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Edexcel A2 Geography 

2 Water conflicts

Exam practice sample answers
1
(a)
The diagram shows a number of factors which are likely to contribute to increasing water stress (defined as less than 1,700 cubic metres of water per person per year). The UNDP estimates that by 2050 nearly 5½ billion people will be experiencing water stress of whom over 1 billion will be experiencing extreme or chronic stress (scarcity) with less than 1,000 cubic metres per person per year.



The reasons for water stress are both physical, where there is a shortfall in supply with reference to growing demand, and also economic, where there is physically an adequate supply of water but a lack of money or technology to pay for its exploitation.



In my view there are three key factors shown which contribute to future/growing water stress. Firstly by 2050 the UN estimates the world’s water resources will need to support nearly 9 billion people, many of whom will have improving living standards with higher demands for domestic water. Secondly growing economic development of the BRICs, especially China and India, and many other population power houses such as Indonesia, Nigeria or Pakistan will place huge demands on the need for water for irrigation of crops to provide food and for industrial development. These two factors will lead to a huge demand on what is essentially a finite resource. The third factor is short-term climate change resulting from global warming, which will lead to changes in precipitation patterns and more extreme weather such as recurrent droughts, as well as melting of glacial supplies of water from the Andes and the Himalayas.



In many developing countries the subsistence agriculture is rain-fed and reliant on this for water security. For this reason many countries in northern and southern Africa and parts of Latin America and Asia will experience growing future water stress. Climate change will even affect core areas such as northeast Spain and southeast England where diminishing supplies and more frequent droughts will add to a water shortage created by a rapidly growing population.



A fourth highly significant factor is that of increasing water cost. Over 50% of the world is now urbanised, with this urbanisation occurring extremely rapidly in the developing world as a result of around 2% population growth combined with rapid rural-to-urban migration of young fertile populations. Growth in many developing mega-cities occurs at around 8% per year (for instance in Mexico City 1 million migrants arrive each year). The cost of supplying their new shanty town settlements is huge. Many governments in developing worlds have sought help from privatised water TNCs to develop infrastructure. Unfortunately this safe water comes at unaffordable prices — emphasising the growing general state of economic water scarcity in the developing world.



There is already a water gap in the cost and usage rates of water, with countries such as Bangladesh, Niger and Cambodia being below the water poverty threshold. There is no doubt that many of the solutions to water stress such as desalination plants, mega-dams and reservoirs and complex diversion schemes are way beyond the means of many developing nations, so widening the water security gap.



Where diversions or damming of international rivers have taken place these can lead to transboundary conflicts. As shown on the Colorado it is always the poorer nation, in this case the NIC Mexico, which loses out in spite of water use agreements made with the USA. So much of the Colorado water has been used in irrigation and for domestic use in the sunbelt cities of Phoenix and Las Vegas that little remains to supply Mexico. In a poor year for rainfall the Colorado is completely dry when it reaches the sea.



t is also true with issues of ground water supply, for example over-extraction of water supplies from a shared aquifer. Wells in Israel have caused extreme water stress in neighbouring Palestinian Gaza. Equally water supplies can become badly polluted, for example around 80% of tube wells in Bangladesh have become polluted by arsenic. With the case of pollution of supplies, it is the issue that developing countries lack the capital and the huge technological cost of improving the situation so again the water gap widens.



In conclusion therefore there are a number of factors shown which will lead to growing water stress. Although developed nations can afford to manage the growing water stress and can carry out extensive high technology solutions to it, in many developing nations there is insufficient capital and technology available to manage future increased water stress at a national scale. For this reason the water security gap is likely to widen, with many extremely poor countries in areas of physical water scarcity the worst affected (for example Yemen or Somalia).


(b)
Technology covers a huge range of different types from intermediate to high-tech, or from nano technology to massive engineering projects. It results from human invention and includes tools, machines and systems. The purpose of technology is to help humans to manage their environment, in this case their water resources, and also to improve their quality of life by making their water supplies secure. Water security involves providing communities and countries with available safe water supplies at affordable cost.



When evaluating the role of technology in securing water supplies one immediately thinks of mega-engineering projects which are either designed to develop new supplies such as new water storage reservoirs, or plants to desalinate the oceans, or one designed to transfer water supplies from areas of relative abundance to areas of deficit. These certainly have a very important role, especially for high- or middle-income countries which are areas of physical water shortage and which have the technology and capital to secure water supplies.



Most of the world’s leaders in desalination plants are found in the Middle East with Saudi Arabia being the number one developer, producing nearly all its water supplies from these plants. Although clearly essential, as without them water supplies would be insecure, until the recent development of membrane technology using the reverse osmosis process these plants were extremely high cost and environmentally very damaging to marine ecosystems. In future years nano technology should make desalination even more economically viable and environmentally less damaging.



Whilst most mega-dams are multipurpose, and some such as the Three Gorges dam are primarily for other purposes than water supply such as HEP generation and flood control, there are many schemes such as GAP in the upper reaches of Tigris-Euphrates whose prime function is to deliver water security. There are inevitably environmental downsides such as the creation of a breeding ground for diseases or the flooding of fertile farm land but these large reservoirs do deliver water security. In the UK Kielder reservoir in Northumberland was able to supply much of northern England during drought years and would undoubtedly be a key contributor to a UK water grid should it ever be built.



The transfer of water via aqueducts and tunnels has long been a ploy of water companies and their engineers. For example most of the big cities of England, Liverpool, Manchester and Birmingham received water from lakes or reservoirs such as Lake Vyrnwy, Thirlmere or Elan Valley in Wales or the Lake District. However today there are numerous transfer schemes of which the most ambitious is the Chinese South–North transfer (a 30-year project begun in 2010) which will transfer water from the relatively rain-rich south of China via a series of canals and rivers to the water-deficit north China plains and Beijing. Globally China has 20% of the world’s population and only 8% of its renewable fresh water so technology here will play a vital role. Although these schemes are technological feasible, they are very expensive at billions of dollars in cost. There are also some concerns about their environmental impacts — in the case of China, will the water being transported also transfer water pollution? There are many ambitious plans in the pipeline such as the Indian water grid or Israel’s Red to Dead Sea plans but some like the Spanish transfers to Murcia have been shelved and replaced by development control plans and desalination plants. In some cases as in Mexico City which is at serious risk of running out of water, repairing leakages by which 40% of the city’s water supply is lost is a more viable scheme.



Intermediate technology (simple to build) and use and low cost is also playing a huge part in improving the water security of the low income countries of the world. Much of the continent of Africa is experiencing adverse impacts of climate change with diminishing and more erratic rainfall. It is a continent dominated by subsistence farmers, and here the work of NGOs such as Water Aid in developing rainwater harvesting using Pumpkin Tanks and other storage is revolutionising the production of food supplies.



Additionally the provision of new wells and pumps can bring safe supplies of pure clean water to many African villages, doing away with waterborne disease and the drudgery of water collection. Lifestraw too is a leapfrogging technology which avoids the costs of chlorination plants by using a low cost filter from Switzerland, costing around $2 per person to improve water quality and thus make supplies more secure.



Singapore is a prime example as to how technology has been used to conserve water by sophisticated rain catchment areas, extensive smart metering of use, development of water-efficient appliances and also by the development of chemically processed NEW water whereby the household water is purified for reuse — again, an excellent example as to how technology can aid water security. In agriculture too (irrigation uses some 70% of water supplies) the Israelis have pioneered smart irrigation which is less intensive in its water use (more crop for your drop).



However, although it is clear that technology at all levels has made a major contribution to water security in many parts of the world, there have been some well documented examples of when technology has not worked — for example when tube wells were built in most rural villages of Bangladesh to access ground water stores which were potentially much cleaner than river water. Unfortunately in what has been described by WHO as the ‘largest mass poisoning in human history’ up to 70 million people have been affected by arsenic poisoning, a completely unintended outcome as the very high naturally occurring levels of arsenic in the ground water were found too late. Other concerns have been where in developing countries such as Tanzania and Bolivia water utilities companies have developed high cost water distribution networks but at such high cost the local people cannot afford to pay for the clean water.



For technology to play an entirely positive role in achievement of water security it must be sustainable and appropriate. Some experts would argue that humanity has placed too much faith in technology and that it is an attitudinal fix which is also required to achieve water security.

2
(a)
Figure 1 states that billions of people either don’t have access to clean water or sanitation. The water crisis is mostly in the developing world. Only 50% of people in Uganda have access to clean water.



Some of three options in Figure 1 could make a better contribution to improving water supply than others. Desalinisation is very expensive. It is used in the middle east e.g. Israel has 3 plants and 2 planned, and in the USA and even the UK. These countries have adequate water supply but want more water for consumption or farming. It can’t be used in countries like Uganda because it’s too expensive and Uganda has no access to the sea. It’s only going to solve the problem in arid, developed countries.



The second option of water privatisation has been tried in some countries such as Bolivia. This caused riots in 2000 because people see water as a right not something that a TNC should profit from. Water privatisation might lead to a better water supply because TNCs like Suez invest in supply systems to make bigger profits. More people in Morocco have access to water since it was privatised in 1997. The problem is that you have to pay the TNC for water and some people can’t afford to.



Community water projects could be things like rainwater harvesting and tubewells by NGOs like WaterAid. These are cheap to build and sustainable as they use few resources and can be built and run by local people. They bring water to the poorest people so actually help some of the 1 billion who don’t have water. The problem is a lot of these projects need to be built and NGOs have limited money to do this. Lots of tubewells dug by NGOs in Bangladesh became contaminated with arsenic. No one knew this would happen but it shows the problem of trying to solve the water crisis even with cheap intermediate technology. On there own none of these options are likely to get clean water to 1 billion people.


(b)
The future water crisis is the expected increase in the numbers of people suffering water stress (less than 1,700 m3/year) and water scarcity (less than 1,000 m3/year). Some 45% of the world’s people could be short of water by 2005.



Climate change and economic growth are both factors that could effect water availability but there are others. Climate change caused by global warming is uncertain. IPCC temperature projections range from +2 to +6°C by 2100. This means it is difficult to say what the effect on water availability will be. In some parts of the world rainfall could increase, decreasing elsewhere, as climate belts change. There could be winners and losers.



In the Himalayas the IPCC report in 2007 predicted melting glaciers would shrink and disappear in the near future, reducing water availability to rivers such as the Ganges in India. Some of the predictions were shown to be based on incorrect data in 2009. Because of these issues it is difficult to predict the impact of climate change.



Economic growth is likely to be a more significant factor because of rising demand for water. Farming is the biggest user of water. As world population grows towards 9 billion it will put pressure on water supplies. The growth of industry in India and China means rising demand for water. Growing middle classes mean greater demand for water (baths, gardens, washing cars) and increased per capita water use. China has 8% of the world’s water and 22% of people, whereas India has 4% of the freshwater and 16% of people. Economic development is likely to put supplies under pressure.



There are other factors which could lead to a water crisis. Locally factors such as pollution and over-abstraction could be more important than climate change. In India current water use is not sustainable. Rivers such as the Ganges are polluted with human and industrial waste and agricultural boreholes are over-pumped causing falling water tables and salinisation of farmland. This unsustainable use is creating a crisis now, so the future looks very bleak.



As water becomes more scarce, it could be that resource nationalism becomes the most important factor in creating critical shortages. Countries such as Bangladesh and India already have arguments over use of shared drainage basins and these could become worse if, say, India tries to use more of the Ganges water so Bangladesh gets less.



In conclusion economic growth is more important than climate change because rising demand is almost certain whereas supply is uncertain due to climate change being unknown. Local factors will also be important.
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