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1 Population and settlement 

1.1 Population dynamics 

1 a 1800 

b 1987 

c 2011 

2 2023 

3 a 147.2 million 

b 57.4 million 

c 89.8 million 

4 Early to mid-1960s 

5 In descending order: Asia, Africa, Europe, Latin America/Caribbean, North America, Oceania 

6 1 China 

2 India 

3 USA 

4 Indonesia 

5 Brazil 

7 Check with Figure 1.5, page 5 of the textbook 

8 a The number of births per thousand population in a year. 

b The number of deaths per thousand population in a year. 

9 Highest – Africa; lowest – Europe 

10 24/1000 or 2.4% 

11 1 High stationary stage 

2 Early expanding stage 

3 Late expanding stage 

4 Low stationary stage 

5 Natural decrease stage 

12 The boundary of the early expanding stage and the late expanding stage where the gap between 

the birth rate and the death rate is at its widest. 

13 The average number of children a woman has during her lifetime. 

14 It is based on the female population only; it only includes women in the reproductive age range. 

15 Where infant mortality is high, parents often have many children to compensate for the 

expected deaths of some of their children. 

16 a Scattergraph 

b Line of best fit 
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17 There is a strong negative correlation whereby the total fertility rate falls significantly as the 

percentage of girls enrolled in secondary school rises. 

18 The average number of years a newborn infant can expect to live under current mortality levels. 

19 Highest – North America; lowest – Africa 

20 In low-income countries in particular. 

21 The difference between countries where population growth remains high and those with very 

slow-growing, stagnant or declining populations. 

22 Sub-Saharan Africa 

23 Any two of the six factors bullet-pointed in the right-hand column on page 10 of the textbook. 

24 The size of population that permits the full utilisation of the natural resources of an area, giving 

maximum per capita output and standard of living. 

25 Any two factors from the six bullet points listed on page 13 of the textbook. 

26 The measures taken by a government aimed at influencing population size, growth, distribution 

or composition. 

27 a Pro-natalist 

b Anti-natalist 

28 The one-child policy was very effective in reducing fertility. The birth rate, which was over 

40/1000 in the early 1950s, fell to 25/1000 in the late 1970s (Figure 1.28, page 17 of the 

textbook). It fell further to under 20/1000 in the late 1980s and by 2016 it was down to 

12/1000. The latter figure is on a par with many developed countries. The one-child policy was 

most effective in urban areas. 

29 The one-child policy created a number of problems. It impacted on the gender ratio, which at 

birth in China is currently 119 boys to 100 girls. This compares with the natural rate of 106 to 

100. Because of the excess of males, many men are unable to find a female partner. Population 

ageing is also a growing problem, with one adult child often having to support both his/her 

parents and grandparents. 

30 Countries such as France have encouraged fertility because of concerns about: the 

socioeconomic implications of an ageing population; the decrease in the supply of labour; the 

long-term prospect of population decline. 
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1 Population and settlement 

1.2 Migration 

1 Migration is the movement of people across a specified boundary – national or international – 

to establish a new permanent place of residence. 

2 Check answers with Figure 1.31, page 20 of the textbook. 

3 For example, retiring to a region or country with a warmer climate. 

4 For example, fleeing persecution because of religion or ethnic origin. 

5 a 65 million 

b 21.3 million 

c A person who has been forced to leave home and country because of ‘a well-founded fear 

of persecution’ on account of race, religion, social group or political opinion. 

6 The higher standards of living in developed countries offer greater opportunities for 

employment, higher incomes and a better quality of life in general. Generally, there are fewer 

incentives in moving from developed to developing countries. 

7 There are fewer barriers (immigration laws, cost, cultural differences, etc.) to movement within 

countries. 

8 China 

9 A decline in the number of people living in a rural area. 

10 Young adults moving out for better job prospects; the loss of key social services provision 

(Figure 1.37 on page 23). 

11 The rural settlement may become completely abandoned. 

12 The process of population decentralisation as people move from large urban areas to smaller 

urban settlements and rural areas. 

13 The objective is usually to seek a better quality of life by getting away from the problems of 

large cities (traffic congestion, pollution, crime, etc.). 

14 Any two bullet points from each section of Figure 1.38 on page 24 of the textbook. 

15 Remittances are money sent back by migrants to their families in their home community. 

16 $575 billion 

17 Help alleviate poverty; spur investment and create a multiplier effect. 

18 Remittances 
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1 Population and settlement 

1.3 Population structure 

1 The composition of a population, the most important elements of which are age and sex. 

2 a ‘Males’ label on the left-hand side of the population pyramid and ‘Females’ label on the 

right. 

b Two horizontal lines between the 10–14/15–19 age groups, and between 60–64/65–69 age 

groups. Under 15 labelled ‘Young dependent population’, 15–64 labelled ‘Economically 

active population’ and over 64 labelled ‘Elderly dependent population’. 

3 5 years 

4 Because the birth rate has fallen since the 10–14 age group were born. 

5 As a percentage [relative data]. 

6 Stage 3 

7 The base of the pyramid showing the young dependent population will gradually narrow, while 

the bars for the economically active population and those for the elderly dependent population 

will widen. 

8 a Japan – Stage 5 

b Niger – Stage 2 

c The UK – Stage 4 

9 In countries where there is a strong rural-to-urban migration, the population pyramids for the 

rural areas will show fewer single young adults and young adults with children than expected in 

these age groups. In contrast, the population pyramids for the urban areas attracting migrants 

will show age-selective in-migration in the same age groups. Such migration may also be sex-

selective. 

10 The relationship between the working (economically active) population and the non-working 

population. 

11 For every 100 people in the economically active population there are 70 people dependent on 

them. 

12 Developing countries. 

13 The economically active population generally contributes more in taxation to an economy. In 

contrast, the dependent population tends to be a bigger recipient of government funding, 

particularly for education, healthcare and public pensions. 

14 For example, in developed countries few people leave education before the age of 18. 

15 The Gambia (or other relevant example). 
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1 Population and settlement 

1.4 Population density and distribution 

1 Population density is the average number of people per square kilometre in a country or region. 

Population distribution is the way in which the population is spread out over a given area. 

2 a Areas with a high population density. 

b Areas with a low population density. 

3 Figures to be taken from Table 1.10 on page 35 of the textbook. 

4 Over three times as high. 

5 a Asia 

b Oceania 

6 For example: hot desert regions; cold, high-altitude environments; areas of tropical rainforest. 

7 High population densities are likely to develop in lowland areas with good accessibility, such 

as coastal areas with good harbours (e.g. the northeast coast of the USA) and major river 

valleys (e.g. the Nile, Rhine, Mekong). Large lowland areas with fertile soils, favourable 

climatic conditions and good water supply encourage high rural population densities. Major 

urban areas develop with the growth of employment in manufacturing and services. A high 

level of infrastructure – particularly transport and communications – is very important in this 

process. 

8 Social factor – for example, the historical designation of religious places. 

 Political factor – for example, the location of a new capital city. 

9  

Location Located north of 55°N. 

Population density Less than one person per km2. 

Temperature Most of the region has a mean January temperature below −20°C. 

Summers are short. 

Permafrost Much of the northlands are affected by permafrost. Here the ground is 

permanently frozen to a depth of about 300 metres. 

Economic activities Very limited. Much of the region is beyond the limits of agriculture. Most 

employment is in the exploitation of raw materials, public services, 

tourism and defence installations. 

Transport Very limited. Not one of the railway lines in the region crosses the Arctic 

Circle. The road system is also very sparse. Many water transportation 

routes are frozen over for much of the year. For many communities, air 

transport is the only link to the outside world. 

Settlement Yellowknife, population 19,000, is the largest settlement in the Northwest 

Territories. 
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10 a The northeast. 

b For example, New York, Baltimore, Philadelphia, Washington. 

c Two from: first area of substantial European settlement; the development of the 

‘manufacturing belt’; good conditions for farming; highly developed infrastructure. 
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1 Population and settlement 

1.5 Settlements and service provision 

1 a High-order services (or goods) are services (or goods) that people are prepared to shop 

around for and to travel a large distance to obtain, such as buying a car or going to a 

university.  

b Low-order services (or goods) (also known as convenience goods) are relatively cheap 

goods/services that people buy frequently and do not travel far to obtain them, such as milk 

or a newspaper. 

2 Conurbation, city, town, village, hamlet. 

3 a i It is at the junction of the N88 and the D806.  

  ii It is relatively isolated on the D906 in the extreme southeast of the map. 

  iii It is located about 10 km to the east of Mende on the D901. 

 b i It is very accessible, being on a national road (N88) and a local road (D806). 

  ii It is remote/inaccessible and only has access by local roads. 

  iii At the junction of the two national roads, N88 and N106. It is very accessible. 

  iv It is too close to Mende – larger settlements tend to be further apart than smaller ones. 

  v It is close to Mende, so there may be job opportunities. There is also a railway station 

at Mende, so the potential for commuting to work is increased. 
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1 Population and settlement 

1.6 Urban settlements 

Urbanisation trends 

1  

 

 

2 Africa 

3 Africa 

4 Europe, North America and Latin America 

5 There are more jobs, and more high-paying jobs. There are also more jobs in the informal 

economy. There are more schools and so the opportunities for increased education are 

improved. There is greater access to healthcare services, such as specialist medical services. 

6 There may be overcrowding, which can lead to the spread of infectious disease. There are not 

enough jobs to go round so there may be unemployment and poverty. Cities are often unable to 

provide sufficient housing for all those who migrate to the city, so people end up living in slum 

conditions. 

Urban settlements in LICs, MICs and HICs 

1 The proportion of small settlements is much greater in low-income countries (73%) compared 

with middle-income (55%) and high-income countries (22%). 

2 The proportion of large settlements (over 1 million inhabitants) is higher in high-income 

countries (over 50%) compared with middle-income (20%) and low-income countries (11%). 
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3 In large settlements there are generally more jobs and different types of jobs. It is more 

economic to provide healthcare and education services to a large concentration of people rather 

than to a dispersed population. 

4 Small settlements offer lower land and house prices. There is less traffic and congestion (and 

better air quality) and fewer inequalities in wealth. 

Urban growth in Shanghai 

1  

 

2 Shanghai’s growth was steady between 1978 and 1995. It then grew at a slightly faster rate 

until 2005, and then grew more rapidly until 2010. Since 2010 growth has slowed down. 

3 In-migration and natural increase (birth rate – death rate) 

4 In-migration is the likely cause of urban growth in Shanghai, as China’s one-child policy would 

have limited the natural increase. 

5  
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6 Population density is highest (over 30,000 people/km2) in the city centre and drops off quickly 

towards the edge of the city. Population density is higher north of the city centre compared with 

the south. 

7 a Population density is higher in Hongkou because it is part of the city centre and there is 

likely to be a high concentration of employment and housing. It is also a relatively small 

area.  

b In contrast, Chongming is a much larger area; it is separated from the main city by a river, 

and is also formed from three islands. 

Urban quality of life 

1 Shanghai 

2 Mumbai 

3 Mumbai 

4 Istanbul 

5 a London 

b Mumbai 

c 60,831/1871 = 32.5:1 

6 a Hong Kong 

b Johannesburg 

7 Mumbai 

8 Levels of car ownership are very high in São Paulo, Mexico City, New York and London. In 

contrast, they are quite low in Shanghai, Mumbai and Hong Kong. 

9  
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 In general, there is a positive correlation between levels of GDP and CO2 emissions, i.e. as 

GDP increases, CO2 emissions increase. For example, Mumbai has the lowest GDP and the 

lowest CO2 emissions, whereas London, New York and Hong Kong have high GDP and high 

CO2 emissions. However, Shanghai is an exception – it has a relatively low GDP but it has the 

highest CO2 emissions for any of the selected cities. 
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1 Population and settlement 

1.7 Urbanisation 

1 a A – market town 

b B – central business district 

2 It shows two-storey buildings; there are shops/services on the ground floor; there are very few 

pedestrians/shoppers present; cars are parked on the street. 

3 It has four-storey buildings; there are many pedestrians/shoppers; there are no cars in the road 

(it is pedestrianised); there has been an attempt to make the street look attractive (there is a 

floral display); it has international chains (a McDonald’s is present on the left). 

 



Cambridge IGCSETM and O Level Geography 

Cambridge IGCSE and O Level Geography  

Hodder & Stoughton © Paul Guinness and Garrett Nagle 2018 

1 

Cambridge IGCSE and O Level Geography 
Workbook Answers 

2 The natural environment 

2.1 Earthquakes and volcanoes 

Tectonics 

1 a A – shield volcano; B – cone volcano 

b A – 1 magma chamber; 2 vent; 3 crater; 4 layers of lava. B – 1 crater; 2 vent; 3 lava; 4 

ash/pyroclasts 

c A – 70 km wide, 5 km high. B – 13 km wide, 2 km high 

d Magma is molten rock within the Earth’s interior. When it is erupted at the surface it is 

referred to as lava. 

2 Shield volcanoes are very wide and very tall but with a gentle slope. In contrast, cone 

volcanoes are less tall, but are steeper. 

The impact of volcanoes 

1 Indonesia 

2 Mudflows 

3 Volcanoes eject huge quantities of ash. This may bury crops, pollute water supplies, kill 

livestock and make transport difficult. All of these may lead to there being less food available 

or make it difficult to access food. This may lead to starvation. 

4 Extinct volcanoes are those that have erupted in the distant past but are not expected to erupt 

again. Dormant volcanoes are volcanoes that have not erupted for many centuries but may 

erupt again. Active volcanoes are those that have erupted in recent decades. 

5 The death toll from volcanoes is relatively low because it is possible to predict volcanic 

eruptions and take precautionary measures. For example, before a volcano erupts there may be 

swarms of earthquakes, the volcano may change shape/size and bulge, there may be the release 

of sulphur dioxide and radon gas, and unusual animal behaviour may occur. This may allow 

scientists to successfully predict a volcanic eruption, as in the case of Pinatubo in 1991. Other 

volcanoes produce slow-moving lava flows, which are relatively easy to escape from. Other 

eruptions may have a relatively low volcanic explosive index (VEI) and so do not constitute a 

major hazard. 

Earthquake impacts 

1 The epicentre is the position on the Earth’s surface immediately above the focus of an 

earthquake. The focus is the exact position within the Earth where an earthquake takes place. 

2 Shallow-focus earthquakes are more dangerous because they are closer to the Earth’s surface 

and so there is less overlying rock and material to absorb the earthquake’s energy. In contrast, 

deep-focus earthquakes can be over 70 km deep and much of their energy is absorbed by the 

overlying rock. 

3 a B – the urban area 
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b Because there are more people and more buildings here, the risk of damage and danger is 

greater. Although A is closer to the epicentre, the relative lack of buildings and people 

reduces the potential risk. 

4 a Liquefaction means the soil behaving like a liquid. 

b It is a potential problem as it may cause buildings to collapse (the diagram suggests a tilted 

building) and cause water pipes, gas pipes and electricity cables to be fractured. 

5 a An aftershock is a smaller earthquake that occurs after the main earthquake, and is usually 

less severe. 

b It is a problem as aftershocks can damage (or even destroy) buildings weakened in the 

original earthquake. 

c Contaminated water; disease, e.g. cholera; damaged transport infrastructure 

Living with volcanoes and earthquakes 

1 Volcanic eruptions can be predicted by ground uplift, increased earthquake activity, increased 

sulphur levels, radon gas, increased hot spring activity and increased geyser activity. They can 

also be predicted using time elapsed since the last eruption – some volcanoes follow a cyclical 

pattern. 

2 Ways of predicting earthquakes are, at best, guesstimates. Currently, prediction suggests a 

likely area for an earthquake, but does not specify when or how strong. There has been some 

research into using animal activity to explain the likelihood of earthquakes, such as the 

migration patterns of certain male toads. 

3 Volcanic eruptions can be managed to a point by use of early warning systems, land-use 

zoning, using water to spray lava flows, using diversion channels to divert lava flows, having 

mobile buildings that can be moved away from lava flows, and improved education about the 

hazards related to eruptions. 

4 Earthquakes can be managed, to an extent, through land-use zoning, early warning systems 

connected to mobile phones, improved building design (e.g. safe houses), earthquake drills, etc. 

5 MEDCs generally have specialist search and rescue teams, sniffer dogs, heat-seeking 

technology, and better hospitals and infrastructure to reduce the loss of life and to aid recovery. 
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2 The natural environment 

2.2 Rivers 

Changes in sediment size 

1 Near the source of the river, sediment size appears to increase to over 0.8 mm by 200 km. 

Thereafter, it decreases erratically to about 0.2 mm by about 1700 km downstream. 

2 a Gravel 8%; coarse sand 7%; medium sand 40%; fine sand 30%; silt and clay 5% 

b Gravel decreases from about 25% at the source to 0% between 1300 km and 1400 km 

downstream. 

c Initially there is less than 10% silt and clay. It remains generally low but has a few sharp 

peaks around 1000 km and 1400 km. From about 1700 km it increases rapidly to about 

60%. 

3 a The particles should become rounder. 

b This is due to attrition in which the frequent knocking of particles against each other 

reduces their sharp, angular faces and makes them rounder instead. 

4 a Soluble load 

b Chalk or limestone 

Waimakariri valley 

1 a 1846 m 

b Anti Crow Hut, 695 m 

2 a The trail is relatively flat. It avoids steep ground. It is relatively low lying, although above 

the level of the floodplain in some places. 

b Flooding due to seasonal floods – braiding is evidence of seasonal flow; shifts in river 

channels/meander migration (erosion of outer banks); avalanches/rock falls in areas close 

to the steep slopes. 

3 a The river is relatively flat, the channel meanders greatly and the river is split into a number 

of (braided) channels. 

b The stream is in a single channel, flows relatively straight and has a steep gradient. 

c There are major differences in gradient – the Waimakariri is very flat, and can spread out in 

all directions, whereas the stream is confined in a steep channel. The Waimakariri has 

many tributaries, whereas the stream has only one tributary (there is another that has no 

tributary). The Waimakariri carries a large load (as shown by the large amount of shingle 

on the valley floor), whereas the stream probably has a much more limited load in terms of 

quantity. 

Lowland rivers 

1 a A – floodplain; B – oxbow lake 
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b C – erosion; D – deposition 

c Levée 

2 a See Figure 2.43 on page 118 of the textbook. 

b See Figure 2.45 on page 119 of the textbook. 

Floods 

1 A flood occurs when a river is unable to contain all the water in the main channel and it 

overflows, covering some or all of the floodplain. 

2 a Floods can kill people and animals, ruin homes and businesses, damage transport 

infrastructure and spread diseases such as cholera. 

b Floods bring water, which can be used in the post-flood period (especially by farmers). 

They contribute to soil moisture, and they bring fertile silt, which is used to grow crops. 

3 a The natural causes of floods include prolonged heavy rain, intense rain storms, snow melt, 

high tides causing more water in estuaries, storm surges and hurricanes. 

b Factors such as urbanisation, land use changes (deforestation) and dam failures can lead to 

increased flooding. In some cases they increase the proportion of impermeable surface and 

reduce the amount of interception and infiltration, therefore contributing to floods. 

4 Some floods may be more intense because the natural factors (rainfall, intensity of rain, size of 

hurricane, etc.) are on a large scale. However, the same size storm can generate bigger floods in 

small catchment areas, where the rock/soil is less permeable, where gradients are steeper, or 

where the number of stream channels is greater. All of these allow more water to flow over the 

surface, and to reach points downstream quicker. 
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2.3 Coasts 

Mapwork 

1 a Vasco Da Gama-piek, 266 m 

b Penguin Rocks is steep, with near-vertical cliffs, whereas Maclear Beach is gentle and 

relatively low lying. 

2 a Mangrove trees; coral 

b It is close to the settlement of Montego Bay – therefore there may be demand from local 

residents as well as tourists. It is in a bay, on the east side of the island, so is protected from 

storm conditions/the open sea. 

3 a Any three from: Playa de Santiago, Playa de Argel, Playa de Barranco Seco, Playa de 

Masca, Playa de la Galera, Playa de Juan Lopez, Playa del Carrizal, Punta del Frailete. 

b Playa de Santiago 

c Puerto de Los Gigantos, Punta del Frailete or Faro de Teno 

d Playa de Masca. There is a climbing trail that goes all the way down to the beach at Playa 

de Masca, whereas at Playa de Barranco Seco there does not appear to be any access (no 

road or trail). Access must therefore be only by boat. 

Depositional features 

1  

 

 

2 a A – tombolo; B – bar; C – spit 

b A A tombolo is a ridge of sand or shingle that connects the mainland to an island.  

B A bar is a ridge of sand or shingle that encloses a bay.  

C A spit is a ridge of sand or shingle that is attached to the mainland at one end, but is not 

attached to any land at the other end. 
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3 Spits are more likely to develop when there is a large supply of sediment, longshore drift and 

an irregular, indented coastline, such as a river mouth. 

Coastal conflicts 

1  

 

 

2 Both increased rapidly. Container loads increased slowly at first, but then increased rapidly 

from 1995 to 2008, when they peaked at 2210 (’000 TEU). They then declined to 1936 (’000 

TEU) in 2010. In contrast, the number of cruise passengers kept on rising, especially after 

1998. It peaked in 2013 at 2.6 million passengers. 

3 Cruise passengers may find the view/noise of the containers being unloaded unattractive. As 

the number of cruise ships increases, it may be difficult for other users to gain access to the 

port. This includes not only the container ships but also oil tankers, fishing fleets and yachts. 

Increased traffic in the port may lead to oil pollution. This can have an impact on the quality of 

water/beaches and may have a negative impact on the area’s potential for recreation and 

tourism. 
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2 The natural environment 

2.4 Weather 

Clouds 

1 a A – stratus; B – cumulonimbus; C – cumulus; D – cirrus 

b Stratus – low, layered cloud, dull grey or white. Cumulonimbus – cloud with great vertical 

development; anvil-head generally produces rain; may produce thunder and lightning. 

c Cirrus 

d Oktas 

e Above about 5500–6000 m 

f Generally below 1000 m 

2 a Largely ice 

b Water droplets 

c Rain-bearing or producing rain/storm 

Wind rose 

1 a Wind direction and strength 

b North 

c Prevailing 

d 28% 

e The north is slightly more frequent – c. 7% compared with c. 6%, The most frequent wind 

in both is 1–3 knots, but the second most frequent wind strength in the north is 7–10 knots, 

whereas in the south it is 4–6 knots. 

f Northwest 
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2 The natural environment 

2.5 Climate and natural vegetation 

Microclimate changes around a school 

1 Heat from the kitchen may escape from the building, thereby raising the air temperature locally. 

2 Site 6 is west-facing so gets the afternoon/evening sun, whereas Site 4 only receives insolation 

in the morning, and so is cooler. 

3 Both site 8 and site 5 are south facing. Site 8 is shaded by the school’s teaching block. It is in 

the shade for longer. In contrast, site 5 receives insolation for much of the day from the south 

and west, and so is warmer. 

4 Site 2 has the lowest rainfall due to interception by the trees. All other sites are in the 

open/grass. 

5 Site 7 is warmer than Site 3 as the tarmac absorbs more heat (it is darker than the grass), 

thereby raising the temperature above the car park. 

6 Sites 3 and 7 have the highest rainfall because they are in the open. In contrast, Site 2, and 

possibly Site 8, are influenced by vegetation overhead, and Sites 1, 4, 5, 6 and 8 are influenced 

by walls, causing turbulence and/or a rain-shadow impact. 

Tropical rainforests 

1 Tropical rainforests are located between the Tropics of Cancer and Capricorn. There are three 

main areas: in South and Central America, especially in Brazil; in central and west Africa, 

especially in the DR Congo; in Southeast Asia, especially Malaysia and Indonesia. 

2 a 45 m 

b It is widely spread, with umbrella-shaped crowns; the trunks are very straight and the 

branches are found high up the trees. 

c The trees are very tall in order to reach the sunlight. They have few branches low down 

because it is too dark for photosynthesis and therefore there is no need for branches to 

support leaves. Buttress roots help anchor the very tall trees in the soil. 

d The vegetation at ground level is very sparse due to the lack of light and nutrients. The 

vegetation is also darker so that it can photosynthesise in low light conditions. 

Hot deserts 

1 The world’s hot deserts are mainly located in tropical areas, i.e. between 20–30° north and 20–

30° south. Some are found by the coast (cold currents), e.g. the Namib Desert and the Atacama 

Desert; some are very distant from the ocean, e.g. parts of the Sahara. Most deserts are found 

on the eastern side of South and North America and southern Africa. 

2 Rainfall is low (less than 250 mm per annum) and unreliable, while temperatures are hot (more 

than 20°C) throughout the year. 

3 Plants are adapted in many ways. Leaf hairs reduce wind speed and therefore reduce 

transpiration. Thick waxy cuticles and the rolling-up or shedding of leaves at the start of the dry 

season reduce water loss. Some plants have the bulk of their biomass (living material) below 
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the ground surface. Others have very deep roots to reach the water table. In woody species the 

wood prevents the collapse of the plant even when the plant is wilting. 

4 Animals are adapted to hot desert environments in a number of ways. For example, they can: be 

nocturnal (active only at night) in order to avoid the heat of the day; use panting and/or have 

large ears help to reduce body heat; remain in underground burrows during the day; secrete 

highly concentrated uric acid in order to reduce water loss; migrate during the hottest season to 

escape the heat; adopt a strategy of long-term aestivation (dormancy, or sleep), which ends only 

when moisture and temperature conditions become more favourable; have light-coloured coats 

to reflect heat. Many predators get most of their moisture from their prey. 

The effects of deforestation 

1  

Industrial uses Ecological uses Subsistence uses 

Charcoal 

Medicines 

Tourism 

Soil erosion control 

Flood control 

Climate regulation 

Fuelwood 

Fodder for agriculture 

Weaving materials and dyes 

 

2 Because there is less vegetation, there is reduced interception and increased surface runoff. As 

a result of the intense surface runoff and soil erosion, rivers have a higher flood peak and a 

shorter time lag.  

3 As a result of reduced interception and increased soil compaction, there is a decrease in 

infiltration. The increase in overland runoff causes more surface erosion. 

4 Sandification is a process of selective erosion. Raindrop impact washes away the finer particles 

of clay and humus, leaving behind the coarser and heavier sand.  

5 As deforestation progresses, there is a reduction of water that is re-evaporated from the 

vegetation, hence the recycling of water must diminish. Thus, mean annual rainfall is reduced 

and the seasonality of rainfall increases. 

Climate graphs 

1 a  
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1 b 

 

 

2 a Manaus 2°C; Cairo 15°C 

b March 

c July and August 

3 Manaus has, on average, just 5.7 hours of sunshine per day, whereas Cairo has 9.5 hours. Both 

have a peak during the summer – Manaus from July to September and Cairo from June to 

August.  

4 Manaus is very wet throughout the year. Therefore it is cloudy for much of the year. This 

means that night-time temperatures do not drop so much. In contrast, Cairo is very dry. It does 

not have much cloud cover and so more insolation escapes from the surface at night compared 

with Manaus. 

Weather maps 

1 a Warm front 

b Cold front 

2 A 4/8 cloud cover; 3°C; wind direction south or south-southwest; wind speed 14–22 km/hour 

B 8/8 cloud cover; 10°C; winds from the southwest; wind speed 32–40 km/hour 

C 8/8 cloud cover; 5°C; rain shower; north-northwest; 23–31 km/hour 

3 a Tropical storm/hurricane 

b Less than 926 mb 

4 a Pressure c. 1014 mb; 24°C; rain; thunder and lightning; 8/8 cloud cover; wind from 

southeast, 32–40 km/hour 

b 25°C; rain; 180 km/hour (two triangles); pressure 926 mb; wind north; 8/8 cloud cover 

c 29°C; 4/8 cloud cover; wind southeast, 14–22 km/hour; pressure c. 1016; no rain 
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3 Economic development 

3.1 Development 

1 Development is about improvement in the quality of life. It includes wealth, but also other 

aspects of life such as health, education and good government. 

2 The photographs are examples of the very low level of investment in infrastructure in the 

region. The photograph in the workbook shows a bridge in a chronic state of disrepair, 

illustrating the poor condition of road transport in the region. The photograph in the textbook 

shows how basic sanitation is in this part of the world. This is a very poorly developed part of 

the world. 

3 The gross national product (GNP) is a numerical measure of the level of economic 

development in a country. It is the total value of goods and services produced by a country in a 

year, plus income earned abroad, less income earned within the domestic economy by overseas 

residents. 

4 The difference in income and the quality of life in general between the richest and poorest 

countries in the world. 

5 The two highest classes shown on the map with incomes over $32,200 per capita are mainly in 

North America, Western Europe, Australia and Japan. The two lowest classes with incomes per 

capita below $13,300 are concentrated in Africa, Asia and Latin America. Africa is clearly the 

poorest world region. The remaining parts of the world are intermediate between the two 

highest and two lowest classes. 

6 a So many other aspects of development depend on literacy. People who are literate are able 

to take on so many more types of employment than those who are illiterate. Countries with 

high levels of literacy are much more productive than those with low literacy. 

b Life expectancy is to a large extent the end result of all the factors contributing to the 

quality of life in a country. For example, it reflects important indicators such as healthcare, 

sanitation, education and wealth. 

c Infant mortality is regarded as one of the most sensitive indicators of socioeconomic 

progress. It is an important measure of health inequality and the development process. 

7 For example: doctors per 100,000 people; energy consumption per capita. 

8 It is a composite measure of development that combines life expectancy, mean years of 

schooling for adults aged 25 years, expected years of schooling for children of school-entering 

age and GNI per capita. 

9 Norway, Australia, Switzerland, Germany, Singapore, Denmark 

10 ‘Least developed countries’ is the label for the box in the lower left-hand corner of the graph. 

‘Newly industrialised countries’ is the label for the remaining blank box. 

11 Of the 48 countries identified by the United Nations as LDCs, 34 are in Africa, 13 in Asia and 

the Pacific, and one in Latin America (Haiti). 

12 They have major economic, institutional and human resource problems. These are often made 

worse by geographical handicaps such as low rainfall, and natural and human-made disasters. 
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13 A country that has undergone rapid and successful industrialisation since the 1960s. 

14 South Korea, Singapore, Taiwan and Hong Kong 

15 For example: Brazil, China, India 

16 For example: landlocked countries have generally developed more slowly than countries with a 

coastline; tropical countries have grown more slowly than those in temperate latitudes. 

17 Institutional quality includes good and stable government, effective law and order, and lack of 

corruption. 

18 The Gini coefficient 

19 a For example: Norway, Sweden, Denmark, Germany 

b For example: Chile, Peru, South Africa, Papua New Guinea 

20 Label the top line ‘Economic core’ and the lower line ‘Periphery’. The economic core region is 

the most highly developed region in a country, with advanced systems of infrastructure and 

high levels of investment generally resulting in high average incomes. The periphery lies 

outside the economic core, with lower average incomes and a poorer quality of life in general. 

21 Regional economic divergence is a widening of the economic gap between the core and the 

periphery in a country. Regional economic convergence is a narrowing of this gap. 

22 Residence, ethnicity and employment, education, land ownership 

23 The formal sector of an economy will be known to the government department responsible for 

taxation and to other government offices. The informal sector operates outside official 

recognition. The formal sector generally provides better pay and much greater security than 

jobs in the informal sector. 

24 Teaching is classed as a service and thus it is part of the tertiary sector. 

25 For example: primary – farming, fishing; secondary – the production of processed food, the 

manufacture of motor vehicles; tertiary – retail worker, doctor; quaternary – computer scientist, 

aerospace engineer. 

26 a In the post-industrial sector of the diagram, the top line should be labelled ‘tertiary’, the 

middle line ‘secondary’ and the bottom line ‘primary’. 

b As farming and other primary activities gradually become mechanized, the demand for 

labour in these activities declines. As technology develops, manufacturing industry 

expands and as more wealth is created, the demand for services increases. As 

manufacturing becomes more and more automated, production can increase as employment 

in this sector falls. As a country continues to become more affluent, employment in the 

service sector increases further. 

27 Triangular graph 

28 Globalisation is the increasing interconnectedness and interdependence of the world 

economically, culturally and politically. 

29 A firm that owns or controls productive operations in more than one country through foreign 

direct investment. 

30 Major advances in transport and telecommunications systems have significantly reduced the 

geographical barriers separating countries. As time has progressed, the diffusion of new ideas 

has speeded up so that a technical breakthrough in one part of the world has had an impact on 

other parts of the world much more quickly than ever before. The internet has been essential to 

the development and speed of globalisation. 

31 For example: 

1 The rapid growth of newly industrialised countries has brought about major changes in the 

economic strength of countries. In 1990 the developed world controlled about 64% of the 
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global economy as measured by gross domestic product. This fell to 52% by 2009 – one of 

the most rapid economic changes in history. 

2 The emergence of a network of global cities has been an important part of the process of 

globalisation. A global city is one that is judged to be a significant nodal point in the global 

economic system. These are major financial and decision-making centres. New York, 

London and Tokyo are the world’s major global cities. 

3 In recent decades the international movement of workers has spanned a much wider range 

of countries than ever before. This refers to both countries of origin and destination. There 

are now over 100 million migrant workers around the world. Migration of labour is a key 

feature of globalisation. 

32 For example: 

1 People in many countries are concerned about the apparent loss of sovereignty. 

2 High levels of international migration have increased cultural diversity in many countries. 

33 Small local businesses have found it hard to compete with major global companies. Many local 

areas have mounted ‘support local shops’ campaigns. The unique character of shopping areas 

can be damaged if too many local shops close, and valuable jobs can be lost. 
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3 Economic development 

3.2 Food production 

1 The missing words in sequence are: system, processes, outputs, arable, pastoral, (e.g.) dairy 

cattle, Mixed. 

2 Subsistence farming is the most basic form of agriculture, where the produce is consumed 

entirely or mainly by the family who work the land or tend the livestock. In contrast, the 

objective of commercial farming is to sell everything that the farm produces.  

3  

Type of farming  Farming characteristics 

Extensive farming Where a relatively small amount of agricultural produce is obtained 

per hectare of land, so such farms tend to cover large areas of land. 

Inputs per unit of land are low. 

Intensive farming Farming methods whereby high inputs per unit of land are used to 

achieve high yields per hectare. 

Organic farming Organic farming does not use manufactured chemicals and thus 

occurs without chemical fertilisers, pesticides, insecticides and 

herbicides. Instead, animal and green manures are used along with 

mineral fertilisers such as fish and bone meal.  

 

4 For example, wheat cultivation on the Canadian Prairies. 

5 1 Soil type and fertility have a huge impact on agricultural productivity. Often, areas that 

have never been cleared for farming were ignored because soil fertility was poor or 

perceived to be poor. 

2 Temperature is a critical factor in crop growth, as each type of crop requires a minimum 

growing temperature and a minimum growing season. 

3 Precipitation is very important. This is not just the annual total, but also the way it is 

distributed throughout the year. Long, steady periods of rainwater to infiltrate into the soil 

are best, making water available for crop growth.  

6 The missing words in sequence are: transport, capital, economies, scale, technology, tenure, 

political, Common, Agricultural, Policy. 

7 Supplying dry land with water by systems of ditches and also by more advanced means. 

8 Sub-surface 

9 The application of techniques to control the growth and harvesting of arable and livestock 

products. 

10 Land tenure 

11 For example: soil exhaustion, drought, floods, pests. 

12 For example: low capital investment, rapidly rising population, conflict situations. 



Cambridge IGCSE and O Level Geography workbook answers 

Cambridge IGCSE and O Level Geography  

Hodder & Stoughton © Paul Guinness and Garrett Nagle 2018 

2 

13 The effects of food shortages are both short and longer term. Malnutrition can affect a 

considerable number of people, particularly children, within a relatively short period when food 

supplies are significantly reduced. With malnutrition, people are less resistant to disease and 

more likely to fall ill. Malnutrition reduces people’s capacity to work, so that land may not be 

properly tended and other forms of income successfully pursued.  

14 Relief food aid is delivered directly to people in times of crisis. Programme food aid is 

provided directly to the government of a country for sale in local markets. This usually comes 

with conditions from the donor country. Project food aid is targeted at specific groups of people 

as part of longer-term development work. 

15 The UN World Food Programme (WFP), the UN Food and Agriculture Organization (FAO) 

and the Food Aid Convention. 

16 The selling of heavily subsidised US-produced food in African countries can undermine the 

ability of African farmers to produce for local markets, making countries even more dependent 

on aid to avoid famine. 

17  a For example:  

1 Yields are twice to four times greater than traditional varieties. 

2 The shorter growing season has allowed the introduction of an extra crop in 

some areas. 

3 Farming incomes have increased, allowing the purchase of machinery, better 

seeds, fertilisers and pesticides. 

b For example:  

1 High inputs of fertiliser and pesticide are required to optimise production. This 

is costly in both economic and environmental terms. In some areas rural 

indebtedness has risen sharply; high-yielding varieties require more weed 

control and are often more susceptible to pests and disease. 

2 Middle- and higher-income farmers have often benefited much more than the 

majority on low incomes, thus widening the income gap in rural communities. 

Increased rural-to-urban migration has often been the result. 

18 Food energy efficiency 
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3 Economic development 

3.3 Industry 

1 Inputs → Processes → Outputs (see Figure 3.51 on p. 205 of the textbook) 

2 Processing industries are based on the direct processing of raw materials. In contrast, assembly 

industries put together parts and components that have been made elsewhere. 

3 Industries that are not tied to certain areas because of energy requirements or other factors. 

4 Heavy industry 

5 High-technology industry makes or uses silicon chips, computers, software, robots, aerospace 

components and other very technically advanced products. These companies put a great deal of 

money into scientific research. Their aim is to develop newer, even more advanced products. 

6 For example, Apple and Samsung. 

7 In Silicon Valley (the Santa Clara valley) to the south of San Francisco, California. 

8 The clustering of high-technology industries means that companies can collaborate easily on 

joint projects and highly skilled workers can move easily from one company to another. High-

tech industries frequently cluster near to major science and technology universities, in highly 

accessible locations, and high-quality-of-life regions. 

9 For example, the Cambridge Science Park in the UK. 

10 1 The physical site – the availability and cost of land are important. Large factories in 

particular will need flat, well-drained land on solid bedrock. An adjacent water supply may 

be essential for some industries.  

2 Industries requiring heavy and bulky raw materials that are expensive to transport will 

generally locate as close to these raw materials as possible. 

11 1 Labour is an important factor. Increasingly it is the quality and cost of labour rather than 

the quantity that are the key factors here. The reputation, turnover and mobility of labour 

can also be important. 

2 Transport and communications are important location factors. Transport costs are lower in 

real terms than ever before but remain important for heavy, bulky items. Accessibility to 

airports, ports, motorways and key railway terminals may be crucial factors for some 

industries. 

12 Industrial agglomeration is the clustering together of economic activities in close proximity to 

one another. Agglomeration can result in companies enjoying the benefits of external 

economies of scale. This means the lowering of a firm’s costs due to external factors. External 

economies of scale can be subdivided into the following:  

• Urbanisation economies, which are the cost savings resulting from urban location due to 

factors such as the range of services available and the investment in infrastructure already 

in place. 
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• Localisation economies, which occur when a firm locates close to suppliers or firms that it 

supplies. This reduces transport costs, allows for faster delivery, and facilitates a high level 

of personal communication between firms. 

13 An industrial estate is an area zoned and planned for the purpose of industrial development. 

14 The reasons include: concentrating dedicated infrastructure in a small area to reduce the per-

business expense of that infrastructure; attracting new business by providing an integrated 

infrastructure in one location; separating industry from residential areas to try to reduce the 

environmental and social impact; eligibility of industrial estates for grants and loans under 

regional economic development policies. 

15 a The global shift in manufacturing industry from the developed world to NICs and 

developing countries has been a major part of the process of globalisation. Many industries 

that were once important in developed countries are now located mainly in NICs. 

b The most significant locational change has been from traditional manufacturing regions, 

more often than not on coalfields, to higher-quality-of-life regions offering the hard and 

soft infrastructural requirements of modern industry. There has been a significant shift of 

industry from urban areas towards ‘greenfield’ rural locations. 

c At the urban scale, the relative shift from inner city to suburbs increased as the twentieth 

century progressed. Suburban areas generally offer more space for modern industrial 

development and lower land costs than inner-city areas. 
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3 Economic development 

3.4 Tourism 

1 Tourism is defined as travel away from the home environment for: leisure, recreation and 

holidays; to visit friends and relations (VTR); and for business and professional reasons.  

2 a In 1950 there were only 25 million international tourists. By 2010 the figure was 

approaching 1 billion. 

b From almost 1 billion to close to 1.6 billion, an increase of about 60%. 

3 Initially, the medical profession was largely responsible for the growth of taking holidays away 

from home. The benefits of mineral waters were especially promoted. This was followed by the 

development of seaside resorts. The annual holiday away from work for the masses was a 

product of the Industrial Revolution, which brought big social and economic changes. Of equal 

importance was the emergence of a significant middle class with time and money to spare for 

extended recreation. Package holidays developed to satisfy this growing demand. 

4 a 307 million 

b 3.8 billion 

5 Government backing for major international events such as the Olympic Games and the 

football World Cup. 

6 A country from which many people take holidays abroad. 

7  

Economic factors Steadily rising real incomes. 

The decreasing real costs of holidays. 

The widening range of destinations within the middle-income range. 

Social factors An increase in the average number of days of paid leave. 

An increasing desire to experience different cultures and landscapes. 

Raised expectations of international travel with increasing media coverage of 

holidays, travel and nature. 

 

8 Air (54%) 

9 7% 

10 Europe 

11 Seasonality is the major problem with tourism as a source of employment, having a major 

impact on incomes and the quality of life at the less popular times of the year. 

12 The direct economic impact of tourism is the obvious part of the industry such as hotels, the 

transport of tourists, recreational and entertainment facilities for tourists, and restaurants. 

Examples of the indirect impact are the manufacture of aircraft that carry tourists, the 

production of food and beverages for the tourist industry, and the manufacture of the fixtures 
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and fittings in hotels and other aspects of tourist infrastructure. This is the less obvious impact 

of the industry. 

13 Beach artist 

14 Economic leakages are the part of the money a tourist pays for a foreign holiday that does not 

benefit the destination country because it goes elsewhere. With cheap package holidays, by far 

the greater part of the money paid stays in the country where the holiday was purchased. 

15 1 It is an important factor in the balance of payments of many nations. Tourism brings in 

valuable foreign currency. This foreign currency is necessary for countries to pay for the 

goods and services they import from abroad. Many small developing countries have few 

other resources that they can use to obtain foreign currency. 

2 Tourism benefits other sectors of the economy, providing jobs and income through the 

supply chain. It can set off the process of cumulative causation whereby one phase of 

investment can trigger other subsequent phases of investment. 

3 It provides governments with considerable tax revenues, which help to pay for education, 

health and other things for which a government has to find money. 

16  

Positive social and cultural impacts Negative social and cultural impacts 

Tourism development can increase the range of 

social facilities for local people. 

It can lead to greater understanding between 

people of different cultures. 

Visiting ancient sites can develop a greater 

appreciation of the historical legacy of host 

countries. 

The loss of locally owned land as tourism 

companies buy up large tracts of land in the 

most scenic and accessible locations. 

The abandonment of traditional values and 

practices. 

The loss of housing for local people as more 

visitors buy second homes in popular tourist 

areas. 

 

17 Sustainable tourism is tourism organised in such a way that its level can be sustained in the 

future without creating irreparable environmental, social and economic damage to the receiving 

area.  

18 Fly less and stay longer; carbon-offset air travel. 

19 Ecotourism is a specialised form of tourism where people experience relatively untouched 

natural environments such as coral reefs, tropical forests and remote mountain areas, and 

ensure that their presence does no further damage to these environments. 

20 Preservation is maintaining a location exactly as it is and not allowing development. 

Conservation is allowing for developments that do not damage the character of a location. 
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3 Economic development 

3.5 Energy 

1 Non-renewable sources of energy are the fossil fuels (coal, oil, natural gas) and nuclear fuel. 

2 Renewable energy can be used over and over again. These resources are mainly forces of 

nature that are sustainable and which usually cause little or no environmental pollution. 

3 The relative contribution of different energy sources to a country’s energy 

production/consumption. 

4 Oil 

5 In developing countries, about 2.5 billion people rely on fuelwood, charcoal and animal dung 

for cooking. Fuelwood and charcoal are collectively called fuelwood, which accounts for just 

over half of global wood production. Fuelwood provides much of the energy needs for sub-

Saharan Africa. It is also the most important use of wood in Asia. 

6 The transition from low-level energy sources such as fuelwood and animal dung to higher-level 

sources, particularly electricity, as part of the process of economic development. 

7  

Advantages of nuclear power Disadvantages of nuclear power 

Zero emissions of greenhouse gases. Along with 

hydropower, nuclear electricity is the major 

source of ‘carbon-free’ energy used today. 

Reduced reliance on imported fossil fuels. 

Nuclear power is seen by a number of 

governments as a tried and tested way of 

reducing reliance on energy imports.  

Not as vulnerable to fuel price fluctuations as oil 

and gas. Uranium – the fuel for nuclear plants – 

is relatively plentiful, with most major mines in 

politically stable countries. 

In recent years nuclear plants have demonstrated 

a very high level of reliability and efficiency as 

technology has advanced and experience has 

been built up. 

Power plant accidents, which could release 

radiation into air, land and sea.  

Radioactive waste storage/disposal. Most 

concern is over the small proportion of ‘high-

level waste’. This is so radioactive it generates 

heat and corrodes all containers.  

Rogue state or terrorist use of nuclear fuel for 

weapons. As the number of countries with 

access to nuclear technology rises, such 

concerns are likely to increase. 

High construction and decommissioning costs.  

 

8 Countries are eager to harness renewable energy resources to: reduce their reliance on often 

dwindling domestic fossil fuel resources; lower their reliance on costly fossil fuel imports; 

improve their energy security with higher domestic energy production; cut greenhouse gas 

emissions for a cleaner environment; and satisfy international obligations. 

9 a Because it is a source of energy that has been in use for a long time. 

b China, Canada, Brazil and the USA 
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c Most of the best HEP locations are already in use, so the scope for more large-scale 

development is limited. Other possible locations are in protected areas, such as national 

parks. 

d Large dams and power plants can have a huge negative visual impact on the environment; 

large areas of land may need to be flooded to form the reservoir behind the dam; the 

obstruction of the river for aquatic life. 

10 The graph shows the increase in the consumption of renewable energy (other than HEP) from 

1995 to 2015. The rate of increase has been particularly sharp over the past decade, with global 

renewable energy consumption reaching over 250 million tonnes of oil equivalent in 2015.  

11 a The worldwide capacity of wind energy reached 432 GW by the end of 2015, up from 10 

GW in 1998. 

b The leaders in global wind energy are China, USA, Germany and Spain. Together these 

countries account for over 67% of the world total. 

c Compared with most other forms of renewable energy, it can generate significant amounts 

of electricity and it can be harnessed to a reasonable degree in most parts of the world. 

d People are concerned that huge turbines located nearby could blight their homes and have a 

significant impact on property values; concerns about the hum of turbines disturbing both 

people and wildlife; skylines in scenically beautiful areas might be spoiled forever. 

12 a Biofuels are fossil fuel substitutes that can be made from a range of crops including 

oilseeds, wheat and sugar. They can be blended with petrol and diesel. 

b USA and Brazil 

c Biofuel production reduces the amount of oil required in a country’s energy mix. 

Advocates of biofuels also argue that biofuels: come from a renewable resource (crops); 

can be produced wherever there is sufficient crop growth, helping energy security; often 

produce cleaner emissions than petroleum-based fuels. 

d Increasing amounts of cropland have been used to produce biofuels, adding to the ‘global 

food crisis’. Large amounts of land, water and fertilisers are needed for large-scale crop 

production. The manufacture of biofuels also uses significant amounts of energy, creating 

greenhouse gas emissions. 

13 a Geothermal energy is the natural heat found in the Earth’s crust in the form of steam, hot 

water and hot rock. 

b The USA is the world leader in geothermal electricity.  

c Extremely low environmental impact; geothermal plants occupy relatively small land 

areas; not dependent on weather conditions (unlike wind and solar power). 

d There are few locations worldwide where significant amounts of energy can be generated; 

some of these locations are far from where the energy could be used; installation costs of 

plant and piping are relatively high. 

14 a 305 GW by the end of 2016 

b China, Japan, Germany, USA and Italy 

c Photovoltaic systems – these are solar panels that convert sunlight directly into electricity. 

The other method – concentrating solar power (CSP) systems – uses mirrors or lenses and 

tracking systems to focus a large area of sunlight into a small beam. This concentrated light 

is then used as a heat source for a conventional thermal power plant.  
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d Advantages: a completely renewable resource; no noise or direct pollution during 

electricity generation; very limited maintenance required to keep solar plants running; solar 

power technology is improving constantly over time and reducing costs; can be used in 

remote areas where it is too expensive to extend the electricity grid; a generally positive 

public perception. 

 Disadvantages: initial high cost of solar plants; solar power cannot be harnessed during 

storms, on cloudy days or at night; of limited use in countries with low annual hours of 

sunshine; large areas of land are required to capture the Sun’s energy in order to generate 

significant amounts of power. 

15 a Tidal power plants act like underwater windmills, transforming sea currents into electrical 

current. Wave energy is where generators are placed on the ocean’s surface and energy 

levels are determined by the strength of the waves. 

b Because predicted building and maintenance costs are high, the return on investment takes 

a long time. Also, while generally predictable, tidal and wave energy are not as dependable 

as fossil fuel-fired or nuclear generation. 
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3.6 Water 

1 For about 80 countries, with 40% of the world’s population, lack of water is a constant threat. 

And the situation is getting worse, with demand for water doubling every 20 years. In those 

parts of the world where there is enough water, it is being wasted, mismanaged and polluted on 

a grand scale. In the poorest nations it is not just a question of lack of water; the paltry supplies 

available are often polluted.  

2 Water supply is the provision of water by public utilities, commercial organisations or by 

community endeavours. The objective in all cases is to supply water from its source to the point 

of usage. 

3 In the twentieth century, global water consumption grew six-fold – twice the rate of population 

growth. Much of this increased consumption was made possible by significant investment in 

water infrastructure, particularly dams and reservoirs affecting nearly 60% of the world’s major 

river basins. 

4 Check Figure 3.89, page 233 of the textbook for correct labels. 

5 Approximately half 

6 a Desalination plants extract the salt from seawater to leave it drinkable or of use for 

irrigation. Most of these plants distil water by boiling, generally using waste gases 

produced by oil wells. However, another method of desalination, known as reverse 

osmosis, also exists. 

b Advantages: there is an endless supply of seawater; desalination does not affect water level 

in rivers; this process could mean that controversial plans for new reservoirs could be 

shelved. 

 Disadvantages: it is likely that even when the technology has been highly refined, 

desalinated water will always be more expensive than obtaining water from conventional 

sources; desalination does not offer a viable solution to the poorest countries unless costs 

can be drastically reduced. 

7 Cloud seeding 

8 Forest water management can be very important in many areas. Land management activities 

can affect water flow and degrade the quality of water. Many countries rely on ‘protection 

forests’ to preserve the quality of drinking water supplies, alleviate flooding and guard against 

erosion, landslides and the loss of soil. Water can be stored underground as well as on the 

surface, thus reducing losses from evaporation. Underground storage usually uses existing 

chambers, such as abandoned mines. 

9 Water that can be consumed by humans without ill effects. 

10 The graph contrasts water use in developed and developing countries. In the latter, agriculture 

accounts for over 80% of total water use, with industry using more of the remainder than 

domestic allocation. In the developed world, agriculture accounts for slightly more than 40% of 

total water use. This is lower than the amount allocated to industry. As in the developing world, 

domestic use is in third place. 
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11 a Physical water scarcity is when physical access to water is limited. This is when demand 

outstrips a region’s ability to provide the water needed by the population. 

b Economic water scarcity exists when a population does not have the necessary monetary 

means to utilise an adequate source of water. 

12 A country is judged to experience water stress when water supply is below 1700 cubic metres 

per person per year. When water supply falls below 1000 cubic metres per person a year, a 

country faces water scarcity for all or part of the year.  

13 Scientists expect water scarcity to become more severe, largely because: the world’s population 

continues to increase significantly; increasing affluence is inflating per capita demand for 

water; biofuel production has increased demand; biofuel crops are heavy users of water; 

climate change is increasing aridity and reducing supply in many regions; many water sources 

are threatened by various forms of pollution. 

14 Effective methods of water management include: higher prices to encourage the systematic re-

use of used or ‘grey’ water, to spur investment in recycling and reclamation systems, and to 

encourage greater investment in the reduction of water losses. Conserving irrigation water 

would have more impact than any other measure. Most irrigation is extremely inefficient, 

wasting half or more of the water used. More efficient use of water in industrial processes 

could result in substantial water savings. Urban sanitation services are very heavy users of 

water and demand could be reduced considerably by adopting low water use systems. 
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3 Economic development 

3.7 Environmental risks of economic development 

1 Pollution is contamination of the environment. It can take many forms – air, water, soil, noise, 

visual and others. 

2 Breathing in chemical vapours and dust (inhalation); drinking or eating the chemical 

(ingestion); absorbing the chemical through the skin (absorption). 

3 Air pollution 

4 For example: ozone, carbon monoxide, nitrogen dioxide, particulate matter 

5 Externalities are the side effects – positive and negative – of an economic activity that are 

experienced beyond its site. 

6 Check Figure 3.100, page 244 of the textbook for correct labels. 

7 Each year about 450 cubic km of wastewater are discharged into rivers, streams and lakes 

around the world. While rivers in more affluent countries have become steadily cleaner in 

recent decades, the reverse has been true in much of the developing world. It has been 

estimated that 90% of sewage in developing countries is discharged into rivers, lakes and seas 

without any treatment. The UN estimates that almost half the populations in many developing 

world cities do not have access to safe drinking water. 

8 For example, the increase in air traffic. 

9 a Light pollution is excessive or obtrusive artificial light. It is an externality of a developed 

society. 

b Sources of light pollution include the interior and external lighting of all sorts of buildings, 

advertising and street lighting. It is most severe in highly industrialised and densely 

populated areas. It can impact on human health, causing fatigue, loss of sleep, headaches 

and loss of amenity. 

10 Incidental pollution is a one-off pollution occurrence, whereas sustained pollution refers to 

longer-term pollution from a particular source. 

11 For example, the Bhopal gas tragedy. A chemical factory owned by Union Carbide leaked 

deadly methyl isocyanate gas during the night of 2 December 1984. The plant was operated by 

a separate Indian subsidiary, which worked to much lower safety standards than those required 

in the USA. It has been estimated that 8000 people died within 2 weeks and a further 8000 have 

since died from gas-related diseases. The NGO Greenpeace puts the total fatality figure at over 

20,000. Bhopal is recognised as the world’s worst industrial disaster. 

12 Acid deposition refers to the mix of air pollutants that together lead to the acidification of 

freshwater bodies and soils. It can also impact heavily on the built environment. 

13 Sulphur dioxide and nitrogen oxides in the air are oxidised to sulphuric acid and nitric acid, 

which then dissolve in cloud droplets and reach the ground as wet deposition. 

14 Acidification of lakes and the damaging impact on forests 
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15 The atmosphere acts like a garden greenhouse, where the glass allows the heat from the Sun to 

penetrate but not escape so easily. Natural greenhouse gases in the atmosphere trap a certain 

amount of the outgoing heat. The latter is vital to sustaining life on Earth. 

16 Large-scale pollution of the atmosphere by economic activities has created an enhanced 

greenhouse effect. This is causing temperatures to increase beyond the limits of the natural 

greenhouse effect. Many parts of the world are experiencing changes in their weather that are 

unexpected. Some of these changes could have disastrous consequences for the populations of 

the areas affected if they continue to get more severe. As the economies of China, India and 

other NICs expand even further, greenhouse gas emissions will continue to increase.  

17 Three from: carbon dioxide, methane, nitrous oxides, chlorofluorocarbons, ozone. 

18 1 Global temperature variations and heatwaves: in general, higher latitudes and continental 

regions will experience temperature increases significantly greater than the global average. 

There will be a rising probability of heatwaves, with more extreme heat days and fewer 

very cold days.  

2 Rising sea levels: sea levels will respond more slowly than temperatures to changing 

greenhouse gas concentrations. Sea levels are currently rising at around 3 mm per year and 

the rise has been accelerating. Rising sea levels are due to a combination of thermal 

expansion and the melting of ice sheets and glaciers. Thermal expansion is the increase in 

water volume due to temperature increase alone. A global average sea level rise of 0.4 m 

from this cause has been predicted by the end of this century. 

3 Increasing acidity in oceans: as carbon dioxide levels rise in the atmosphere, more of the 

gas is dissolved in surface waters, creating carbonic acid. Since the start of the Industrial 

Revolution the acidity of the oceans has increased by 30%. This is having a significant 

impact on coral reefs and shellfish. 

19 Soil erosion involves both the physical loss and the reduction in quality of topsoil associated 

with nutrient decline and contamination. 

20 Globally it is estimated that 2 billion hectares of soil resources have been degraded. This is 

equivalent to about 15% of the Earth’s land area. During the past 40 years, nearly one-third of 

the world’s cropland has been abandoned because of soil erosion and degradation. 

21 1 Deforestation occurs for a number of reasons, including the clearing of land for agricultural 

use, for timber, and for other activities such as mining. Such activities tend to happen 

quickly, whereas the loss of vegetation for fuelwood – a massive problem in many 

developing countries – is generally a more gradual process.  

2 Overgrazing is the grazing of natural pastures at stocking intensities above the livestock-

carrying capacity. Population pressure in many areas and poor agricultural practices have 

resulted in serious overgrazing. This is a major problem in many parts of the world, 

particularly in marginal ecosystems.  

22 Desertification is the gradual transformation of habitable land into desert. It is arguably the 

most serious environmental consequence of soil degradation. 

23 For example: temporary drought periods of high magnitude and long-term climate change 

towards aridity. 

24 Overgrazing and deforestation 

25 The increasing world population and the rapidly changing diets of hundreds of millions of 

people as they become more affluent is placing more and more pressure on land resources. 

Some soil and agricultural experts say that a decline in long-term soil productivity is already 

seriously limiting food production in the developing world. 
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26 a Resource management is the control of the exploitation and use of resources in relation to 

environmental and economic costs.  

b Sustainable development is a carefully calculated system of resource management, which 

ensures that the current level of exploitation does not compromise the ability of future 

generations to meet their own needs. 

27 For example, the European Union’s Common Fisheries Policy. 

28 a Recycling is the concentration of used or waste materials, their reprocessing, and their 

subsequent use in place of new materials. 

b Re-use involves extending the life of a product beyond what was the norm in the past, or 

putting a product to a new use and extending its life in this way. 

29 Landfill is undesirable for a number of reasons: 

• Leachate pollution. Leachate is a solution formed when water percolates through a 

permeable medium. The leachate may be toxic or carry bacteria when derived from solid 

waste. 

• Biodegradable waste rotting in landfill creates methane gas, which is 21 times more potent 

than CO2. 

• The increasingly large areas of land required for such sites. 

30 a Carbon credits: a permit that allows an organisation to emit a specified amount of 

greenhouse gases. 

b Community energy: energy produced close to the point of consumption. 

c Microgeneration: generators producing electricity with an output of less than 50 kW. 

31 For example, walk rather than drive for short local journeys; use low-energy light bulbs; don’t 

leave appliances on standby. 
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4 Geographical skills and investigations 

4.1 Geographical and mathematical skills 

Map skills 

1 A, 2307; B, 2508; C, 2409; D, 2610; E, 2711 

2 1, 250080; 2, 270090; 3, 235090; 4, 270095; 5, 239109; 6, 271111;  

7, 255105; 8, 272080; 9, 277109; 10, 256096 

3 2 to 4 = 500 m; 1 to 8 = 2.1 km; 3 to 2 = 3.5 km; 4 to 9 = 1.5 km; 7 to 2 = 2 km 

4 7 from 10 = north; 2 from 4 = south; 1 from 8 = west; 8 from 1 = east; 9 from 1 = northeast 

Mapwork and cross-sections 

1 a  

 

b Trellis 

c In square 5313 it is steep, rising from 65 m to over 100 m. In contrast, in square 5212 it is 

very flat and there is just one contour line present. 

d Floodplain 

e Confluence of rivers 

f The southern part of square 5313 is very steep, whereas in 5314 it is less steep. 

Valleys and spurs 

1 A, D and E are valleys; B and C are spurs. 

2 A dry valley is a valley without a river. 

3 D and E are dry valleys. 

4 The Evenlode valley is steep-sided, but has a very wide, flat floor. 
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5 One advantage is that is it wide/flat. A disadvantage is that it floods easily. 

6 Flooding is extensive owing to the wide nature of the valley floor, and how flat and low-lying it 

is. 

7 Photo B shows a dry valley. 

Maths for geographers 

1 1 km2 

2 The reservoir near High Lodge, approx. 120 m 

3 2 cm – thus 500 m 

4 a 1:12.5 

b SE–NW 

5 SW: it was taken in the afternoon (the sun rises in the east and sets in the west). The sun can be 

seen in the SW, hence it is afternoon, and the shadows made by the bridge and the trees on the 

island are facing east. 

Mapwork and photos 

Photo A: East/ENE. There is an island covered with trees, and that is shown on the map as being in 

the Queen Pool. 

Photo B : Northeast: a road is shown, which splits in two (or two roads join – there is a vehicle on 

the road that leads east, whereas the road on the right carries on towards the north. There are no 

buildings or lake shown in this photo. The photo also shows a tall column – the map refers to the 

Column of Victory (435171) northeast from the bridge. 

Photo C : South/southwest (accept south): the photo shows a spur of land jutting out and part of the 

lake is clearly visible in the background, away to the left of the image. The camera must have been 

facing SSW or S. 

Photo D: SE: the road leads directly to a building. The map indicates that Blenheim Palace lies to 

the SE of the Grand Bridge. 

Analysing photos 

1 A – west; B – southwest 

2 The photos were taken in the afternoon. The shadows are pointing towards the east and slightly 

north, which suggests that the Sun has reached its peak and is now declining towards the west 

(afternoon). The short shadows suggest that it is afternoon rather than evening. 

3 a In Photo A the population is relatively sparse. The seats towards the right of the photo are 

unoccupied. In Photo B most of the people appear to be clustered in the shaded area, and 

fewer people are found in the open sunshine. 

b The photos suggest that areas that are too hot have relatively few people. If the area had 

more water (e.g. a coastal zone or a river area) there may be more people present, but in the 

absence of water, relatively few people are found in areas that are very hot. People seek the 

shade to keep cool. 

c On a global scale, people avoid areas that are very hot and dry, i.e. deserts. This does not 

mean that there are no people present, just that population densities are lower than in areas 

that are mild/have a supply of water. 


