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Introduction to Higher Geography Global Issues


About this book


This book is one of two core text books and has been written to help you prepare for the SQA Higher Grade Geography Examination. The focus of this core book is Global Issues and it contains three of the key topics:





•  River Basin Management



•  Development and Health



•  Global Climate Change





The three topics have been selected to reflect those requested by most schools. A fourth topic, ‘Energy’, is not covered in the content of this book. From our research very few schools have stated that they will include Energy.


The three global issues in this book have been broken down into a number of smaller descriptive topic areas:


River Basin Management





•  Physical characteristics of a selected river basin



•  Need for water management



•  Selection and development of sites



•  Consequences of water control projects





Development and Health





•  Validity of development indicators



•  Differences in levels of development between developing countries



•  A water-related disease: causes, impact, management



•  Primary healthcare strategies





Global Climate Change





•  Physical and human causes



•  Local and global effects



•  Management strategies and their limitations





Aims of the Higher Geography course


The Higher Geography course develops learners’ understanding of our changing world and its human and physical processes in local, national, international and global study contexts.


In our fast-changing and increasingly complex world, an underlying theme throughout this book is to encourage learners to interact with their environment.


This book will enable you to develop:





•  a wider range of geographical skills and techniques



•  an understanding of the complexity of ways in which people and the environment interact in response to physical and human processes at the local, national, international and global scales



•  an understanding of spatial relationships and of the complexity of the changing world in a balanced, critical and sympathetic way



•  a geographical perspective on environmental and social issues and their significance



•  an interest in, understanding of, and concern for the environment and sustainable development.





We hope that you agree with the significance and importance of these aims.


Structure of Higher Geography Global Issues


Each chapter in this book shares a broadly similar format and contains the following features:





•  Subject content



•  Background content considered to be relevant to full understanding of each section



•  Key case studies



•  Tasks to test knowledge, understanding and application of skills



•  Opportunities for reflection



•  Opportunities for further research.





A glossary of key terms is also provided at the end of the book.


Examination structure


The source of the information contained in this section is the Scottish Qualifications Authority – www.sqa.org.uk. You are recommended to obtain a copy of the latest course specification and to refer to the website for updates, old question papers and information.


The SQA Higher Geography course contains three mandatory sections:





•  Geography: Physical Environments



•  Geography: Human Environments



•  Geography: Global Issues.





However, within this you do have some scope for choice. As stated earlier, there are two books in this series. The other book, Physical and Human Environments, contains the following key topics:


Physical Environments





•  Atmosphere



•  Hydrosphere



•  Lithosphere



•  Biosphere





Human Environments





•  Population



•  Rural (land degradation and management)



•  Urban (change and management)





The context and examples in Physical and Human Environments are from within urban and rural areas in developed and developing countries. The way it will be taught in your school or college will be through general background skills and information combined with case studies for your chosen areas of study.


How is Higher Geography assessed?


The course is assessed by three components:





•  Component 1: Question paper 1, Physical and human environments (100 marks*)



•  Component 2: Question paper 2, Global issues and geographical skills (60 marks*)



•  Component 3: Assignment (30 marks*)





Total marks available 190*


* SQA has chosen to scale the question paper marks. This means that although Question paper 1 is marked out of 100 and Question paper 2 is marked out of 60, there is a statistical process that will reduce the overall value of each paper to 50 and 30 marks, respectively.


The course assessment is graded A–D. Your grade is determined on the basis of your total mark for the three course components added together.



Components 1 and 2: Question papers (160 marks)


The examination is set and marked by SQA and appointed specialist teachers of geography. There are two question papers. You are required to answer in an ‘extended-response’ manner (i.e. you must write in sentences, not lists or bullet points) using knowledge, understanding and skills you have acquired during the course.


This book covers in detail the content for Question paper 2.


Question paper 2: Global issues and geographical skills (60 marks)


This question paper has two sections:





•  Section 1 Global issues is worth 40 marks and consists of extended-response questions. You should choose two from the four questions. Each question is worth 20 marks.



•  Section 2 Application of geographical skills is worth 20 marks and consists of a mandatory extended-response question. You should apply geographical skills acquired during the course. The skills assessed in this section include the use of mapping, numerical and graphical information.





You have 1 hour and 10 minutes to complete this question paper.


Your teachers will guide you regarding standards, structure, requirements and marking. The SQA publishes ‘Specimen question papers’ including marking instructions at www.sqa.org.uk.


Question paper 1: Physical and human environments (100 marks)


This question paper has two sections:





•  Section 1 Physical environments



•  Section 2 Human environments





Each section is worth 50 marks and consists of extended-response questions. You should answer all the questions in each section.


You have 1 hour and 50 minutes to complete this question paper.


The content for Question paper 1 is covered in the accompanying Hodder Gibson book, Physical and Human Environments (ISBN: 9781510457768).


Remember that for your final grade SQA will scale the question paper marks down to 80 marks.


Component 3: Assignment (30 marks)


Geography is not only about reading from textbooks. It is also about researching, thinking for yourself and applying all that you have covered in the classroom into a ‘practical’ setting. The assignment is your opportunity to demonstrate the application of these skills, knowledge and understanding within the context of a geographical topic or issue. The time allocated for writing up the assignment, under exam conditions, is 1 hour and 30 minutes.


Although this book includes ideas for assignments, the Hodder Gibson book, How to Pass National 5 and Higher Assignments: Geography (ISBN: 9781471883088) by Susie Clarke covers the skills in considerable detail.


The assignment allows you to show your skills, knowledge and understanding by:





•  identifying a geographical topic or issue



•  carrying out research, which should include fieldwork where appropriate



•  demonstrating knowledge of the suitability of the methods and/or reliability of the sources used



•  processing and using a range of information gathered



•  drawing on detailed knowledge and understanding of the topic or issue



•  analysing information from a range of sources



•  reaching a conclusion supported by a range of evidence on a geographical topic or issue



•  communicating information.





Examination techniques


The Higher examination set by SQA is fair and is based on a clear specification. SQA has a long history of delivering quality examination standards. A Higher Geography pass is recognised as a useful and worthwhile qualification, so it is worth time and effort to develop your skills and knowledge to ensure you achieve a pass.


Figure 0.1 shows the examination jigsaw – recognise the six parts required to put together so that you pass.
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Reflection


Take a moment and jot down what you need to do to fail an exam!
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You probably felt it strange to consider what you need to do to fail but hopefully you have come up with some of these suggestions:





•  failure to revise



•  failure to manage your time



•  failure to turn up for the exam on the right day or time



•  failure to follow the task that you are set.





All of this is under your control!


Command words


In the Geography examination there are a number of possible command words (instruction words) that tell you how to answer a question. The course assessment notes say that you have an ‘opportunity to demonstrate:






•  using a wide range of geographical skills and techniques



•  describing, explaining, evaluating and analysing complex geographical issues, using knowledge and understanding which is factual and theoretical, of the physical and human processes and interactions at work within geographical contexts on a local, regional and global scale.’





Be aware that there is some overlap between the key command words highlighted over the page.





1  Describe: identify distinctive features and give descriptive, factual detail. This is one of the most widely used command words. The marking instructions also allow you to further develop these points, providing more depth.



2  Explain: here you are asked to provide the causes of a feature, issue or pattern. You need to show an understanding of processes and sources. For example, ‘Explain the conditions and processes involved in the formation of a corrie.’



3  Evaluate: weigh up several options or arguments and come to a conclusion with regard to their relative importance/success/impact. Your judgement is important. Provide an insight into the thinking that led to your decision or conclusion. For example, ‘Evaluate the effectiveness of various methods used to control the spread of malaria.’



4  Analyse: you need to be able to break down the content into its constituent parts in order to provide an in-depth account. These questions involve relationships between and within topics, and recognise implications, links, variety of views and consequences. For example, ‘Analyse the impact of migration on either the donor country or the receiving country.’





It is possible that a further three commands could be used in the question paper:





5  Account for: in this style of question you are asked to give reasons for trends, issues, decisions and alternative actions. Account for questions, like many geographical tasks, are often based on issues which can be tested or may be subject to different views.



6  Discuss: the key idea here is to explore various different ideas about a project, an impact or a change. Once again, you are expected to be able to review alternative scenarios. Although you can express your own views, you must also show an awareness of other, contrasting views. For example, ‘Discuss the possible impact of global warming throughout the world.’



7  To what extent: here you are asked to consider the impact of a plan, strategy or programme and to form a view on the success or failure of that programme. In geography, there is seldom 100 per cent agreement about an outcome. Your awareness of the competing interests and values is important. For example, ‘To what extent has the Colorado River Management Project achieved its aims of ﬂood control and power generation?’





Process model


Geographers have a way of going about their business. Geography is a social science or a social subject, and as such it has a logical and sequential way of looking at the world and the human and physical interactions. Figure 0.2 shows the process model that illustrates the way geographers approach issues.


Marker’s perspective


What do markers look for? They look for relevance – if it is not asked for, then do not include it in your answer. Markers love detail, so work really hard at your case studies. Higher Geography is only marked in full marks, there are no half marks. You need to write in sentences. If you look at a set of ‘markers’ instructions’ (go to www.sqa.org.uk) you will see how marks are awarded. For one mark you need to provide a developed (detailed) point, so get into the habit of writing sentences that show this.


Markers like to see that students have attempted diagrams to illustrate an answer. They will first mark all the writing and only then give additional marks for new information in and around a diagram. (Be aware though that if a question asks you specifically to draw a diagram you must do so as this forms part of the answer that will gain marks.)
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Markers are fair and want you to do well. They like an answer that has a clear structure and can be easily read. Do not repeat yourself and do get into the habit of using words such as, ‘this is because …’ or ‘an example of this is …’ Remember: you cannot lose marks, you only gain them.


To summarise, marks are awarded when your answers are:





•  relevant to the issue in the question



•  developed responses (by providing additional detail, reasons or evidence)



•  used to respond to the command words/demands of the question (e.g. evaluate, explain, analyse).





Revision strategies


There are lots of good revision books and lots of websites and your teachers will give you advice. Here are our top ten revision tips.




  1  Create your own personal study space.


  2  Get organised: cards, pens, folders, highlighter pens, notes …


  3  Use relaxation techniques to get you into the mood for revision.


  4  Actively read and write notes.


  5  Use your notes and past papers.


  6  Be creative in your revision, for example try using mind maps.


  7  Leave your study space organised for the next session.


  8  Take breaks and time out and reflect on your revision session.


  9  Put in plenty of quality revision time.



10  Get support from family and friends.
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Examination techniques





•  Be organised and arrive at the exam hall in plenty of time, with all the equipment needed.



•  Make sure that you have eaten and have brought water to drink.



•  Follow all the instructions and answer the correct number of questions from each section.



•  Remember relaxation techniques.



•  Remember that you have done the work so do not panic, read the question again and stay calm.



•  Keep your answer legible.



•  Match the length of each answer appropriate to the number of marks on offer.



•  Be aware of time and manage it to maximum effect.



•  At the end, check all your answers and add details.
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Chapter 1 River Basin Management



Introduction to River Basin Management


The SQA course assessment specification lists the following topics to be covered in River Basin Management:





•  Physical characteristics of a selected river basin



•  Need for water management



•  Selection and development of sites



•  Consequences of water control projects.





Case study examples from both the developed and developing world will be introduced throughout this chapter.


There is an overlap in content, knowledge and skills in this section, ‘River Basin Management’, with the Physical Environment section ‘Hydrosphere’, namely the requirement to understand the hydrological cycle within a drainage basin. In view of that fact, we will begin by summarising some of the features of the hydrological cycle and some river features. We will therefore begin with the basics.


1.1 Drainage basin hydrological cycle
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All river basins are different yet share a number of similar physical characteristics. A drainage basin is the catchment area of a river and of all of the tributaries. It is the area from which a river system obtains its water. An imaginary line can be drawn around this area and this watershed delimits and defines one drainage basin from another.


Generally the watershed follows a ridge of high land (Figure 1.2). Any rain falling either side of this watershed will drain into different river basins.
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Of the water falling over land, 83 per cent will drain into the oceans. The other 17 per cent drains to internal endorheic basins with no sea outlet, such as the Great Basin in North America.


The drainage basin hydrological cycle is what is called an open system with inputs and outputs. ‘Open’ in the sense that the precipitation can enter the basin from outside, ‘inputs’ because rain and snow will fall into the system and ‘outputs’ because the rain and snow can leave the system.


The amount (volume) of water in our planet is fixed. It does not enter into or leave planet Earth. This is recognised as a system (Figure 1.3). What does change is the property of that water, whether it is a gas, a liquid or a solid. The simple concept behind the cycle is that water transfers from the oceans into the atmosphere over the land, finally returning to the oceans. The processes involved are basic, including evaporation, transpiration, condensation, precipitation and run-off (Figure 1.4). Although the total amount of water is fixed, there is concern over the competing demands for its use, availability and quality. Water is a sustainable resource. That means that with recycling and with management, the water can be used again and again. Unfortunately there is increasing human interference in the cycle that can result in environmental degradation, conflict and waste.


Since 1900 the population of the planet has increased by 400 per cent, the demand for water in the same period increased by 700 per cent and the amount of water on the planet has increased by 0 per cent.
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Water facts
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Research opportunity


You can add to your knowledge through your own research. For example, www.wateraid.org is an excellent source of ‘water facts’.
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The points below demonstrate why river basin management is so important.





•  If only one-thousandth of the weight of water is from salt, then the water is ‘saline’.



•  The United States consumes water at twice the rate of other industrialised nations such as the UK and France.



•  We take our clean water for granted. However, almost 1.4 billion people do not have access to clean water.



•  Each day almost 10,000 children under the age of 5 die as a result of water-borne illnesses in less developed countries.



•  Over 20 per cent of the world’s people must walk at least three hours to fetch water.



•  By 2030, 50 countries (with two-thirds of the world’s population) are likely to have water shortages.



•  The average single-family home uses 100 litres of water each day in the winter and 150 litres in the summer. Consider how you use water in your house. Showering, bathing and using the toilet account for about two-thirds of the average family’s water usage.



•  Water falls to the Earth as rain, snow or hail.



•  When the water reaches the Earth’s surface, it may:







    •  soak directly into the ground


    •  drain into a stream, lake or the ocean


    •  evaporate and return to the atmosphere


    •  be absorbed by plant roots


    •  become part of a glacier or polar ice cap.








•  Water that soaks into the ground may be stored as groundwater, or it may slowly move towards a stream. Groundwater may be stored for many years or it may be pumped from a well for household, agricultural or industrial uses. Much of the water found in a stream (when it is not raining or snow is not melting) comes from draining groundwater.



•  0.6 per cent of the Earth’s water is groundwater.



•  Water contained in lakes, streams and oceans is used for industrial and agricultural purposes.



•  Rivers contain 0.002 per cent of the Earth’s water.



•  Fresh water lakes contain 0.01 per cent of the Earth’s water.



•  Oceans contain 97.5 per cent of the Earth’s water.



•  Water is evaporated from bodies of water, the soil and from vegetation. This water vapour forms clouds which can in turn produce precipitation.



•  The atmosphere contains 0.001 per cent of the Earth’s water.



•  Polar ice caps and snow account for 69 per cent of the world’s fresh water supply.



•  Ice caps and snow contain 2.24 per cent of the Earth’s water.



•  Since 1990, almost 2 billion people have gained access to a safe water source.
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Reflection


A cautionary note about statistics. Someone once said that 80 per cent of all statistics are made up! Or was it 75 per cent or 85 per cent? With the aid of Google, we are not short of information. For example, while researching climate change, I typed in ‘flatulent termites as a factor in climate change’. Really?! I had 84,300 hits. The problem is: for all the information at our command, do we really know any more? Statistics can be selected, written and analysed from different perspectives that can be contradictory, biased or simply wrong – so be careful.
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Water storage
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The water cycle describes the movement of water above, on and through the Earth. This includes water that is locked ‘in storage’, in other words, water stored in its current state for a reasonable period of time. (In actual fact, more water exists in a stored state than in a moving one at any point through the cycle.) Short-term storage could be days or weeks in a lake, but could be thousands of years for deep frozen groundwater. All of this water is included in the water cycle. Table 1.1 shows the percentage of water stored in the world.


Table 1.1 Percentage of water stored in the world






	Location of stored water

	Amount






	Oceans

	97.5% salt






	
Other:


Ice caps


Ground/soil


Rivers/lakes



	
2.5% fresh, of which:


69% (about 1.7% of all water on the planet)


30.5%


0.5%









The US Geological Survey (USGS) is the key scientific authority that provides us with data relating to water availability, use, quality and change.


Figure 1.7 shows how the vast amount of water on our planet is held within the oceans and that only 2.5 per cent of all water is stored as fresh water. Of that total, around 69 per cent is locked within ice caps and glaciers. When you consider that 30.5 per cent of the fresh water total is contained within the soil and the rocks underneath, then only a tiny fraction of the total water on this planet is fresh and readily available in rivers and lakes.


Therefore, even though the amount of water locked up in glaciers and ice caps is a small percentage of all water on (and in) the Earth, it represents a large percentage of the total fresh water on Earth.
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Summary of the hydrological cycle
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The balance in a drainage basin is maintained by the hydrological cycle shown in Figure 1.8. The diagram shows the key processes:





•  precipitation



•  evaporation



•  transpiration



•  condensation



•  infiltration



•  run-off.





1.2 Physical characteristics of a selected river basin


You are expected to have sound knowledge and understanding of the physical characteristics of a selected river basin. Let’s have a look at the features of a model river basin.


Within the river basin, water erosion, transportation and deposition create the distinctive valley and channel characteristics. Although all rivers and their basins are different, it is possible to identify a model of a typical river divided into three stages: the upper course (or mountain stage), the middle course and the lower course (maturity).




[image: ]


Task





1  In your own words describe the need for water management.



2  Look again at Figure 1.3 (page 2) and identify the:







    a)  key stage phases


    b)  flows and processes through the system.








3  ‘Since 1900 the population of the planet has increased by 400 per cent, the demand for water in the same period increased by 700 per cent and the amount of water on the planet has increased by 0 per cent.’ Comment on the significance of this statement.
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Global perspective on drainage basins
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Almost 50 per cent of the Earth’s land surface drains into the Atlantic Ocean.


In North America, water drains towards the Atlantic Ocean through the St Lawrence River from the eastern side of the USA and Canada. The Mississippi River and its tributaries drain a massive area of central USA reaching up into the Canadian provinces (lying between the Rocky Mountains to the west and the Appalachian Mountains to the east), into the Gulf of Mexico.


All of South America east of the Andes Mountains flows east into the Atlantic. The river basins and systems of west and north-west Europe also flow into the Atlantic.


North Africa, southern, central and eastern Europe, and the countries surrounding the Mediterranean have river systems that flow into the Atlantic through the Mediterranean Sea.


Just under 15 per cent of global land surface water drains into the Pacific Ocean. Surrounding the Pacific are the mighty Chinese rivers (including the Yangtze), eastern Russia, Korea, Japan, all the south-east Asian countries, as well as the western side of North and South America.


The Indian Ocean’s drainage basin covers a similar area of the Earth’s surface (15 per cent). The area covered includes the east of Africa, the Middle East, the Red and Arabian seas. Australia is set within the Indian Ocean’s basin area, as is the whole of the Indian sub-continent.


The Arctic Ocean drains just over 15 per cent of the Earth’s land surface area. This area includes the north of Alaska, the north of Canada, Scandinavia and large areas of north and interior central Russia.


Finally the remaining balance (around 5 per cent) enters the Southern Ocean from Antarctica.


Of the largest five river basins, two are in South America (the Amazon and the Río de la Plata), two are in Africa (the Nile and the Congo) and one is in North America (the Mississippi). The Amazon, Ganges and Congo rivers contain the greatest volume of water.


A drainage basin with its watershed is the area of land where water will be collected and eventually concentrate as a single body of water (river, lake, reservoir, wetland marsh, estuary, sea or ocean). The watershed marks the point or line where water will flow into one drainage basin or another. It is the ‘divide’. From a historical perspective, watersheds played a significant part in the marking and mapping of surface land territorial areas, often being the boundary between countries. Many countries sought to control the complete drainage basin so that conflict with other countries would be reduced. However, the reality was that few countries gained sole control over the basins of some of the world’s largest systems. The Mississippi and Yangtze are now each contained within one country, but the Nile, Rhine, Indus and Amazon are within several countries and water disputes are not uncommon. The Aral Sea Basin of central Asia is an example of what can happen when countries get it wrong.


The drainage basin is seen as an important geographical idea in the study of the hydrological cycle and hydrology, the study of water and resources.


North America
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So far we have considered a global perspective on drainage basins. If we move to the study of the river basins of North America, we see that there are five key outlets: the Arctic Ocean, Pacific Ocean, Hudson Bay, Atlantic Ocean and the Gulf of Mexico. The sixth area is the Great Basin, with no sea outlet.


North America has a number of major river systems: (clockwise from the north) the Yukon, Mackenzie, St Lawrence, Mississippi/Missouri/Ohio/Tennessee, Rio Grande, Colorado and the Columbia.


Figure 1.11 shows the major river basins of North America. The largest basin, bounded by the Rockies to the west and the Appalachians to the east, includes the mighty Mississippi, Missouri and Tennessee rivers. Rain falling in the eastern side of the Rockies will take a month to reach the sea outlet in the Gulf of Mexico. The western basins of the Colorado, Columbia and Yukon are smaller due to the watershed being far narrower. The Mackenzie system drains northwards to the Arctic Ocean. The large area of central northern Canada (the Canadian Shield) drains into Hudson Bay and then into the Arctic/Atlantic. The main easterly basin covers the Great Lakes and the St Lawrence River, which drains towards the Atlantic.
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Task


To allow you to consider the background of river basins in a global context, for either North America or Asia, describe and explain the general distribution of river basins.
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1.3 Control and management of water resources


Our focus of study will now move towards the control and management of water resources, and the following topics in particular:





•  selection and development of sites for dams




•  need for water management



•  consequences of water control projects.





We have seen that water is a valuable resource that requires management. Look at Table 1.2 and consider for a moment why we need a reliable supply of water. How can we control these variables?


Table 1.2 Users of water and variables






	Users

	Variables






	
Domestic


Drinking


Industry


Irrigation


Power


Transport


Tourism


Recreation


Environmental



	
Flooding


Drought


Seasonality


Quality


Competition


Conflicting demand


Sustainability


Cost


Demand
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Task


Table 1.2 shows users of water and variables that can occur. At this early stage in your study of river basin management, identify some of the needs for management and some of the possible conflicts that could occur from the variables.
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Water management projects vary in size from small-scale projects to solve an issue in a small river or area to huge projects. Increasingly over the last 50 years a number of massive river basin management projects have been constructed in the developing and the developed world. Projects start with a detailed plan outlining key objectives and outcomes. For example, for the Three Gorges Dam in China, there was a need for flood control and power generation. In the Colorado it was mainly flood control and irrigation for agriculture.


1.4 Selection and development of sites for dams


When a decision is made to construct a dam, considerable attention and care need to be given to its location. A number of factors, both physical and human, have to be considered, as well as the impact the dam and the resulting reservoir may have on the environment and the activities presently found there.


A dam is a barrier that holds back a river or outlet of a lake; or to put it another way, a dam is a huge wall across a river. Dams are generally constructed to serve the main purpose of storing water, while other structures such as floodgates or levees (also known as dykes) are used to manage the valleys and plains downstream. Dams are often part of a multi-purpose project involving the generation of electricity, navigation and irrigation.
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An ideal place for building a dam is a narrow part of a deep river valley, because the valley sides act as natural walls. The main purpose of a dam’s structure is to fill the valley by holding back all run-off into that area.


One of the largest dams in the world, the Three Gorges, is located in China across the Yangtze. The dam is 2.3 km wide and holds back a 600 km long reservoir. The dam is 185 m high.


As geographers, you should be able to work out the key positive principles when selecting a site for a dam, a reservoir and all necessary infrastructures, as outlined below. No site is perfect – compromise will always have to be negotiated.


Physical factors


A solid foundation is necessary on which to construct the dam. Igneous rocks such as granite or hard metamorphic rocks provide that support. It is best not to build across an earthquake fault line. To prevent seepage from below the dam, underneath the reservoir and the sides of the valley, it is best to make sure that the ground rock is not permeable or porous. In some locations, concrete has been used to line the valley sides to stop any leakage. It is also very important that the bed and walls of the dam should be able to sustain the pressure of the water. In large quantities, water has huge weight and if the walls of the dam are not strong enough to cope, the walls will break and water will spread to the surrounding areas, producing devastating floods that have the potential to cause large-scale destruction of human, animal and plant life.


Costs tend to be lower if the valley is deep and narrow. This would also allow a deep lake to contain the reservoir water, and the smaller surface area would reduce evaporation. Dams across a narrow valley can also have additional strength. It also helps to be in an area with sufficient catchment potential. Reliable and sufficient rain or snow melt within a river basin/catchment area is needed. A cooler climate, with its associated lower evaporation rates, is helpful. So, the ideal is a large catchment area and above average precipitation in order to achieve the greatest potential for storage.


You also need to consider the likelihood of landslides and slope stability and the capability of the dam and reservoir to cope with peak flood flows. If rivers flowing into the reservoir carry large amounts of silt, then there will be an issue over the lake filling up and reducing the efficiency of the dam.


Human factors


If there is a high demand for water or power, then it is more likely that development will take place. Dams are expensive and can be destructive to the existing way of life, so clear benefits have to be seen. Often it is a matter of economic return. In other words, can money be made from the development? You need to consider the impact of the dam and the flooded valley. For example, how much farmland would be lost and how many people would have to be resettled? You also need to consider the impact on any historical sites that would be lost. There will be a need to be sensitive to native cultures. For instance, on the Nile at Aswan many ancient Egyptian temples were lost and along the Three Gorges Dam, 1300 archaeological sites were moved or flooded, several hundred thousand hectares of farmland and orchards were lost, as well as 19 cities inundated. Cost is a factor. Poorer countries will need to look for external support and financing. You can also calculate the additional land that can now be used for agriculture or the number of people no longer living with the fear of flooding.


Workers (often migrant workers) will be required. You will need to consider the distance to urban and farming communities when hydroelectric power and irrigation are being supplied. Other human factors that need to be considered will be the impact on existing and future communications by road and water.


There will always be an environmental impact on river fisheries, forests, agriculture, settlement, tourism, recreation and wildlife. All dams and their associated developments need to be subject to an impact assessment.


Dam failure


Dams do not fail often but, when they do, the damage can be considerable with loss of life and human suffering on a massive scale. In 1975, following extreme levels of rain associated with a typhoon, the failure of the Banqiao Reservoir Dam and over 50 other dams in Henan Province, China, caused more casualties than any other dam failure in history. The disaster killed an estimated 175,000 people and 10 million people lost their homes. In 2012, the town of Campos de Goytacazes in Brazil was badly flooded following a dam failure. The lesson learned from this and other failures is that authorities need to consider their flood warning systems to make sure that people can be evacuated to higher ground before their homes are hit.


The most common causes of dam failure are:





•  underlying rocks and geological instability



•  constructing the dam in an earthquake zone



•  dam failure following poor construction



•  very heavy and extreme rainfall



•  landslips and the sliding of a mountain into the reservoir (for example, Vajont Dam in Italy, where a massive landslide caused a tsunami-type wave to flood over the dam, resulting in 2000 deaths)



•  poor maintenance



•  dams may be a potential target in times of war and conflict (the Aswan Dam in Egypt, the Three Gorges Dam in China and, most recently, the Mosul Dam in Syria have all been considered to be targets)



•  human, computer or design error



•  contractors cutting costs by using sub-standard construction materials and techniques.





In conclusion, it is clear that the selection of a site for a dam and its associated features is important and must involve consideration of both physical and human factors. The number of sites that can be developed is limited. Most of the best accessible sites have been taken. Increasingly, new sites are further away from population centres and require lengthy (and expensive) power transmission lines. Over time, such sites may be vulnerable to changes in climate, including variations in precipitation, ground and surface water levels and glacial melt. In a world where many countries are looking to new ‘clean’ energy, the demand for dams and electricity can only increase.


However, once constructed and if the site is well designed and maintained, a dam as a power source and as part of a managed development can be cheap, environmentally friendly and reliable.
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Power and generation of electricity
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In 2018, hydroelectric power (HEP) supplied 22 per cent of the world’s electricity and two-thirds of global renewable energy. Much of this is generated by large dams, such as the Three Gorges in China, the Aswan in Egypt or the Itaipu in Brazil/Paraguay. Countries like China, Switzerland and even Scotland use small-scale hydro generation on a wide scale. Most hydroelectric power comes from the potential energy of dammed water; the water may be run through a large pipe called a penstock before reaching turbines. The turbines connect to a generator to produce electricity. A variant on this simple model uses pumped storage to produce electricity to match periods of high and low demand, by moving water between reservoirs at different heights. At times of low electrical demand, excess generation capacity is used to pump water back into the higher reservoir. When there is higher demand, water is released back into the lower reservoir through a turbine (an example is in Cruachan, Scotland, above Loch Awe).


Examination questions for this section will be in the form of the question shown in the task below. Alternatively you may be given a photograph or diagram of a particular case study which you can choose to comment about or refer to another example you have studied.
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Task


Explain the physical and human factors which should be considered when selecting the site for any major dam and its associated reservoir.
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1.5 Need for water management


In this section we shall cover the general theory and need for water management.


A report by the World Bank in 2014 provided an overview on the need for and importance of water management. Some of the conclusions of the report are outlined below.





•  The world will not be able to meet the great development challenges of the twenty-first century.



•  The world is facing increased water stress, driven by population and economic growth, land-use changes, increased climate variability and change, and declining groundwater supplies and water quality.



•  Water is at the centre of economic and social development: it is vital to maintain health, grow food, manage the environment and create jobs. Water impacts on whether poor girls are educated and poor villages can withstand flood or drought. However, mismanagement of this basic element of life has led to millions of deaths and billions of dollars in lost economic growth potential annually, severely restricting a country’s development potential.



•  Basic sanitation is still unavailable for 2.5 billion people on our planet. Poor sanitation impacts health, education, the environment and industries such as tourism. At least 750 million people lack access to safe drinking water, resulting in 4000 child deaths each day and yearly economic losses of up to 7 per cent of GDP in some countries.
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