge check 6


What is the relationship between the location of volcanoes and seismic activity?
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Magnitude and frequency


Magnitude is measured on two scales. The Richter scale is logarithmic with the energy released by the earthquake being proportional to the magnitude on the scale. The scale is from 1 (very slight, only detectable by seismographs) to 9/10 (very rare, ground seen to shake with massive damage over a wide area). The Mercalli scale measures the intensity of the event and its impact. This runs from 1 (1/2 on the Richter scale) to 12 (ground shaking, equivalent to 8.5 Richter). The frequency of events can be observed using seismic records, although these go back only to 1848 when the seismograph was first developed.


The effects of earthquakes


The initial effect is ground shaking. This is followed by a number of secondary effects:




•  soil liquefaction — soil starts to behave as a fluid


•  landslides/avalanches — slope failure resulting from ground shaking


•  collapsing buildings/transport systems



•  destruction of service provision such as water, gas, electricity



•  fires — ruptured gas mains and fallen electricity pylons


•  flooding — from dam bursts


•  disease and food shortages



•  tsunamis (see below)
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Examiner tip


As with volcanic activity, it is important to differentiate between primary and secondary effects. Some authorities take a slightly different approach to what is primary and what is secondary in this context. It doesn’t really matter what approach you use in an examination as long as your distinction is coherent and one that you are able to justify in your answer.
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Tsunamis


A tsunami (Japanese for ‘harbour wave’) is a giant sea wave generated by a shallow-focus underwater earthquake (there are other causes such as volcanic eruptions, large surface landslides and underwater debris slides). Tsunamis have been known to reach heights in excess of 25 m and the event can consist of a number of waves, the largest not necessarily being the first. Tsunami effects depend upon:




•  height of the waves


•  distance travelled


•  length of the event


•  possibility of issuing warnings


•  coastal geography


•  coastal land use and population density





Tsunamis wash boats and structures inland and the backwash may carry them back out to sea. The effects can be felt 500/600 m inland, depending upon the coastal geography. Ninety per cent of all tsunamis are generated within the Pacific Ocean basin and are associated with tectonic activity taking place around its edges.


The most devastating tsunami of recent times was that of 26 December 2004, which affected many coastal areas around the Indian Ocean. It was caused by a powerful submarine earthquake (estimated at 9.0 on the modified Richter scale) off the northwestern tip of Sumatra. The main effects of the tsunami were:




•  an estimated 300,000 people were killed


•  tens of thousands were injured by the force of the waves and the debris they carried


•  many European tourists were either killed or injured


•  whole towns and villages were swept away


•  millions of people were made homeless


•  the tourist infrastructure around the Indian Ocean was badly damaged


•  communications were badly affected, particularly where bridges, railway lines and roads were swept away


•  the coastal economy of several nations was badly damaged, particularly the fishing industry with thousands of boats swept away or damaged


•  medical facilities were damaged, resulting in medical aid having to be brought in from outside the region





As a result, a warning system has been set up in countries which surround the Indian Ocean basin.
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Knowledge check 7


What determines the impact of a tsunami?
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Examiner tip


As far as is possible, you should always try to give examples/case studies that are up to date. At the time of writing, the Japanese tsunami of March 2011 was the most recent of its kind and it would certainly be to your advantage to have some knowledge of this event.
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Volcanic and seismic events


You are required to examine two case studies of recent events (ideally within the last 30 years) of each of the above. The two studies should be taken from contrasting areas of the world.


Volcanic events


There are a number of volcanic eruptions that have taken place in the last 30 years which are well documented and ideal for study. These include:




•  Nevado del Ruiz (Colombia), 1985


•  Pinatubo (Philippines), 1991


•  Mt Etna (Sicily), 1991–93


•  Soufrière Hills (Montserrat), 1995–97


•  Nyiragongo (Congo), 2002


•  Chaiten (Chile), 2008





It is difficult to compare the interaction of volcanic events and people. This is because in each case the type of volcanic activity is often very different and therefore has a different impact on people.


In the Nyiragongo event in 2002 the lava escaped quickly from the volcano and overwhelmed areas in and around Goma. At least one-third of the town was destroyed, along with the airport, the commercial centre and many of its medical facilities. A red alert was issued that enabled most people to escape from the lava, so the estimated death toll was low, at only 147. Vast numbers fled the area, however (estimated 350,000), and this put enormous pressure on neighbouring areas, particularly Gisenyi in Rwanda. Sulphurous lava polluted Lake Kivu, a major source of drinking water, and many people fell ill from the effects of the smoke and fumes, and from drinking the contaminated water. There was also much looting of abandoned properties. The United Nations organised relief for the area, although it was 2 days after the eruption before emergency rations began to arrive. The UN also set up camps to house displaced people.


The eruption on Mt Etna between 1991 and 1993 posed a very different threat and response. The lava flowed much more slowly than at Nyiragongo and originated at a height that did not immediately threaten people or property. The lava flows did eventually threaten some communities, particularly Zefferana, and the authorities acted to lessen the danger. They tried to stop or simply slow down the flow by creating earth barriers and eventually dropping concrete blocks into the lava tubes and then blasting openings in those tubes to divert the lava away. This was extremely successful and the lava did not reach the village before the eruption ended in early 1993. Attempts to control other lava flows on Mt Etna have not always been so successful. The eruption of 2002 destroyed a ski centre on the flanks of the volcano and large amounts of ash fell on the city of Catania.


Earthquake events


There are a number of well documented earthquakes that have occurred in the last 30 years. You could look at some of the following:




•  Spitak (Armenia), 1988


•  Northridge, Los Angeles (USA), 1994


•  Kobe (Great Hanshin) (Japan), 1995


•  Izmit (Turkey), 1999


•  Gujurat (India), 2001


•  Bam (Iran), 2003


•  off northwest Sumatra (Indonesia), 2004


•  Kashmir (Pakistan), 2005


•  Sichuan (China), 2008


•  L’Aquila (Italy), 2009


•  Haiti (2010)


•  Tohoku (Japan) (2011)
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Examiner tip


For each case study, you should examine the nature of the volcanic/seismic event, its impact, the management of the hazard, and responses to the event.
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A good comparison is the Gujurat earthquake of 2001 with the Los Angeles earthquake of 1994 (Table 3). Although the Gujurat event was slightly more powerful, the high death toll reflects the relative structural weakness of many of the buildings which simply collapsed upon their inhabitants. Many of the medical facilities and much of the basic infrastructure were destroyed in Gujurat. However, in Northridge, although 11 hospitals were damaged, it was possible to bring high-class medical facilities into the area. The difference between a relatively poor developing area and a developed country is clearly seen in the estimated cost of the damage: in India, it is comparatively low at $4–5 billion, whereas in California, the cost of replacing buildings, medical facilities and damaged infrastructure was estimated to be considerably higher at over $30 billion.


Table 3 The Gujurat and Northridge earthquakes compared






	 

	Gujurat

	Northridge






	Intensity

	7.9 Richter

	6.7 Richter






	Death toll

	20,000 (poss 30,000)

	57






	Seriously injured

	160,000

	1,500






	Number homeless

	1 million

	20,000






	Buildings affected

	345,000 destroyed, 800,000 with some damage

	12,500 (moderate/serious damage)






	Other features

	Large number of hospitals/clinics destroyed

In small towns over 90% of dwellings destroyed (e.g. Buj)

Some illnesses such as diarrhoea

	11 hospitals damaged






	Estimated cost

	$4–5 billion

	Over $30 billion
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Examiner tip


Make sure that all your examples/case studies are as detailed as possible. It is also important to be as up to date as you can be. You should research new events as they occur.
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Hazard management


Studying two contrasting case studies of the hazards will give you some idea of how management attempts to cope with such events. It will not give you the whole picture. Some of the ways in which people seek to manage the effects of volcanic activity and earthquakes are as follows.


Volcanic activity


Prediction




•  study the eruption history of the volcano


•  measure gas emissions, land swelling, groundwater levels


•  measure the shock waves generated by magma travelling upwards





Protection




•  hazard assessment — trying to determine the areas of greatest risk which should influence land use planning


•  dig trenches to divert the lava


•  build barriers to slow down lava flows


•  explosive activity to try to divert a lava flow


•  pour water on the lava front to slow it down





Earthquakes


Prediction




•  study groundwater levels, release of radon gas and animal behaviour


•  monitor fault lines and local magnetic fields


•  study fault lines to look for ‘seismic gaps’ where the next earthquake may occur





Prevention (impossible?)




•  keep the plates sliding past each other rather than ‘sticking’ and then releasing; suggestions include using water and oil
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Knowledge check 8


Why is it impossible to prevent volcanic and earthquake hazards? Because prevention is ruled out, how does this determine the way that people react to the threat of these hazards?
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Protection




•  build hazard-resistant structures: install a large weight that can move with the aid of a computer program to counteract stress; large rubber shock absorbers in foundations; cross-bracing to hold the building when it shakes


•  retro-fit older buildings and elevated motorways with such devices


•  educate people in survival strategies and encourage earthquake drills


•  advise people in assembling earthquake kits, to include stored water, canned food, clothing/bedding, first aid kit, torch, batteries, can opener, matches, toilet paper and a small fire extinguisher


•  install ‘smart’ meters that cut off gas supplies at a certain tremor threshold


•  keep emergency services well organised with the correct gear (heavy lifting)


•  plan land use to avoid certain buildings being constructed in high risk areas
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Examiner tip


Be able to give actual examples of where such methods have been employed. You should also be able to evaluate the levels of success that have been achieved.





[image: ]





[image: ]




Summary


Plate tectonics and associated hazards




•  Plate tectonics refers to a set of concepts and theories that try to explain the formation and distribution of the Earth’s major structural features. It involves the layers of the Earth, plates, and plate movements through convection currents.


•  These ideas were brought together in Alfred Wegener’s theories which, although originally rejected, now explain the distribution of the world’s major surface features.


•  The Earth’s surface is divided into a number of plates, which interact. This interaction brings about many of the surface features such as mid-oceanic ridges, rift valleys, oceanic trenches, fold mountains and island arcs, and is responsible for widespread volcanic activity and earthquakes.


•  Volcanic activity can occur away from plate boundaries where hot spots are found over a plume of magma that is rising to the surface.


•  Volcanic activity takes place in a number of different types of location and is responsible for producing surface features such as volcanoes, lava plateaux and calderas, with a number of minor features (solfatera, geysers and hot springs). Some rising magma solidifies in the crust, producing batholiths, laccoliths, dykes and sills.


•  Earthquakes occur when the build up of stress within rocks is suddenly released, leading to a period of intense shaking. There are a number of effects that result from such action, which can be divided into primary and secondary categories.


•  You need to provide two contrasting case studies of a volcanic event and two of an earthquake. Each study should include the nature of the event, its impact and the management of, and responses to, the event. To get a contrast, one event should be in a developing country and the other from a developed area. It is also very important to understand other aspects of management that are not covered by the case studies chosen.
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Weather and climate and associated hazards


Major climate controls


The structure of the atmosphere


The Earth’s layered atmosphere officially extends to 1,000 km from the surface, but 99% of the gases necessary for plant and animal life lie much closer — within 40 km. The gases that form the atmosphere are held to the Earth by gravity and include nitrogen (78.09%), oxygen (20.95%) and other gases in smaller amounts, such as argon, carbon dioxide, helium, methane and radon. Most of our climate and weather processes operate in the layer of the atmosphere closest to the ground called the troposphere, which is 16–17 km deep. The top of this layer, the tropopause, acts as a ceiling to our weather systems. The stratosphere lies above the tropopause and this is the layer of the atmosphere containing the greatest amount of ozone, which essentially shields the Earth from most of the sun’s harmful ultraviolet radiation. The mesosphere and the thermosphere are the two highest layers. Although air pressure decreases with altitude, temperatures actually increase with distance in the outermost thermosphere layer.
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Examiner tip


Ensure that you can draw an accurate diagram to show the layers within the Earth’s atmosphere.
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