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England’s new 
garden towns

Figure 1 Map of 
proposed new garden 
towns and villages

The government has put forward a proposal to build 14 new 
‘garden’ villages and three new towns across England to solve 
the problem of housing a rapidly increasing population
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case study

Urban issues 
in Mexico City
M exico City proper has a 

population of about 9 million 
people. The population of the 

whole urban area, Greater Mexico City, 
is nearer 21 million, making it one of the 
world’s largest cities (see Figure 1). This 
population creates a huge demand for 

fresh water and in turn produces a vast 
amount of ‘black water’ (raw sewage). 
This is not surprising, but the fact that 
Mexico City lies in a basin surrounded 
by mountains at over 7,000 ft (2,300 m) 
complicates the situation.

Seven hundred years ago the Aztecs 
built a city of floating gardens on 
what was then a high lake-filled plain. 
Gradually the lakes were drained, a 
process hastened by the sixteenth-
century Spanish conquistadores, and 
even more so by modern engineers. 

Kevin Borman 
Michael Roberts

The old lakebeds have now long gone, 
covered in the sprawling concrete of 
modern Mexico City.

This case study considers the major issues facing a rapidly 
expanding mega-city, with a focus on water supply

Go to www.hoddereducation.co.uk/ 
wideworldextras for lesson 
resources on urban issues 
in Mexico City.

WideworldExtras
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Fresh water in…
Mexico City has much more rain than 
London but nevertheless has major 
water shortages. The rainfall in the high 
basin is drained away so the city does 
not flood but then fresh water has to be 
pumped back to the city either from deep 
underground or from over 100 km away, 
an expensive and inefficient process. 
There are other problems:

 ■ 150 million cubic metres of water 
(40% of the total) is wasted every year 
due to leaks in the system, at a cost of 
about £80 million.

 ■ The economic and environmental 
cost of pumping the water is huge. Nine 
hundred million kilowatts of electricity is 
used for this every year.

 ■ Over-exploitation of groundwater 
supplies from the heavily saturated 
lakebed of the former Lake Texcoco, on 
which Mexico City is built, means that 
parts of the city have sunk by 9 m since 
the start of the twentieth century, leading 
to many infrastructure problems such as 
pipe breakages. The city continues to sink 
at about 7 cm per year.

To solve the water problems the 
government and big businesses are 
pushing ahead with ever-bigger hydro-
engineering projects that are opposed by 
conservationists and indigenous groups. 
The result is uncertainty and conflict.

Sources of Mexico City’s 
water
Apart from underground water 
supplies, the Cutzamala reservoir 
system, including the dams at Valle de 
Bravo and Villa Victoria, is the biggest 
single source of the city’s water. The Los 
Berros pumping plant at Cutzamala 
lifts the water to 2,700 m, from where 
it flows 120 km by gravity to the 
city (see Figure 2). To protect it from 
the protests of the local indigenous 
population, the pumping station has 
high walls, barbed wire and an army 
base alongside.

The cost of pumping is enormous. 
Manuel Reyes, head of supply at Sacmex 
(Mexico City water department) says, 
‘Cutzamala water is probably the most 
expensive on the planet.’ From its high 

point, the water goes in a tunnel through 
the Sierra de las Cruces mountains, then 
into a network of aqueducts and pipes for 
distribution around the city.

Inequality and lack of 
planning
In the wealthy western suburbs such 
as Miguel Hidalgo, where most of the 
city’s golf courses are, the water pressure 
is high and there are few problems. 

By contrast, in Iztapalapa, a poor, 
overcrowded neighbourhood in the east 
of Mexico City, the pressure is low and 
the taps are dry more often than not.

A lot of money has been invested in 
Iztapalapa, but the area’s development 
has been mostly unplanned and the 
challenge is overwhelming. Over the past 
40 years about 1.8 million people have 
moved there and the infrastructure has 
struggled to keep pace. Well water in the 

Figure 2 Mexico City: fresh water in, black water out

Locals collect drinking water from a public tap on the outskirts of Mexico City
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area is of little help as it is badly polluted 
with toxic chemicals.

For the residents, water is a constant 
source of anxiety. ‘It’s what everyone talks 
about,’ says a local shopkeeper, after her 
supply failed for 6 weeks. Her neighbour 
buys mineral water for drinking, costing 
about 9 pesos (40 pence) for each 19-litre 
container. She estimates that a fifth of 
her family’s income is spent on water.

The people of Iztapalapa often rely on 
water brought in by tanker, though many 
of the tanker drivers are afraid to go into 
the poor, hilly suburb. One of them, 
Adrián Vazquez, was hijacked there by an 
angry crowd who put a gun to his head 
and demanded his water.

…Black water out
‘Black water’ is a polite term for raw 
sewage. In most big cities getting rid 
of black water is a lot cheaper than 
providing clean water. Not in Mexico 
City though, because of its position, 
surrounded by mountains with no 
natural exit. Its 11,000 km system 
of sewers is prone to blockages and 
flooding. Unlike in most cities, the 
sewage pipes and canals do not all run 
underground. Because the ground level 
has sunk so much, in some places the 
sewage canals are 5 m above the houses 
and roads, threatening disaster whenever 

there is an earthquake or even prolonged 
heavy rain. In 2010, when one of the 
concrete sewage canals fractured, a flood 
of disgusting sludge ruined hundreds of 
houses in the northwest of the city.

The government’s response has been 
to build a massive new drainage system 
and the world’s largest waste treatment 
plant in the Tula Valley, 100 km north of 
Mexico City. The local people there, the 
Hñähñü, say their village, Endhó, has 
been receiving the city’s black water for 
over 100 years. They already complain 
of the nauseating stench and say there 
is prejudice against them, and that the 
waste would not be forced on more 
prosperous areas.

One of the campaigners says, ‘Endhó 
is the toilet of Mexico City. There is a 
vicious cycle of contamination.’ Many of 
the vegetables consumed in the city are 
grown in this area. Another local, Karen 
Taxilaga Duarte, sums this up. She points 
at a polluted stream, ‘You in Mexico City 
have this for lunch. It all goes on your 
lettuce.’

A different possibility
Increasing numbers of hydro engineers 
and conservationists are now looking at 
working with nature rather than against 
it. There are two dimensions to their 
work:

 ■ One area they are focusing on is the 
Valle de Chalco, to the east of the city, 
the deepest part of the Mexico City 
basin. A huge lake there was drained for 
agriculture over 100 years ago but as the 
land has subsided, the lake has begun to 
reappear. A body called the Watershed 
Commission suggests that by deepening 
the lake many of the water problems 
could be solved relatively cheaply.

 ■ The other aspect involves harvesting 
rainwater from the roofs of shopping 
malls, schools and other buildings. The 
Centre of Investigation for Development 
says that water capture systems for just 
10% of the homes in the city would 
increase available supply by 400 litres per 
day per participating house and would 
recover its initial costs in 9 years. Already 
there are pilot projects at 25 schools in 
Iztapalapa. Water from the roofs and 
playgrounds goes through a filter to an 
underground tank. It is then used for 
flushing toilets and cleaning classrooms. 

At present the authorities are 
concerned about the set-up costs of 
£6,000 per school, but Marco Alfredo, 
president of the Mexican Association of 
Hydro-engineers, points out, ‘Mexico 
City’s situation is chaotic and absurd. 
We could have natural and pure water. 
This is not an engineering problem. It’s a 
problem of governance.’

The resort of Valle de Bravo. This reservoir is one of Mexico City’s main sources of water
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Figure 1 Ordnance Survey extract showing Barden Moor in the Yorkshire Dales
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Interpreting 
isoline maps

Contour lines
Contour lines are used on Ordnance 
Survey maps — such as the one in 
Figure 1 — to show the relief of the 
land. These isolines are drawn by linking 
together points with the same height 
above sea level.

The isolines shown on this map link 
together points at 10-metre intervals and 
the lines are clearly numbered. This means 
you can use the contours on a map to 
recognise the shape of the land or relief 
of an area. If contour lines are shown very 
close together you know that the gradient 
of the land is steep, for example look 
at Air Scar Crags at (GR 0260). Where 
the contour lines are further apart the 
gradient is more gentle, for example at 
Barden Moor (GR 0257). 

Contour lines can also be used 
to identify important features in the 
landscape, for example U-shaped or 
V-shaped valleys, which indicate whether 
the landscape has been eroded by rivers 
or glaciers.

Isobar maps
Isobars show atmospheric pressure and 
the lines join points of equal pressure.

geographical skills

I soline maps are used to map the 
distribution of different types of data 

by drawing lines to link equal points. The 
most commonly recognised isoline graphs 
are those showing atmospheric pressure 
or temperature on a weather map, which 
you may have seen on television, or the 
lines showing the relief on a map — 
these are called contour lines.

As a GCSE geographer, you 
need to know how to draw and 
interpret a variety of maps and 
graphs. One technique listed in 
most exam specifications is the 
use of isoline maps. But what 
are they?
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Barden Fell in the Yorkshire Dales

When drawing isolines you first need 
to decide the scale you will use, i.e. 
how many isolines you will draw and at 
what interval. If you look at Figure 2 you 
will see that each isobar increases by 
4 millibars (mb). For example, if you look 
at Iceland in the northwest of the map 

Figure 2 Isobars over the UK, Europe and the north Atlantic

If you now focus on the UK in the 
centre of the map, you will see an isobar 
of 1,032 mb surrounding it. Everywhere 
within this isobar has an atmospheric 
pressure higher than 1,032 mb. Pressure 
over the UK is shown as 1,036 mb with 
an H indicating this is an area of high 
pressure.

Strengths and weaknesses 
of isoline maps
Strengths

 ■ Useful to interpret trends in 
distribution.

 ■ Clear presentation of data compared 
to using a data table.

Weaknesses

 ■ When drawing lines between 
individual values you may have to 
estimate (interpolate) where they should 
be placed, which can be subjective. To 
improve accuracy, you need to collect 
a lot of data so that you have a large 
number of data points.

you will see the lowest pressure on the 
map labelled 984 with an L indicating 
low pressure. The isobars in this area 
are close together showing pressure 
changes over a short distance and lines 
are labelled 1,000 mb, 1,004 mb and 
so on.

Go to www.hoddereducation.co.uk/ 
wideworldextras for homework on 
isoline maps.

WideworldExtras
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case study

Plastic peril
E ach year over 300 million tonnes 

of plastic is produced globally. 
Over 10% of this will end up 

in the sea. Divers and sub-mariners 
searching the seabed are invariably 
confronted with a junkyard of human 
debris, most of which is plastic of one 
kind or another. There are worries that 
what can be seen on the surface of the 
water may only be a fraction, as over 
70% of ocean debris sinks below the 
surface. Huge rubbish dumps may be 
building up on the ocean floor.

Even remote areas of the world 
like New Zealand are not free of this 
pollution, because of major polluters 
such as Indonesia and Thailand and 

the work of ocean currents. This is an 
environmental disaster in the making.

Plastic in the food chain
Plastic is probably the most durable 
material that man has ever made and 
it is very difficult to dispose of or 
recycle. Only 10% of household waste 
is reprocessed, the rest is either burnt 
or finds its way into landfill sites or the 
seas. Plastic becomes brittle in seawater 
because it is subjected to sunlight, 
salt and waves. It breaks up into small 
particles and mixes with plankton. 
Marine life consumes this mixture and 
may eventually become part of the diet 
of wildlife and humans. 

A recent study estimated that 90% of 
the world’s seabirds have pieces of plastic 
in their gut. This cannot be digested and 

the birds will eventually die of hunger. 
Almost all of us have some plastic in our 
system. In some countries such as Tuvalu 
in the Pacific, where plastic washes up 
on the beaches, there have been reports 
of possible consequences for human 
fertility.

If left unchecked it has been estimated 
that by 2050 the weight of plastic in the 
seas will outweigh all the fish in the sea. 
So what can be done to solve this damage 
to the environment?

Protecting the environment
First of all we all need to recognise that 
plastic is not disposable. Do we really 
need a plastic drinking straw or a plastic 
bottle that is used only once and then 
thrown away? It is ironic that the water 
sold in bottles is seldom as clean as the 
water you get from the tap and the bottle 
is worth more than the water inside it. 

We made a start in thinking about 
wastage when legislation made 
supermarkets charge 5p for every 
shopping bag. This has resulted in 

Waste plastic poses a major threat to the environment. 
What happens when plastic pollutes our seas and what 
can businesses and individuals do to reduce its impact?
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The remains of an albatross. Its gut was full of indigestible plastic items when it died

Plastic is valuable. Waste plastic should be 
considered a resource to be exploited
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an enormous drop in the number of 
bags used. It should be possible to do 
something similar with other plastic 
items — why not charge for plastic 
bottles and refund this when the bottle is 
returned?

Plastic is quite valuable and can be 
reprocessed. In 2010 the University of 
Warwick developed a process that can 
recycle plastic waste and a large plant 
has recently been opened in Swindon, 
Wiltshire, which will eventually process 
the plastic from the whole town. In 
this process the plastic is converted 
to oil, which can be used as fuel or to 
make new plastic. The aim should be to 
establish similar plants throughout the 
world. If schemes of this sort could be 
widely established we might see landfill 

sites and the seas ‘raided’ for their 
waste plastic. Plastic needs to be seen 
as a valuable resource which can be 
exploited and then the oceans will cease 
to be contaminated and, hopefully, be 
cleaned up.

Changing attitudes
Another encouraging sign is that some 
firms are having second thoughts 
about the amount of plastic they use. 
Recently the pharmaceutical company 
Johnson & Johnson said that it would no 

longer produce cotton buds with plastic 
handles. This may sound miniscule but 
cotton buds are the number one item 
of plastic-related debris found on UK 
beaches. The switch to paper handles 
should be seen in shops in the UK this 
year. A spokesperson for the firm said, 
‘We recognise that our products have 
an environmental footprint and that’s 
why we’re working hard to continually 
improve and champion best practice in 
sustainability.’ We can only hope that 
more manufacturers think like this.

Glossary
Plankton  The minute floating 
organisms of plant and animal origin, 
usually invisible to the naked eye, 
which inhabit the waters of seas and 
lakes and form the food of fish and 
other creatures.
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Table 1 Understanding GCSE assessment objectives (AOs)

Requirement Examples

AO1 Knowledge of locations, places, 
processes, environments 

Know key words, know where places are that 
you have learnt about, be able to describe 
geographical processes (e.g. erosion)

AO2 Understanding: 
• concepts and how they are used in 

relation to places, environments and 
processes

• relationships between places, 
environments and processes

Understand:
• the effects of different physical processes 

(e.g. longshore drift) or human processes 
(e.g. rural–urban migration)

• how different processes affect places (e.g. 
rural or urban places)

AO3 Apply knowledge and understanding 
to interpret, analyse and evaluate 
geographical information and issues 
and to make judgements

Understand which are the most important 
processes that take place and why, or be able 
to see that some impacts may be greater than 
others. Be able to make a judgement about 
whether something is good or bad

AO4 Select, adapt and use a variety of 
skills and techniques to investigate 
questions and issues and communicate 
findings

Use skills in interpreting statistics, or maps, 
graphs or photos. Be able to recognise which 
questions might be worth investigating

How to ‘assess’
This article looks at how 
examiners expect you to 
respond to the command 
word ‘assess’

GCSEs have increased in difficulty. 
There are now more questions that 

require extended writing — that is, they 
demand continuous writing for up to 8 
or perhaps even 12 marks. The difficulty 
of some command words has also been 
stepped up — ‘explain’ is no longer 
one of the most difficult commands. 
However, if you prepare carefully, you 
can still do very well.

To understand what is expected, 
study the Assessment Objectives (AOs) 
in Table 1. They will help you to see 
what examiners are looking for in 
different answers.

What does ‘assess’ 
mean?
The command word ‘assess’ is used 
when examiners want candidates to 
make a judgement about something. 
In your answer, you should give a 
range of factors and then say which 
are more important, instead of just 
explaining. Examples might include:

(a) Using examples, assess the  

impacts of one water management 

project. (8 marks)

(b) Assess the importance of rural–

urban migration in the growth of  

one mega-city that you have  

studied in either a developing  

or an emerging country.  (8 marks)

improve your grade

Getting the best from command words

Transnational companies have invested in India because of cheap labour and tax incentives

WW 29_1_print.indd   8 20/07/2017   14:18
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Both these questions require 
understanding — of impacts of water 
management in the first question 
and of rural–urban migration in the 
second question. This means that 
they are testing AO2. But only half 
the marks will be for showing your 
understanding. The remaining marks 
will be for AO3 — that is, your ability 
to make judgements.

Box 1 Candidate answer 

Investment by transnational companies (TNCs) in India has created several 
social and economic impacts. Many large companies such as Infosys and 
Deutsche Bank have invested there because of cheap labour and the tax 
incentives offered to companies who locate there.
 Locating their offices in India provides jobs and higher incomes, which has 
created higher spending on goods and services. This benefits Indian businesses 
and helps to create a positive multiplier effect. This has been very important 
in creating other growth that follows investment by companies. India has 
also gained in having skilled workers because of the training provided by these 
companies.
 Socially, the impacts are less beneficial. Mumbai has such terrible traffic 
congestion that many people want to live near to work. Demand for homes has 
been massive from all the new office and factory workers, so that house prices 
are astronomic and Mumbai is one of the world’s most expensive cities to live in. 
The poor cannot afford to live there and are forced into slums such as Dharavi. Examiner comments 

This candidate has:
• shown what she knows — the country 
and TNCs are named, and there are 
details about the benefits and problems 
caused by the growth brought by TNCs. 
• shown that she can make judgements 
— she shows how important the 
multiplier effect has been, uses phrases 
such as ‘this has been very important’. 
Judgements about housing are also very 
sound.

She would therefore earn top marks 
for Assessment Objective 2 (4 marks) 
and also for Assessment Objective 3 (4 
marks).

Mumbai has become one of the least affordable cities in which to live

 ■ Question (a) wants you to make a 
judgement about which are the most 
important impacts. Are they economic, 
social or environmental?

 ■ Question (b) wants you to say how 
important rural–urban migration is 
in explaining the growth of a mega-
city that you have studied. You have 
probably studied other reasons why 
cities grow, such as natural increase 

in population. You must say whether 
rural–urban migration is more or less 
important than that.

In each case, 4 marks would be 
awarded for understanding, and 4 for 
making a judgement.

Now think about this question: 

Assess the impacts of investment  

by TNCs in a named developing or 

emerging country that you have  

studied. (8 marks)

Read through the answer given in 
Box 1 and decide how many marks this 
answer should be awarded.
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Snowdon 
Horseshoe

Glaslyn
Glaslyn is an example of a corrie lake. 
A corrie is a deep, armchair-shaped 
hollow high in the mountains. Corries 
begin to form when snow accumulates 
in a hollow on the mountainside. The 
snow is compacted and turns into ice. As 
more and more ice accumulates it starts 
to move due to the pull of gravity (see 
Figure 2). 

It erodes and deepens the hollow 
through ‘plucking’, which forms the 
steep and craggy back wall. Freeze–thaw 
weathering occurs at the top of the steep 
back wall. Rocks from this weathering 
become embedded in the ice and help 
the process of abrasion as they scrape the 
surrounding rock and wear it away. 

After the ice melts at the end of the 

landscapes pictured

The 

Snowdon is 1,085 metres above 
sea level — the highest mountain 

in the UK south of the Scottish 
Highlands. Glaslyn and Llyn Llydaw 
lie to the east of the summit and are 

enclosed by two steep and craggy 
rock faces —Crib Goch to the north 
and Bwlchysaethau to the south. 
These features are shown more 
graphically in Figure 1.
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Landscapes showing all the features 
of highland glaciation (peaks, corries, 
tarns, ribbon lakes and arêtes) are also 
to be found in the Lake District and in 
Scotland.

Freeze–thaw

Plucking 
of back 
wall

Rocks embedded in 
ice cause abrasion

Rock lip

Crevasses

Rotational slip  Direction of ice movement 

Figure 2 The formation of a corrie

Figure 1 A map of the Snowdon Horseshoe showing 
the arêtes and corries (cwms) radiating from Snowdon

ice age it leaves a deep hollow. Glaslyn 
formed because moraine (glacial debris) 
was deposited around the rock lip 
trapping water, which formed a small lake 
or tarn. Similar processes occurred at the 
head and edges of Cwm Llydaw.

Crib Goch
Crib Goch is an example of an arête. This 
is a particularly steep and sharp ridge that 
was formed because corries developed 
on each side of the ridge. An arête forms 
when plucking and freeze–thaw steepens 
the rock wall and the piece of land 
between them becomes sharp. It is often 
described as a ‘knife-edge ridge’. You can 
see in Figure 1 how Glaslyn lies on the 
south side of part of Crib Goch, while 
Cwm Glas Mawr is on the north side.

If you look at the photograph and 
Figure 1 you should be able to identify 
Snowdon, the situation of Glaslyn, Crib 
Goch, the upper part of Cwm Llydaw and 
the upper reaches of Cwm y Llan.
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case study

Development projects in 

V oluntary Service Overseas 
(VSO) was established in 1958 
and is one of the UK’s leading 

non-governmental organisations. It 
places skilled volunteers in low-income 
countries to help fight poverty and 
reduce inequality. VSO works in over 
120 countries, and its volunteers have 
had an impact on the lives of over 2 
million people.

Recently VSO has become involved 
with the International Citizen Service 
(ICS) initiative. This programme is 
funded by the UK government and is 
designed to encourage young people 
to become active global citizens. It 
offers 18–25 year olds the opportunity 
to volunteer in a 3-month overseas 
development project, in countries such 
as El Salvador, Ghana, Tanzania, Nepal, 
Bangladesh and Kenya. In Kenya there 
are several teams of volunteers on the 
ICS programme, half are from the UK, 
and half are Kenyan nationals. The 
volunteers are helping with small-scale 
community-based projects, which are 
examples of bottom-up strategies.

VSO in Kenya and 
Loitokitok
The ICS programme operates in 
four locations: Nanyuki, Machakos, 
Loitokitok and Taita Taveta, each with 
about 20 volunteers (half UK and half 
Kenyan) and three paid leaders. One 
team is based in Loitokitok, about 255 
km southeast of Nairobi (Figure 1). 
The people in Loitokitok face many 

challenges, including limited access 
to education, food insecurity, water 
insecurity, environmental degradation, 
youth unemployment and gender 
inequalities.

The Maasai community
This area is in the Amboseli plains and 
is part of the Amboseli National Park. It 
lies adjacent to Mt Kilimanjaro, Africa’s 
highest mountain at 4,900 metres above 
sea level. With a population of 1 million, 
Loitokitok is a community of pastoralists 
and farmers and most of the inhabitants 
are from the Maasai community, one 
of 42 ethnic tribes in Kenya. With little 
access to education and few employment 

opportunities, the main economic 
activities are raising livestock and 
tourism.

Farming responsibilities, particularly 
grazing cattle, are predominately carried 
out by the Maasai men and young boys. 
They face many challenges including 
unreliable rainfall, high energy prices, 
low crop yields and lack of access to 
modern farming technology.

The Maasai women look after the 
houses and care for the children. To 
earn money many make handcrafted 
souvenirs, particularly beadwork, 
which are sold locally and countrywide. 
Other income-generating activities 
include inviting tourists to visit 

rural Kenya
For GCSE success, you need to 
understand the advantages and 
disadvantages of international 
aid, and particularly bottom-up 
development projects such as the 
one discussed in this case study

The Noomayianat Value Addition Centre
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their Manyattas (the 
traditional homestead 
of the Maasai) to learn 
about their culture. 
Despite a recent fall in 
the numbers of tourists 
due to the 2013 terrorist 
attacks in Nairobi and 
Mombasa, the Maasai 
community remains 
one of Kenya’s top tourist 
attractions and this has helped 
them to preserve their culture 
and ancestral history. 

Water insecurity
The Loitokitok region is very dry with 
no continually flowing rivers and is 
officially classified as semi-arid. Annual 
rainfall varies between 500 mm and 
1,250 mm a year. There are two wet 
seasons — the short rains between 
October and December and the long 
rains between March and May. 

In recent years there have been long 
periods of drought when there has 
been little or no rain. The main source 
of water is from rivers flowing from 
Mt Kilimanjaro. However with poor 
infrastructure and lack of government 
intervention, water distribution is uneven 
and the water is usually untreated.

Insufficient water causes huge 
problems for local people. In addition 
to their own needs they rely heavily on 
farming but water insecurity means low 
yields and therefore food shortages and 
little to sell.

Figure 1  
Location of Kenya 
within Africa, with 
Loitokitok indicated

Development projects in 
Selam Ibrahim and Justus Otieno Arieda

rural Kenya

The Maasai community is one of Kenya’s main tourist attractions
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Contaminated water can lead 
to waterborne diseases, such as 
typhoid. If untreated, typhoid can 
cause life-threatening symptoms such 
as gastrointestinal bleeding, heart 
inflammation and psychiatric problems. 
Many local community-development 
organisations have now focused their 
efforts on providing clean water and on 
efficient management of water resources.

Bottom-up strategies
The Noomayianat Community 
Development Organisation is one of 
VSO’s existing partners. It has been using 
ICS volunteers to train local farmers 
and help them to develop more effective 
water-management techniques such as 
drip irrigation technology.

Clean water

Volunteers have been working to improve 
the health of local people through the 
use of clean piped water. Clean water has 
been brought to local people by installing 
a solar-powered water pump that supplies 
clean water to over 50 households. The 
solar-powered water pump converts 
energy from the sun to electricity to 
pump water from a borehole into a large 

tank where it can be stored and used by 
families as they need it. The underground 
(artesian) water is free from pollutants.

While this has provided clean water 
there are still many households using 
contaminated water and therefore access 
to clean water remains an ongoing need.

Drip irrigation 

The ICS volunteers are also helping to 
prepare and refurbish a demonstration 
farm that will be used for training local 
people. A drip irrigation system is being 
piloted to see if this can help farmers 
make better use of rainfall, which could 
lead to higher crop yields for their maize, 
tomatoes and potatoes with a minimum 
input of water.

Advantages of drip irrigation
 ■ Eliminates diseases spread through 

water contact with leaves.
 ■ Saves water and fertiliser resources by 

allowing water to drip slowly to the roots 
of plants and by reducing evaporation 
when compared to other types of 
irrigation such as flood irrigation.

 ■ Usually operated at lower pressure 
than other types of pressurised irrigation, 
reducing energy cost.

 ■ Ensures uniformity of water 
distribution controlled by output of each 
nozzle.

 ■ Reduces soil erosion by allowing water 
to drip slowly, minimising runoff.

 ■ Allows liquid fertiliser to be mixed 
with irrigation water, which reduces 
waste and cuts down on the amount of 
fertiliser needed.

Disadvantages of drip irrigation
 ■ The sun can affect the tubes used for 

drip irrigation, shortening their usable 
life and needing maintenance.

 ■ If the water is not properly filtered and 
the equipment not properly maintained, 
it can become clogged up.

 ■ The plastic pipes often suffer from 
rodent damage, requiring replacement of 
the entire tube and increasing costs.

Bottom-up development strategies such 
as these are small in scale but serve 
particular local needs and involve the 
community, and of course they are 
relatively inexpensive.

Selam Ibrahim and Justus Otieno Arieda 
have both worked for VSO in Kenya on the 
Loitokitok ICS programme

Drip irrigation helps farmers in Kenya 
make better use of rainfall
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The UK’s changing 
population structure

Jack Thompson

Before May 2004, the EU had 14 
member states but there are now 28 
(Figure 1). EU membership allows people 
to move and live in other member 
countries to study, work, retire, or for any 
other reason. Between 2004 and 2014 
migration to the UK increased by more 
than 240,000 people per year on average, 
and just under half of these migrants 
were from countries within the EU.

Other factors such as increased 
life expectancy also affect the total 
population of the country. Table 2 shows 
that some European countries, like the 

UK, Italy and Germany, are growing in 
population, while others like Latvia and 
Greece have declining populations. This 
is partly due to people emigrating to 
other EU countries.

The structure of the UK 
population
The UK has an ageing population. 
Nearly 18% of the population are aged 
over 65. An increasing proportion of 
old people means fewer people working 
and paying income tax and more 
people needing care from health and 
social services. Migration is one way 
to increase the number of people of 
working age (18–65) as migrants tend to 
be young adults, aged between 20 and 

case study

The population of the UK is higher than it has ever been. 
This case study explores the reasons why, and takes a 
look at the likely impact of Brexit on immigration

T he latest figures from the Office 
for National Statistics (ONS) 
show that there are 65.1 million 

people living in the UK. The population 
has been rising since the 1960s at 
different rates (Table 1). In the 1950s 
the population rose quickly due to an 
increase in the number of births. The 
increases in the 2000s and 2010s were 
also high, this time due to high levels of 
immigration. This has been linked to the 
expansion of the European Union (EU), 
which allows people to freely migrate 
within member countries.
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The 2016 EU membership 
referendum
In 2013, unable to meet his promise to 
cut the numbers of people migrating 
to the UK, the then prime minister 
David Cameron announced that if the 
Conservative Party won the general 
election in 2015 he would hold a 
referendum asking the nation a simple 
question: should the UK remain a 
member of the EU? Strong arguments 
were made on a number of issues but as 
far as immigration was concerned the 
arguments were as follows:

Table 1 UK population estimates and annual growth rates (1960s to 2020s)

Decade Initial population 10-year growth in population Annual growth rate (%)

1960s 52,372,500 3,259,700 0.61

1970s 55,632,200 697,500 0.12

1980s 56,329,700 907,800 0.16

1990s 57,237,500 1,648,600 0.28

2000s 58,886,100 3,873,400 0.64

2010s* 62,759,500 4,600,200 0.71

2020s* 67,359,600 3,993,000 0.58

Source: Office for National Statistics (*: Projected)

Table 2 Population growth rates for 
European countries

Country Annual growth (%)

Luxembourg 2.36

Italy 1.84

UK 0.70

France 0.42

Belgium 0.38

Ireland 0.31

Germany 0.30

The Netherlands 0.30

Poland –0.12

Romania –0.36

Spain –0.46

Bulgaria –0.53

Greece –0.70

Latvia –1.10

40 years old (Figure 2). They may also 
have children so increasing the number 
of young people in the country. In 2014, 
26% of births in the UK were to mothers 
born outside the UK.

Impact of immigration in 
the UK
Some areas of the UK receive more 
migrants than others. Nearly 40% of the 
population of London were born outside 
the UK, as were 13% of the residents in 
Boston, Lincolnshire. In contrast only 
1.6% of the UK’s foreign-born live in 

northeast England and 1.5% in Northern 
Ireland.

London is one of the most popular 
places for migrants to settle partly 
because there are plenty of jobs available. 
Figure 2 shows the general youthfulness 
of residents of London born outside 
the UK. Migrants bring advantages to 
the economy as they are usually hard 
working and are prepared to do jobs 
which British people don’t want, such 
as working in care homes, the health 
service, in shops and restaurants and on 
farms, picking fruit and vegetables.

Migrants often work in jobs Britons 
don’t want, such as on farms 

Figure 1 EU countries
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‘Remain’ arguments
 ■ Migrants from the EU pay more in 

taxes than they receive in benefits.
 ■ Migrants tend to be young and keen 

to work. This is beneficial in an ageing 
population.

 ■ Migrants will do jobs that UK 
residents do not want.

‘Leave’ arguments

 ■ It is impossible to control levels of 
immigration while remaining in the 
EU, because free movement of people 
between states is allowed.

 ■ Public services such as schools, 
hospitals and doctors’ surgeries are 
under strain because of the large 
numbers of migrants.

Brexit
On 23 June 2016, over 30 million 
people voted in the referendum and 
52% chose to leave the EU compared 
to 48% who wanted to remain. A 
breakdown of the result showed that 
London, Scotland and Northern Ireland 
voted to remain, while Wales and most 
of England voted to leave.

Short-term effects of the 
referendum result

In the days and weeks following 
the referendum the rate of so-called 
hate crime rose by 57%, perhaps as 
an immediate reaction towards EU 

citizens living in the UK. The FTSE 
100, an index giving the share value of 
the top 100 companies on the London 
Stock Exchange, initially dropped 
sharply, causing some concern about 
how leaving the EU might affect 
businesses. However, it then rose to a 
record high in October 2016.

Meanwhile the value of sterling has 
dropped by 20% since the referendum. 
This makes it more expensive to go on 
holiday abroad and we all have to pay 
more for imports. Against this the price 
of UK exports has dropped, meaning 
that UK businesses that sell goods 
abroad are making more money, which 
supports UK jobs.

Long-term effects of the 
referendum result

The terms ‘hard Brexit’ and ‘soft 
Brexit’ have been used in the media. 
Hard Brexit means a deal where the 
UK refuses to allow the free movement 
of people to the UK from the EU, 
and so will forfeit access to the single 
market. Soft Brexit is the opposite 
— the UK would still allow the free 
movement of people in return for 
access to the single market.

Once the UK has left the EU in 2019, 
the state of our economy will depend 
on the trade deals the UK manages 
to negotiate with the EU and with 
other countries. In August 2016 the 

UK exported £2.4 billion of goods to 
Germany, while Germany exported 
£5.2 billion of goods to the UK. Some 
argue that this means ‘they need us 
more than we need them’, and puts the 
UK in a strong position for negotiations 
on issues such as trade tariffs. However, 
with so much uncertainty the long-term 
effects are unclear.

Migration to this country will 
certainly not stop when the UK leaves 
the EU, although numbers of people 
coming from EU countries may fall. 
More than half the migrants who 
arrive in the UK are not from EU 
countries. A few are refugees or asylum 
seekers fleeing difficult situations in 
countries such as Syria, Afghanistan 
and Iraq. Others are economic 
migrants from countries in Africa or 
Asia looking for a better lifestyle. A 
significant number of migrants are 
overseas students, for example from 
China.

Conclusion
With an expanding economy the UK 
needs people from other countries to 
fill both low-paid, low-skilled jobs in 
care homes or on farms, and well-paid 
highly skilled jobs such as software 
developers or doctors. Whether the UK 
is in or out of the EU our population 
will continue to be diverse and 
multicultural.

Glossary
Brexit A merging of the words 
‘Britain’ and ‘exit’, used to describe 
the action of the UK leaving the EU.

Emigrant A person who leaves his or 
her own country to live in another.

Immigration The action of coming to 
live in a foreign country.

Net migration The number of 
immigrants minus the number of 
emigrants.

Single market A group of countries 
that trade with each other without 
restrictions or tariffs.

Tariff Tax paid on an import.
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Tectonic hazards
www

V isit the website of the Geological 
Society of London and its plate 

tectonics page: www.geolsoc.org.
uk/Plate-Tectonics. After the opening 
animation has played, check (tick) 
the lower-left ‘Volcano distribution’ 
square. The world map will display 

active volcanic locations. Check the 
‘Earthquake distribution’ and ‘Tectonic 
plates’ squares and you will see the very 
strong correlation between all three 
patterns. Hovering over each tectonic 
plate will reveal its name. Check the 
‘Direction of plate movement’ box to 

reveal the directions in which the plates 
are moving. Then check the different 
types of plate margin (best done one 
at a time, unchecking the previous one 
before selecting a new one) to reveal 
where plate boundaries are divergent, 
conservative and convergent.

WebQuest 1
To what extent are tectonic hazards 
related to plate boundary type?

From the upper menu bar select 
‘Pioneers of plate tectonics’ and read 
how the theory of plate tectonics was 
developed over six decades by mapping 
various observations, and then, later, 
making measurements of ocean floor 
magnetism. Then select ‘Plate margins’ 
from the same menu and there is at least 
one animation to help visualise what 
occurs at each of the three main plate 
boundaries and at ‘hot spots’ (mid-plate 
tectonic activity) by clicking on each of 
the option boxes.

WebQuest 2
Which plate margin type generates 
earthquakes but only rarely volcanoes, 
and why?

Test your knowledge
You can assess your knowledge and 
understanding of the principal plate 
boundaries and their key features by 
going to the menu on the left and 
selecting ‘Test your knowledge’, and then 
selecting the ‘Drag and drop exercises’. If 
you are unsure, or need to correct errors, 
go back to the ‘Plate margins’ page and 
revisit the relevant section from the left 
menu. GCSE exams may contain multiple-
choice questions, so it is worth selecting 

The Geological Society of London’s plate tectonics website

Visualising the forces that 
drive plate movements
To understand the distribution of tectonic hazards such as volcanic 
eruptions, earthquakes and tsunamis you need to understand the 
processes that cause them. This column looks at a range of diagrams, 
graphic animations and video clips that illustrate what is going on 
within and beneath the tectonic plates of the Earth’s crust
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this page from the ‘Test your knowledge’ 
menu. Once you feel confident you could 
select the ‘Teachers’ zone’ page from the 
test menu and tackle the ‘Worksheets 
and extension materials’ tasks and the 
‘Past exam questions’. These are from the 
WJEC GCSE geology papers but there is 
much overlap with physical geography in 
this topic.

WebQuest 3
The drag-and-drop diagrams are useful 
to practise drawing and labelling. 
Under what circumstances would it be 
appropriate to use diagrams such as 
these in answering exam questions?

Continental drift
The animations in this website are very 
helpful for describing what occurs at 
various plate margins. As with the 
development of plate tectonics theory, 
the model can only be given credibility 
when an explanation of the process 
driving plate movement is also available. 
While Wegener first proposed ‘continental 
drift’ in 1915 it wasn’t until the late 1960s 
that a convincing mechanism for driving 
crustal movements was suggested by Dan 
McKenzie, involving convection currents in 
the mantle.

To watch a graphic representation 
of this process, log on to the 
BBC’s catalogue of video clips at: 
www.tinyurl.com/p9c3c5f. There are 

Answers to WebQuest
1 Earthquakes correlate very strongly 
with divergent and convergent 
margins, and reasonably strongly 
with conservative margins. Volcanoes 
partially correlate with divergent 
margins, but not strongly, even less 
strongly with conservative margins but 
very strongly with convergent margins. 
There are a number of volcanoes not on 
a plate margin. These are often volcano 
hot-spots.
2 Conservative (transform) margins 
generate earthquakes, as there is 
friction as crustal plates attempt to slide 
past each other. However, the lack of 
crustal melting or upwelling of magma 
means volcanoes are rare.
3 Diagrams may be used where an 
answer specifically states ‘You may use 
a diagram in your answer’ and where 
it helps to answer a question more 
efficiently than by writing continuous 
prose. Diagrams should be accurate, 
well labelled and should not duplicate 
what you put in your written response.
4 Benefits include valuable minerals 
being brought to the surface — so 
mining/quarrying, such as sulphur. 
Geothermal energy can be exploited. 
There is tourism value in volcanoes 
and the landscape quality they offer. 
Volcanic activity may ensure farmland is 
fertile from ash deposits.

Test your knowledge of plate tectonics

BBC resources on plate tectonics

nine clips in the lower menu. First select 
‘The Earth’s plates’, in which Professor 
Iain Stewart explains how the Earth’s 
crust is divided into moving segments 
driven by powerful cells of rising, 
spreading and descending convection 
currents within the mantle.

For video and an animation of volcanic 
activity at a ‘hot-spot’, scroll along the 
video clips to the ‘Earth’s moving plates’ 
clip. Here, Professor Stewart explains 
the process that forms island chains and 
produces volcanic activity independent 
of plate boundaries, such as that found 
under the Hawaiian island chain.

WebQuest 4
Use the video clips to list the benefits of 
living near a tectonic boundary.

Conclusion
The information used in this article has 
been supplied by websites related to 
geology and science. The links between 
these subjects and geography are clear. 
It is one of geography’s key strengths as 
a facilitating subject between a range of 
disciplines. Plate tectonics is one of the 
most important theories of the twentieth 
century. It took a long time to develop 
and drew on the expertise of academics 
from a range of areas.
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Solving the 
housing crisis

D eenethorpe is a small village in 
Northamptonshire. Near to the village 

is a disused airfield, which was the home 
of the 401st Bombardment Group of 
the United States Air Force, which flew 
bombing missions during the Second 
World War. Today little is left except a 
memorial to the airmen who were based 
there, and the land has been returned to 
agriculture.

Since the 1940s the UK’s population 
has risen from approximately 50 million to 
58.5 million in 2000, to over 65.1 million 
today (see back page). The number of 
homes built to house this rise in the 
population has fallen dramatically to 

approximately 175,000 in 2000 and 
further to under 130,000 in 2016. It is 
estimated that 6 million new homes will 
be required over the next 30 years at a 
rate of 200,000 each year. 

Today Deenethorpe has become part 
of the government’s response to this 
crisis. It will become the site of one of 
17 new ‘garden’ villages and towns to 
be built in England (see Figure 1 on the 
back page).

Garden villages and towns
The old airfield at Deenethorpe is to 
become a garden village. The idea of a 
garden city was first outlined in 1898 by 
Ebenezer Howard as an alternative to the 
slums of the industrial cities. He envisaged 
affordable, well-designed, low-density 
homes with gardens and green spaces. 
There would be jobs and facilities such as 
shops and leisure opportunities nearby. 
The result was the building of Letchworth 
and Welwyn Garden Cities.

The plans for Deenethorpe have 
not yet been drawn up. Like all the 
designated garden villages and towns, the 

government hopes it will be ‘community 
led’, well designed, true to garden-city 
principles with its own community facilities 
and jobs. At Deenethorpe some ideas 
have begun to emerge and the vision 
is for 1,000–1,200 homes, an industrial 
base, a hotel, a school and a community 
hall, tree planting and cycle routes. But it 
is early days.

Green belt
One major issue for the government 
is where to build the badly needed 
homes. The increase in the growth 
of the population of the UK is heavily 
centred on the south of England, 
stretching as far north as Birmingham 
and in particular in the southeast in 
and around London. This is one reason 
why three new garden towns will be 
located here — two of them close to 
London, at Aylesbury and on the Essex–
Hertfordshire border. But where in such 
a crowded corner of the country do you 
find room for a new town or village, 
particularly within a reasonable distance 
of a large city or town centre?

changing places

Deenethorpe Airfield memorial. Under 
government proposals a new ‘garden’ 
village is to be built on the old airfield site

The UK’s population is growing at a faster rate than ever before, 
but the number of new houses being built is decreasing. Are 
‘garden’ villages and towns the solution to this housing crisis?
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One of the top-ten fastest growing 
boroughs of England outside London 
is Corby in Northamptonshire. The 
Deenethorpe airfield is just a few miles 
down the road. Elsewhere the solution is 
not so simple.

Our major centres of population are 
ringed by green-belt land. This land is 
designated as open space and planning 
restrictions are designed to prevent it 
being developed, to provide an area 
for wildlife and recreation, and to 
prevent ‘urban sprawl’ (a name for the 
unchecked growth of urban areas across 
the countryside). Although ministers are 

Glossary
Brownfield Area of previously built-up 
land that is available to be built on 
again. 

Greenfield Open land, which has never 
previously been built on. 

Residential street in Letchworth Garden 
City, Hertfordshire. Wide streets, trees 
and verges give a ‘garden’ appearance.

Rochdale, Lancashire. Hundreds gather to protest Greater Manchester Council’s 
proposal for a housing development on green-belt land.

committed to preserving the green belt, 
the demand for sites for new houses 
might cause councils to override the 
objections.

Planning restrictions don’t only apply 
to green-belt land. There are areas of 
‘Outstanding Natural Beauty’ and National 
Parks, which also have strict planning laws 
to protect them from development.

Issues
Not everyone is happy with the 
government’s proposal. Some fear that 
the government will relax its restrictions 
on building on the green belt. Indeed 

the Campaign to Protect Rural England 
warns that it is now ‘under siege’ from 
developers. Many feel that there is no 
need to build on greenfield sites and 
that there are plenty of brownfield sites, 
but developers are reluctant to build on 
these as there are extra costs involved, 
such as clearing the site.

Others are sceptical about garden 
villages, arguing that in order to reduce 
costs developers will ignore many of the 
ideals proposed by Ebenezer Howard. 
They fear that the proposals will result 
in ‘poor quality new estates plonked 
down on the edge of villages and market 
towns, in the teeth of local opposition 
and in defiance of good planning 
principles.’

It is likely to be several years before 
the new garden village at Deenethorpe 
is completed. Only then will we know 
whether the government’s aims have 
been achieved.
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