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The 2016 Italy 
earthquake

Most GCSE courses require you 
to study tectonic hazards and 
this article focuses on the cause, 
effects and responses to the 2016 
earthquake in Italy

O n 24 August 2016, at 3.36 a.m., 
an earthquake measuring 
a magnitude of 6.2 struck 

central Italy southeast of the Umbrian 
town of Norcia. It was the most 
destructive earthquake to hit Italy since 
2009, when an earthquake killed more 
than 300 people.

Earthquakes are one of the most 
destructive of natural hazards. Tremors 
below the surface cause the ground to 
shake, and although these may last only 
a few seconds, they can cause serious 
damage and multiple deaths. They 
may also cause long-term damage to 
buildings and infrastructure.

Causes
Earthquakes are caused by the movement 
of tectonic plates, which are driven 
by convection currents in the Earth’s 
mantle. There are two fault lines 
running through Italy — the North-
South Fault and the East-West Fault 
— so the country is being pushed and 
pulled in several directions. As a result, 
the Apennine mountain range, which 
runs down the middle of Italy, is being 
stretched in a northeast-southwest 
direction at a rate of 3 mm a year, leading 
to tension building up in the rocks.

Each time there is movement in the 
Eurasian and African plates the pressure 
that has built up can be suddenly 
released as an earthquake. There have 
been eight devastating earthquakes 
in Italy in the last 40 years, making it 
the most seismically hazardous area in 
Europe, yet there are so many fault lines 
that it makes predicting earthquakes 
incredibly difficult.

Release of energy
When an earthquake occurs, energy is 
released as seismic waves which spread 
out from the focus and are felt most 
strongly at the epicentre. An earthquake’s 
focus is commonly around 9–10 km 
deep. However, in this instance, the focus 
was just 5.1 km deep. This relatively 
shallow depth made the shaking a lot 
worse and led to severe damage on the 
surface, particularly in the towns of 
Amatrice, Accumoli and Arquata del 
Tronto (Figure 1). An estimated 13,000 
people would have experienced severe 
ground shaking for around 10–20 
seconds and more than 200,000 would 
have felt strong tremors. The waves were 
felt as far away as Rome, 150 km away. By 
29 August 2016 there had been around 
2,000 aftershocks, some as strong as 
5.5 magnitude. Since August 2016 there 
have been several earthquakes in the 
same area, including one in January 2017, 
which triggered an avalanche. 

case study

Amatrice was severely damaged 
in the earthquake

Alice Mollison
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Figure 1  
Map of Italy showing 
regions affected by 
August 2016 earthquake

Immediate responses
Over 5,000 soldiers, Alpine guides, 
police, firefighters and volunteers were 
involved in the rescue, supported by 12 
helicopters and 70 dog teams. To monitor 
these a 24-hour emergency control 
centre was activated in Rome, while the 
Italian Red Cross worked from a mobile 
operations centre in the earthquake zone.

Rescue teams worked through the 
night. The Italian Red Cross set up tented 
camps for those who were forced to leave 
their homes and provided emergency 
items. Mobile kitchens, serving over 
1,000 meals a day to survivors and 
emergency workers, functioned for over 
a week. Knowing that there would be a 
high demand for blood in the hospitals 
the national blood donation service 
appealed for new donors.

Internet access was crucial. The Italian 
Red Cross requested local residents to 

remove their wi-fi passwords so rescue 
teams could communicate using as 
many signals as possible, and Facebook 
activated its ‘Safety Check’ feature, which 
allows users in an area affected by a 
catastrophic event to check in as ‘safe’.

One month after the event emergency 
services were still operating in the towns 
while soldiers guarded the damaged 
villages against looters. Many areas were 
still considered high risk.

Primary effects
By 4 September 2016, 296 people had 
died as a result of the earthquake and 
4,454 had been displaced, relying 
on around 58 tent camps. The worst-
affected region was Marche, in which 
nearly 2,000 people lost their homes 
(see Table 1). One of the worst-affected 
towns was Amatrice, where 80% of the 
old town centre was destroyed. In total 

293 historic buildings were damaged or 
destroyed. Ninety per cent of barns and 
stalls for sheep, goats and cattle in the 
affected area were destroyed, alongside 
the mechanical milking systems. As a 
result farmers struggled to milk by hand, 
leaving their cattle at risk of mastitis, an 
udder-tissue disease.

Some of the factors that affected the 
impact of the earthquake included:

 ■ The earthquake occurred at 3.36 a.m. 
while people were sleeping. There was no 
time to evacuate.

 ■ Amatrice usually has a population 
of 2,500, but was about to celebrate its 
fiftieth annual food festival so the town 
was packed with visitors.

 ■ Seventy per cent of Italy’s buildings 
do not meet seismic standards. This 
is despite €1 billion being allocated 
to improve buildings after the 2009 
earthquake. Uptake of the funding had 
been low.

 ■ The school in Amatrice, despite being 
restored in 2012, collapsed, indicating 
substandard building practices.

Table 1 Number displaced by region in 
August 2016 earthquake

Region Number of people displaced

Lazio 1,162

Marche 1,943

Umbria 1,075

Abruzzo 274

Total 4,454
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 ■ Historic towns do not have to meet 
earthquake-proof building regulations. 
Much of the affected area was historic. 
It would cost €90 billion to reinforce the 
country’s historic buildings, which is not 
feasible.

 ■ Search and rescue teams were 
hampered by the mountainous relief of 
the area and poor access along winding 
country roads. Amatrice was cut off 
because of damage to roads and a bridge, 
delaying rescue efforts.

Long-term responses
The Italian government promised to 
move displaced residents from camps 
into lightweight wooden houses within 
6 months. Their longer-term goal is to 
rebuild the villages to look the same as 
before the earthquake to maintain their 

character, while being earthquake-proof, 
using €42 million from an initiative 
called ‘Home Italy’.

The architect Renzo Piano, who has 
worked in earthquake-prone Japan and 
California, has been asked to help design 
new homes. Piano has said that there 
needs to be a long-term 50-year vision 
of rebuilding. Most of the buildings are 
privately owned and so there need to be 
tax breaks, financial incentives and even 
laws to ensure owners cooperate and 
make their homes seismic-proof.

The Italian Red Cross have 
coordinated fundraising and the Italian 
community have come together in  
many ways. For instance, more than  
600 restaurants put spaghetti 
all’amatriciana on their menus and 
donated €2 from each meal sold.

Glossary
Aftershocks Smaller earthquakes that 
follow the main earthquake.

Convection currents Currents of molten 
rock that move slowly in the mantle, 
dragging the plates with them.

Epicentre The point on the surface 
directly above the focus.

Fault lines Cracks in the Earth’s crust 
where rocks on either side are moving 
past each other.

Focus The point underground where 
the earthquake originates.

Magnitude The amount of energy 
released by an earthquake. Today the 
scale used is the Moment Magnitude 
scale, which uses a greater range of 
recordings than the older Richter scale.

Mantle The widest section of the Earth, 
composed of semi-molten rock called 
magma.

Seismic waves Shockwaves produced 
by earthquakes.

In order to ensure children were able 
to return to school as soon as possible, 
plans were made to enable pupils to 
attend classes in neighbouring towns. In 
Amatrice, Civil Protection (a government 
group which deals with predicting, 
planning for and managing major 
events) from the Trento area prepared 
prefabricated buildings for 12 classrooms.

Conclusion
Although the death toll from this 
event was similar to the 2009 L’Aquila 
earthquake, the number of homeless — 
less than 60,000 — has been significantly 
lower. Similarly, the Italian government 
has estimated that it will be less costly 
to repair the damage — €4 billion, 
compared with €21 billion for L’Aquila.

Despite these apparent differences, a 
less measurable but major social effect 
is the greater psychological damage 
resulting from this second disaster. 
Knowing so much needs to be done to 
make so many buildings earthquake-
proof, alongside the knowledge that 
this area is the most seismically active 
in Europe, puts a great emotional strain 
on the residents and emergency-service 
workers in the region.

Thousands of people were involved in the rescue effort

Dozens of camps were set up to house displaced people
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Source: CGAP and World Bank Group, 2010.
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As a GCSE geographer you 
will be expected to interpret, 
describe and analyse data that 
have been displayed using a 
variety of different types of 
graphs and maps, one of which 
is a choropleth map

A choropleth or proportional-
shading map is used to display 

spatial variations in data between 
different areas using different colours 
or shading and a key. The data must 
be comparable between areas and 
therefore values must be standardised, 
for example, ratios, averages or 
percentages.

Choropleth maps can be used to 
show information at different scales, 
from shading countries on a world 
map, to shading of wards in a city. 
These maps are fairly simple to create. 
There are, however, some advantages 
and disadvantages to using them, 
which will be discussed below.

Examples of choropleth 
maps
Adults with a bank account
Figure 1 shows the percentage of adults 
around the world who have access 
to a bank account. The key shows 
which colour represents each different 
percentage range. Darker colours or 
shading tend to be used to show higher 
values, and lighter shades for lower 
values, as in this example. 

Use this map and an atlas to:
1 Identify two countries where over 
75% of adults have a bank account.
2 Identify two countries which have the 
lowest percentage (less than 25%) of 
adults with a bank account.
3 Which continent has the smallest 
percentage of adults with a bank 
account?

Average weekly income

In contrast to the first choropleth 
map, Figure 2 shows the average 
weekly income in 2012 in the UK by 
geographical region. The unit which has 

No
comparable

data

Average weekly
earnings (2012)
UK £513
Ireland €692

SCOTLAND

NORTHERN
IRELAND

NORTH
EAST

YORKSHIRE &
THE HUMBERNORTH WEST

& MERSEYSIDE

WEST
MIDLANDS

EAST
MIDLANDS

EAST

LONDON

SOUTH EASTSOUTH WEST

WALES

Over £600

£550 – £600

£500 – £550

£475 – £500

Under £475

The average gross 
weekly earnings of 
males and females 
in full employment 
in 2012

Figure 2 Map showing average weekly income in the UK

been used is average income in pounds 
sterling.

Use this map to answer the following 
questions:
1 Which region of the UK has the 
highest average income?
2 Describe the inequality in average 
income in the UK using facts and figures 
from the map.
3 Suggest reasons why this inequality of 
income exists.

Advantages and 
disadvantages of 
choropleth maps
Advantages

 ■ Fairly simple to create
 ■ Clear visual display of spatial 

differences
 ■ Suitable to show data at a range of 

scales, e.g. global to regional or local
 ■ Percentages, ratios and averages can 

be effectively displayed

 ■ Can be used to compare data and 
explore similarities and differences 
between areas

Disadvantages

 ■ Maps suggest stark changes in 
data between the boundaries of 
shaded areas

 ■ There is no distinction between 
data within a shaded area — this 
suggests the whole area is the same

 ■ When graduated shading is used 
it can be difficult to distinguish 
between shades

 ■ Often not suitable to display 
total values, e.g. population 
is standardised by area using 
population density

 ■ When large class sizes are used, 
accuracy of data can be lost

 ■ The size of the area can be 
misleading so larger areas can appear 
more significant than smaller areas
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Tackling 
food waste

T he issue of food loss and 
waste is mainly a problem 
in developed countries (also 

known as high-income countries or 
HICs). The term ‘food loss’ is used to 
describe the food which is thrown away 
before it reaches shops. This could be 
due to poor packaging, storage and 
transportation. ‘Food waste’ refers to 
food which consumers have thrown 
away after buying it. This is more 
common in developed countries 
compared to food loss.

The cost of food waste
The issue of food waste is vast. 
Approximately 1.3 billion tonnes 
of food is wasted every year (2015 
estimate) worldwide. This is a third of 
all food produced. The environmental 
consequence of wasted food is 

case study
Michelle Minton

In the UK, 15 million tonnes of 
food is wasted each year For your GCSE course you will study how the demand for 

food around the world can be met in a sustainable way. 
This article provides you with the facts about the issue 
of food waste in the UK and an example of a successful 
solution that reduces food waste and loss

two-fold. First, wasted food needs 
to be disposed of, including its 
packaging, which results in increased 
use of landfill. Second, wasted food 
occupies the equivalent of 1.4 billion 
hectares. This land could otherwise be 
farmed to help feed the approximately 
805 million people who suffer from 
chronic undernourishment. In the UK 
alone, 15 million tonnes of food is 
lost or wasted each year, with the most 
commonly wasted foods being bread, 
vegetables, fruit and milk. The average 
family wastes £700 worth of food 
every year.

The Real Junk Food Project
The Real Junk Food Project is facing the 
problem of food waste head-on in the 
UK. This project began in 2013 with a 
café in Armley, Leeds, which only sold 
meals created from food waste. This 
food waste is obtained from shops, 
restaurants, allotments, food banks and 
market stalls, and would have otherwise 
been thrown away.

There are several reasons why 
edible food is thrown away. First, the 
‘best-before date’ may have passed, so 
shops and restaurants decide not to use 
this food, though it may still be safe 
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Further reading
For more information about 
The Real Junk Food Project visit 
www.therealjunkfoodproject.org

to eat. Furthermore, seasonal offers 
or branding (for example Christmas-
themed packaging) are no longer 
appropriate, so supermarkets choose to 
dispose of food instead of going to the 
effort or expense of re-labelling items. 
In only 10 months, the Armley café 
fed 10,000 people using 20 tonnes of 
unwanted food. 

‘Pay as you feel’

In addition to saving food from 
being thrown away, the café runs on 
a ‘pay as you feel’ concept, allowing 
customers to pay what they are able to 
or help in other ways in the café, for 
example washing up. Socially, the café 
provides a space for people to meet 
and eat together. It also provides the 
opportunity for people to volunteer 
to give back to the community, make 
friends and learn skills. The café allows 
people on a low income to eat healthy 
meals and ‘pay’ by offering their skills 
or time.

Since 2013, 35 more ‘pay as you feel’ 
cafés have opened across the UK, and 
more across Europe. The Real Junk Food 
Project has also expanded to include the 
UK’s first ‘pay as you feel’ supermarket, 
supporting people on low incomes by 
only selling food that would otherwise 
end up in landfill.

Fuel for School

The Real Junk Food Project has also 
developed a education programme 
called ‘Fuel for School’ in order to 
educate young people and communities 
about food waste and healthy eating. 
This project started by providing 
breakfast, made from intercepted food, 

for 6,000 primary school children in 
Leeds every day. In 2016, the project 
expanded and now Fuel for School runs 
workshops and assemblies in primary 
schools to educate staff and students. In 
addition, it supports the school to run 
their own ‘pay as you feel’ market stall 
one day a week, which helps spread the 
message to the local community.

Conclusion
The Real Junk Food Project is committed 
to tackling the cause of food waste by 
changing legislation to stop supermarkets 
overproducing and wasting food. It also 
wants restaurants and food banks to use 
food which has passed its best-before 
date, but is still safe to eat.

The Real Junk Food Project is an 
example of a sustainable approach to 
reducing food waste. It provides social, 
economic and environmental benefits 
on a local and national scale.

Since 2013, ‘pay as you feel’ cafés have opened across the UK

The ‘Fuel for School’ programme teaches young people about food waste and healthy eating
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improve your grade

Maximising marks 
on longer answers

For extended writing questions 
you are expected to write longer 

answers using full prose. Always write 
in full sentences, without bullet points 
or half-sentences. Usually spelling, 
punctuation and grammar will be 
assessed as well, so you must write 
coherently, and your answer must be 
paragraphed and punctuated well. 
Your writing should be organised in a 
sequence too.

Extended writing 
Questions which require extended writing 
are usually found at the end of a section. 
Examiners write questions using what 
they refer to as ‘an incline of difficulty’. 
Easier questions appear at the start of 
a topic, gradually increasing in difficulty 
towards the end of the question. The 
command words — those words which 
tell you what you must do — are also 
more demanding, such as:

 ■ Explain, where you give reasons for 
something. An example is ‘Explain the 
effect of a change of land use on a storm 
hydrograph.’

 ■ Examine, where you offer a range 
of points, and judge which of these are 
most significant. An example is ‘Examine 
the impact of coastal management along 
a stretch of coast.’

 ■ Assess, where you might decide 
which points are most important from a 
range. An example is ‘Assess the impacts 
of a water management project that you 
have studied.’

Sometimes the most worrying questions for candidates are the longer 
ones at the end of a topic — what examiners call ‘extended writing’. 
These might carry 6, 9 or even 12 marks. Extended writing makes up 
a sizeable percentage of the exam. To do well, you need to plan what 
you want to say — and make sure you have revised properly

How might you assess the impact 
of a coastal management project 
such as a sea wall?
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Questions are frequently about 
case studies and may ask for specific 
examples, though you should always 
include examples wherever you can.

Reaching the top marks 
To reach your best standard of writing, 
try and remember to do the following:

Plan

Organise your thoughts before you 
start writing. It needn’t take long — a 
quick list of points or a spider diagram 
will help you remember what you 
want to say, or the order in which you 
want to say it. Planning prevents your 
mind from going blank, too.

Develop your statements

A ‘developed’ statement means that 
you have expanded upon it in some 
way. This can include adding more 
detail (e.g. giving numbers made 
homeless by an earthquake), or 
examples (e.g. naming places where 
something has happened), or giving 
reasons (e.g. explaining why certain 
methods of coastal protection work 
well).

Expanding your statements

To reach Level 3 in the mark scheme 
(the highest level) you should try 

Table 1 A grid you might use to help plan an ‘extended writing’ answer on earthquake 
impacts

Impacts on people Impacts on the economy

Primary

Secondary

Table 2 Example mark scheme related to a question on an earthquake’s primary and secondary impacts

Level Description Example statement

Level 1 
Basic (1–4 marks)

Simple statements which list the impacts, but with a limited 
attempt to judge which were primary or secondary, or 
whether people or the economy were affected most.

‘Buildings were destroyed by the earthquake, and people 
were killed.’

Level 2 
General (5–6 marks)

Impacts are explained, and there is some distinction drawn 
between primary and secondary impacts affecting both 
people and the economy.

‘Primary impacts affecting people included buildings 
collapsing, so a secondary impact was that people were 
forced to live without shelter for several weeks.’

Level 3 
Detailed (7–8 marks)

Well-developed statements which not only distinguish 
between primary and secondary impacts and how these 
affect both people and the economy, but also tries to assess 
which were the greatest impacts.

‘Primary impacts were greatest at the start because falling 
buildings killed and injured people. However this affected 
families for years afterwards in secondary ways, because 
many lost a wage earner and so were unable to earn money. 
So in many ways, secondary impacts went on for longer and 
did most harm.’

to extend your points even further. 
Examiners refer to these as well-
developed statements. An example 
might be:

Sea walls are effective at stopping 
coastal erosion because they 
prevent waves from reaching a 
cliff, ✓ like the one at Sheringham 
in Norfolk, ✓ which also acts as a 
promenade for people to enjoy the 
coast. ✓

Examiners do not add up the points 
when using level-based mark schemes, 
but you will see in the next example 
how well-developed statements are 
part of what they are looking for to 
award Level 3.

Read the question,  
plan the answer
Spend one minute reading the 
question, pen in hand. Before thinking 
about what to write. Underline the key 
words.

Take the following 8-mark question:

Name one earthquake that you have 

studied in a developing country. Assess 

the primary and secondary impacts 

of this earthquake on people and the 

economy.

First, be sure to name a real 
example of an earthquake which 
you have learnt about and state its 
location. Next, break up the question 
and be clear about what you must do:

 ■ Assess means you must make a 
judgement. Which impacts were more 
serious — primary or secondary? On 
people or the economy?

 ■ Impacts — those which affected 
people directly (primary impacts 
would include falling buildings) or 
which occurred in the hours, days and 
weeks after the earthquake (secondary 
impacts would include how jobs, 
transport or power supplies might 
have been affected)

 ■ Impacts on people — for 
example numbers killed, injured, made 
homeless, or who lost their livelihoods

 ■ Impacts on the economy — 
include anything to do with money or 
cost, such as cost of damage, effect 
on people’s jobs, impact on trade, 
farming or industry

Make sure you go through each 
question carefully like this. To help plan 
your answer, you could quickly draw a 
grid like the one presented in Table 1.

Know the mark scheme
Get to know mark schemes for the 
GCSE specification that you are taking. 
If answered well, case-study answers 
can earn good marks. Look at the 
mark scheme in Table 2, and especially 
the difference between Level 1 (basic), 
Level 2 (general) and Level 3 (detailed) 
answers.
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Malhamdale
This picture contains all the features so 

common to the Pennines, especially 
the Yorkshire Dales — classic limestone 
scenery, the farmed landscape of dry-
stone walls, field barns, flower-rich hay 
meadows, stone-built villages and the 
wider expanses of moorland, all of which 
help to make the area so special. Let’s 
look at each of these elements in turn.

Limestone
Limestone is the key to understanding 
much of what goes on at Malham. 
The most notable feature in the 
photograph is Malham Cove. This is in 
fact a dry waterfall exposing a curved 
cliff, over 76 metres high, of Great Scar 
Limestone. At the end of the Ice Age 
torrents of water poured over a fault 
in the limestone, eroding the hard rock 
back to the limestone plateau.

Above the cove you can see the dry 
valley down which the river once flowed. 
A dry-stone wall follows the valley floor 
to the cliff top. Today a small stream 
does flow in the upper part of this 
valley, but before reaching the precipice 
it disappears down a sink (or swallow) 

hole. Underground drainage is one of the 
main features of limestone landscapes. 
Rainwater readily dissolves the rock and 
streams disappear underground (see 
Figure 1). The stream reappears, not at 
the bottom of the cliff but some distance 
beyond Malham village, shown in the 
foreground.

Study the photograph and see if you 
can identify two other features of the 
limestone landscape. They are both the 
result of the fact that soils do not form 
readily on soluble limestone:

 ■ Limestone pavements — flat surfaces 
of limestone in which blocks (clints) 
are divided by deep cracks (grikes) (see 
Figure 2)

 ■ Vertical cliffs of exposed limestone 
called scars

Malham Tarn
At the top of the photograph you will 
notice Malham Tarn. Having read about 
the way in which water disappears 
underground in limestone country, you 
might be wondering why it has not 
drained away. The Tarn, England’s highest 
lake, lies largely over a slate rock which 
tops the limestone at this point. This, 
along with boulder clay left by retreating 
ice, prevents the water draining into the 
underlying limestone.

The Tarn was dammed by material left 
during the retreat of the ice some 10,000 

years ago. Its level was raised slightly 
in the nineteenth century by means of 
a dam and sluice gate at the southern 
end of the lake. The stream that flows 
from it is the one that disappears before 
reaching Malham Cove.

Malham village
In the foreground is the village of 
Malham. The stone-built houses, typical 
of the Yorkshire Dales, are set within 
a traditional farming landscape. Most 
farms keep both sheep and cattle. The 
meadows are mown annually and hay 
stored in the field barns for winter 
fodder. The sheep spend much of their 
time on the higher moorland, brought 
down to the lower fields only for 
lambing and shearing.

Malham is mentioned in Domesday 
Book as ‘Malgun’ and has been a 
settlement for over 1,000 years. 
Traces of Iron Age boundaries are 
still visible today. One hundred years 
ago Malham was a place of mills 
and mines, reminding us that the 
area has a rich industrial heritage. 
Today tourism is the main activity. Its 
proximity to Malham Cove and Tarn, 
and the limestone features outlined 
above, mean it is a popular place for 
walkers and sightseers.  The village has 
three pubs, a tearoom, an outdoor-
wear shop and a gift shop. There is 
also a youth hostel used by walkers 
on the Pennine Way, which passes 
through the village.

This spectacular scenery is now 
protected. At one time the limestone 
cliff, scars and pavements were 
threatened by the removal of rock for 
building and gardens. This is no longer 
permitted. Present-day management 
also involves planning for visitors to the 
village and the surrounding limestone 
landscape.

Limestone

Stalactite

Cave passage

Stalagmite

Impervious
rock

Limestone

Pot hole

Swallow hole

Impervious
rock

Underground lake

Spring or resurgence
Cave entrance

Cavern

Grikes
Limestone

Clint

Figure 2 Clints and grikes in a limestone 
pavement

Figure 1 A cave system in a limestone 
environment
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Comparing countries
www

With increasing globalisation, 
we may think that differences 
between countries are reducing. 
The WorldTouch app uses 
data from the World Bank to 
compare countries in a wide 
range of economic, social and 
environmental measures over 
recent decades.

I f you have an iPhone or an iPad you 
will be able to download the free app 

WorldTouch from your app store. On 
opening the app you will see four default 
columns of gross domestic product (GDP) 
per capita, histograms, a list of countries 
and their world ranking. The ranking is 
based, initially, on the first (red) column. 
Swipe your finger down the blue (or any 
other) column and see how the ranking 
of countries adjusts to the selected data 
column. Delete the default columns of 
data by either pinching each column, or 
selecting the scissor icon from the toolbar 
and tapping on each column heading.

Changes over time
To populate with new data, tap the 
‘addition’ icon. In the menu that appears 
keep the ‘Select Indicator’ as the default 
‘GDP per capita (current US$)’ but change 
the ‘Select Date’ to ‘1990’, then tap 
<Done>. Now add a second column by 
repeating the procedure but selecting 
the year ‘2014’. You can now compare 
the changed ranking of countries by 
per capita income between these two 
dates. (Note, some countries were not 
independent in 1990 or data were 
unavailable.)

To see if there is a correlation between 
the two variables, delete the 1990 data 
column and tap the ‘addition’ button. 
This time tap the ‘Select Indicator’ arrow 
on the right, choose the ‘Economy and 
Growth’ option, scroll down and tap 
<Export of goods and services>. Make 
the ‘Select Date’ 2014.

WebQuest 1
Is it true that countries that export 
the most goods and services are the 
wealthiest as measured by GDP per 
capita?

Histograms
Using the histograms, you can compare 
the same data measure over different 
periods of time, or look for visual 
correlations through a comparison of 
different data measures for the same 
year. Change over time is shown if you 
tap the <Plot> icon at the bottom.  
The default graph showing GDP growth 
(annual %) can be simplified. Drag the 
blue tab at the left end of the time bar 
from 1961 along to 2006 (both tabs are 
adjustable). Then tap BR, FR and DE in 
the key box to remove data for Brazil, 
France and Germany. The remaining 
graph shows the annual growth for 
the economies of Australia, the UK and 
the USA over the period immediately 
before and after the economic downturn 
of 2008. This graph shows Australia 

suffered far less than the other two 
countries.

Toggling the ‘i’ button at the side 
removes or replaces the key for ease of 
reading. To add data for another country, 
select the ‘scribe’ (pen) icon at the top. 
The default list of countries appears. Tap 
the <Add/Remove/Select Countries> bar 
and scroll down the list of countries to 
select ‘China’. Tap ‘Done’ twice and you 
will now see the data for this country 
have been added to the trend chart.

WebQuest 2
From the ‘Health’ data set, graph the 
birth rate, crude (per 1,000 people), for 
Indonesia, Iran, Japan, Peru, Senegal, 
the UK and the USA from 1980 to 2014. 
Which is highest, which is lowest, which 
shows the most dramatic change, and 
which show evidence of an increase?

Comparing populations 
and emissions
Sometimes proportionate information is 
useful. Select the <PieChart> icon along 
the bottom. The pie chart of ‘Urban 

Use the WorldTouch app to see how China’s emissions have changed since 1959
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population’ shows — in the chart — the 
top ten countries for share of the total 
world population living in cities, with the 
figures for countries outside the top ten 
in a table. Use the ‘scribe’ icon to select 
‘CO2 emissions (kt)’ for 2013 from the 
‘Climate Change’ data set. This pie chart 
shows China’s in top spot, followed by the 
USA. Tap the China portion of the chart 
and a trend graph will show the change in 
China’s emissions from 1959. Do the same 
for the USA and then Germany.

WebQuest 3
What do you notice about the change 
in carbon dioxide emissions over time 
for the top ten emitting countries?  
How might you explain this?

Spatial patterns
As geographers, we are interested in 
spatial patterns. Tap the globe for <Map> 
representation of data. The default 
map is of internet users in 2010. Use 
the ‘scribe’ button at the top to select 
from the ‘Health’ data set the <Age 
dependency ratio, old (% of working 

age population)> for 2014. You will see 
a choropleth map of the world showing 
where the most elderly populations live. 
To see a particular region at a larger 
scale, tap the location marker in the 
upper left and select ‘Europe’. If you now 
tap on a particular country (Germany, 
or Portugal, say) you will see a graph 
showing the changes in that measure 
over the previous decades.

WebQuest 4
Which regions had the most elderly, and 
most youthful, populations in 2014?

To see if there are correlations 
between two variables, tap the <Bubble> 
icon on the lower menu. The default 
chart shows life expectancy at birth on 
the y axis, and birth rate on the x axis. 
Different colours show (sub)continental 
regions which are named if you tap each 
key button. Tapping it also removes the 
data for that region — useful if you want 
to simplify the chart and compare just a 
few regions. Toggling the button returns 
the data to the chart. At the left of the 

Answers to WebQuest
1 Poor countries export very little 
and wealthier countries export 
more, however there is not a strong 
correlation at the wealthy end of the 
chart.
2 Senegal has the highest birth rate, 
Japan the lowest. Iran’s has fallen most 
dramatically while Iran, the UK and the 
USA all show slight recent increases.
3 The fastest growing economies, 
such as China and India are increasing 
their carbon dioxide emissions as they 
build new coal-fired power stations. 
Developed economies, such as Germany, 
are reducing emissions by switching to 
renewables.
4 Developed countries have more 
elderly populations, particularly in 
Europe, although Japan has the most 
elderly people. Youthful populations 
dominate sub-Saharan and central 
African countries.

Comparing countries

timeline at the bottom, tap the ‘play’ 
button and notice how life expectancy 
for virtually all countries steadily increases 
over time while birth rates generally fall.

WorldTouch GDP histogram

WorldTouch emissions pie chart
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Figure 1 Ordnance Survey extract showing location of Bricket Wood
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Bricket Wood development
down my way

on the land, it would seem that the 
land in question should be classed as 
brownfield. However, locals argue that 
it was only given brownfield status to 
allow BRE to conduct various pieces of 
research that involved the construction 

Greenfield or brownfield?
One of the main arguments 
surrounding this development has 
been whether this is a brownfield 
or greenfield site. On the face of it, 
because of the previous development 

On 14 July 2016 permission was 
granted to St Congar Land, a large 

development firm, to build 129 houses 
at Bricket Wood in St Albans, an area 
of land inside London’s green belt. The 
area shown on the map has previously 
been used as a research facility by the 
Building Research Establishment (BRE), an 
organisation that tests and develops new 
materials and construction techniques to 
help the construction industry to create 
safer, more technologically advanced and 
cost-effective buildings. As a result of 
the nature of BRE’s work, buildings are 
constantly erected and demolished on 
the site.

The site
Bricket Wood and Smug Oak 
are attractive small villages in 
Hertfordshire, north of Garston and 
Watford. The development will take 
place on the BRE site just to the east 
of Bricket Wood. It is located close to 
the M25 and M1, and has good links 
to large towns such as Watford and St 
Albans, as well as to London.
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Bricket Wood development

The Bricket Wood development will erode some of the buffer that contains 
London’s urban sprawl

and demolition of buildings on the 
land, which would not have been 
allowed if it had been classified as 
greenfield.

It should be noted that after BRE had 
finished conducting research, all trace of 
their buildings was removed, effectively 
restoring the site back to greenfield 
land. If the development goes ahead 
in line with St Congar’s proposals, 
local residents argue that it will be on 
greenfield land in the green belt, and 
therefore should not be allowed.

Pros and cons for 
development
The green belt was intended to be 
a buffer to prevent urban sprawl 
around London, and opponents of the 
development argue that it will lead to 
the conglomeration of Bricket Wood 
village with Watford, Garston and 
towns further afield. As a result traffic, 
congestion, noise and air pollution 

would become a larger problem. Using 
the land for residential purposes would 
also lead to loss of employment as 
many Bricket Wood residents currently 
work for BRE at this site.

However, these concerns from the 
residents must be set against concerns 
from the council relating to the shortage 
of housing in and around London. Forty 
per cent of the homes built would be 
‘affordable’ with easy access to London.

The council eventually decided that the 
land should be classified as brownfield, 
and the need to create more houses 
outweighed the concerns of the Bricket 
Wood Residents’ Association. Building on 
the site is now set to go ahead.

Should it have been 
allowed?
The issue raised here is the value 
of the green belt and greenfield 
land versus the need for more 
housing around London. Although 
the council classified the land as 
brownfield, in my opinion it was 
greenfield, as BRE restored the 
land back to its original state after 
every piece of research. Building on 
greenfield land, especially within 
the green belt, goes against BRE’s 
purpose. A balance must be struck 
between the need for more houses 
and the prevention of London 
becoming a sprawling mega-city.

Green-belt development is contentious 
wherever it occurs

Rahul Shah, aged 16, 
City of London School
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case study

Solar power 
production

G overnments around the 
world have recognised that 
in a time when the Earth’s 

climate is changing, investing in 
sustainable energy production is 
essential. Renewable energy does not 
damage the environment and will not 
contribute to further climate change. 
It ensures that future generations will 
be able to meet their energy needs 
without damaging the environment 
or producing harmful emissions 
such as carbon dioxide. Sustainable 

energy comes from renewable energy 
sources such as solar, tidal, wind and 
geothermal power.

Benefits of solar power
In recent years the cost of solar panels 
has reduced dramatically, making them 
more affordable and attractive to home 
owners and businesses. This has resulted 
in a significant increase in the use of 
solar power in the UK. Once solar panels 
are installed on a building, harnessing 
the sun’s energy is completely free. Solar 

panels do not create noise disturbance 
like wind turbines, and are therefore 
more popular with the public.

Enough solar panels have been 
installed in the UK to power the 
equivalent of 1.5 million homes. 
Energy experts believe that solar power 
could be cost-competitive with gas by 
2020. Solar panels are versatile and 
can be mounted on roofs, in fields and 
even on water.

Costs of solar power
The main disadvantage or cost of solar 
power is that it doesn’t work at night, 
which means that energy can only 
be produced in daylight hours. The 
technology for solar-energy storage is 
still limited, meaning that solar energy 

Lucy Clarke

Solar power production is becoming increasingly significant, 
not only to help combat climate change but also to provide 
sustainable energy in remote rural areas of the world where 
access to reliable energy is often difficult
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Figure 1 
Location 
of Kenya

can only be stored on a small scale 
for night-time use. Solar panels work 
most effectively on sunny days. If it is 
cloudy they still produce electricity but 
much less. Therefore in places like the 
UK, where we experience many cloudy 
days, solar panels are less effective at 
producing electricity than in Kenya, for 
example, which has more sunny days.

Finding a suitable site for solar farms 
is quite difficult as the panels need 
to be in the right position (preferably 
south-facing in the UK) to maximise 
their exposure to the sun. Solar farms 
require large areas of land, which could 
otherwise be used for growing crops or 
rearing animals. This is seen as a big 
cost in the UK where there is limited 
agricultural land. This is why mounting 
solar panels on roofs or on water is 
more favourable than using fields.

Solar farm in Dorset
Slepe Farm, located off the A35 
in rural Dorset, is home to 1,780 

ground-mounted solar panels.  
This solar farm has been 
producing electricity, which 
is fed into the national grid, 
for 5 years. The solar farm 
produces enough electricity to 
power approximately 200 homes. 
It is an efficient and non-disruptive 
way of producing electricity which 
has been welcomed by local residents. 
Slepe solar farm was designed, supplied 
and built using teams from the UK, 
creating jobs and boosting the local 
economy. In order to minimise the loss 
of agricultural land, sheep continue 
to graze the grass between the solar 
panels so essentially the land now has 
a dual purpose — to produce electricity 
and for sheep to graze.

Solar power in Kenya
In low-income countries access 
to energy is often very difficult, 
particularly in remote rural areas, 
which are not connected to a national 

Glossary
Infrastructure The network of 
services such as roads, energy supply, 
telecommunications, water, healthcare 
and education facilities, needed for 
towns, cities, industries and businesses 
to operate successfully.

KENYA

AFRIC A

Slepe Farm in Dorset is the site of 1,780 ground-mounted solar panels
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electricity grid. Connecting remote 
rural areas to the national grid would 
be expensive and it would take a long 
time to build the infrastructure 
needed. In such places solar power has 
become increasingly important to allow 
communities to generate electricity 
relatively quickly and inexpensively.

Eremet

The use of solar panels to generate 
electricity in the rural community of 
Eremet in Kenya has transformed lives. 
Solar panels installed on the roof of the 
community health centre now provide 
the clinic with electric lights and fridges 
to keep vaccinations cool. Previously the 
fridges were powered by gas cylinders 
and when this ran out vaccines had to be 
transported to a medical centre 2 hours 
away to be kept in fridges. Eremet’s clinic 
can now stay open after dark, providing 
many more hours of emergency 
healthcare for residents. The clinic also 
has a water-purification system which 

is powered by the electricity produced 
by the solar panels. This allows people 
to have access to clean drinking water, 
which has in turn reduced the spread 
of waterborne diseases and improved 
health.

Shambani

The rural Kenyan village of Shambani 
has had solar panels installed on the 
roof of its school. This has significantly 
improved access to education in this 
community as the school now has 
electric lighting. This means that children 
can now attend school in the evenings as 
well as the day, which was not possible 
before. In Kenya it gets dark at around  
6 p.m. every day.

Leparua

A group of women in Leparua in Kenya 
have welcomed the arrival of solar panels 
in their community as they power a 
water pump. This water pump allows 
them to irrigate the crops they grow in 

greenhouses, such as tomatoes, which 
can then be used to feed their families 
and sold at local markets.

The use of solar power in these 
three Kenyan examples shows how 
renewable energy can be used to 
improve the quality of life for people 
living in remote rural areas in low-
income countries and in the long term 
improve their standard of living.

Improving energy security
On a global scale it is vital that energy 
security is improved so that more 
people have access to electricity. 
However in a world that is threatened 
by climate change it is essential that 
renewable energies, such as solar 
power, are used so that the energy 
produced is not harmful to people 
or the environment. In developed 
and developing countries alike solar 
power can make a huge difference in 
improving lives and helping countries 
to achieve energy security.

Solar power in rural Kenyan villages allows children to study by electric lighting
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A new runway 
for London

changing places

D emand for air travel at London’s 
airports (Heathrow, Gatwick, 

Stansted, Luton and City — see Figure 1 
on the back page) is expected to increase 
from 140 million journeys per year in 
2010 to 400 million per year in 2050. 
For years, indeed decades, there have 
been calls by business leaders for extra 
airport capacity to serve London and 
the southeast. However, many voices, 
including those of residents who might 

be affected, have been raised against 
such proposals.

Previous plans
A plan was agreed in 1973 to develop 
a new London airport on Maplin 
Sands at Foulness in the Thames 
Estuary. This was abandoned on 
grounds of cost in 1974. Stansted 
airport was enlarged instead. Then, 
in 2002, a site at Cliffe in north Kent 

was identified, only for the scheme to 
be scrapped in 2003 because of high 
costs and environmental opposition.

In 2008 the then mayor of London, 
Boris Johnson, proposed a new airport 
located at Shivering Sands, northeast 
of Whitstable in the Thames Estuary. 
The idea gained the nickname Boris 
Island. A somewhat similar but much 
more detailed proposal called Thames 
Hub was put forward in November 
2011. A hub airport is a major airport 
where passengers change from one 
plane to another, usually to facilitate 
long-haul flights.

Kevin Borman

Urban environments change in response to a range of changing 
economic pressures. Air transport is increasing rapidly and the  
UK’s airports, particularly in the southeast, need to respond
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In 2012, Heathrow handled 70 million passengers

The third runway at Heathrow will be 
accompanied by measures to limit the 
impact on those living nearby
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Finding the way forward
In late 2012 the UK government 
appointed Sir Howard Davies to head the 
Airports Commission to recommend the 
way forward for UK airport expansion. 
The commission released its final report 
in July 2015. Its analysis showed that the 
UK’s attempts to break into the big and 
fast-growing markets of the emerging 
world such as India and China will be 
hampered unless it follows the lead of 
other European countries and upgrades 
its aviation infrastructure. Three short-
listed schemes were considered in detail 
by the Commission. These three schemes 
were as follows: 

 ■ a second runway at Gatwick, costing 
£7.1 billion (Figure 2 on back page)

 ■ extension of the existing northern 
runway at Heathrow at a cost of 
£13.5 billion

 ■ a third runway at Heathrow, price 
£17.6 billion (Figure 3 on back page)

All three were thought to be credible 
possibilities but the Airports Commission 
unanimously backed the third option 
— to build a new northwest runway at 
Heathrow. The proposal for a second 
runway at Gatwick was considered 
feasible, but the additional capacity 
would be more focused on short-haul 
routes within Europe and the economic 
benefits would be considerably smaller. 
The proposal to extend the existing 
northern runway at Heathrow would 
cost less and would require the loss of 
fewer homes. However, it would provide 
a smaller increase in capacity and would 
be less attractive from a noise and air-
quality perspective.

Protective measures
The Airports Commission recommended 
that the third runway should be 
accompanied by strong measures to limit 
the impacts on those living nearby. These 
measure included:

 ■ a ban on all scheduled flights between 
11.30 p.m. and 6.00 a.m., which will only 

be possible with expansion. Currently 
there are some night-time flights

 ■ no fourth runway. The government 
should make a firm commitment in 
parliament not to expand the airport 
further — there is no sound operational 
or environmental case for a fourth 
runway at Heathrow

 ■ a legally binding limit on the level of 
noise created by the airport

 ■ a new aviation noise levy to fund an 
expanded programme of noise insulation 
for homes, schools and other community 
facilities

 ■ a legal commitment on air quality
 ■ provision of training opportunities and 

apprenticeships for local people, so that 
nearby communities benefit from the 
new jobs and economic opportunities

This is all of little comfort to the 
villagers of Harmondsworth, which will 
be largely flattened to make way for 
a new runway, with 750 houses to be 
bulldozed. Villagers have planted a ‘forest 
of defiance’ across the area where the 
runway will be, with oaks, hornbeams 
and field maples, and have vowed to 
fight the plans.

Government response
When the commission’s report was 
published in 2015, David Cameron 
delayed a decision. Nothing further 
happened until October 2016 when 
the new prime minister, Theresa 
May, announced that a cabinet 
subcommittee would make a decision 
‘in the national interest’, and that a 
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Residents of Harmondsworth, a village due to be demolished to make way for the 
new runway, are fighting the plans

21www.hoddereducation.co.uk/wideworld

priority would be a ‘boost to business 
and competitiveness’. Their decision 
was to back the Airports Commission’s 
recommendation of a new third 
runway at Heathrow. However, Mrs 
May signalled that it was likely there 
would not be a final vote in parliament 
on the issue until winter 2017/2018. 
The chosen scheme would expect to 
secure planning permission by 2021 
but a new runway would not be 
operational before 2025 at the earliest.

Impact of the new runway
New jobs
According to the Airports Commission, 
a new northwest runway at Heathrow 
will not increase noise above current 
levels. It will generate up to £147 
billion over 60 years and create over 

70,000 new jobs by 2050. (At present 
Heathrow is directly responsible for 
76,600 jobs, with a further 116,000 
jobs in the immediate area.) It will add 
regular daily services from the airport to 
around 40 new destinations, including 
10–12 new long-haul routes.

Roads and noise

However, there are downsides too. Part 
of the huge cost of the project will be 
for putting a stretch of the M25 into a 
tunnel under the new runway, just south 
of where it meets the M4 at Junction 
15 (Figure 3), a ramp over the M25 has 
also been proposed. The extra runway 
will expose 300,000 new people to 
noise, although some of those currently 
affected will experience lower noise 
levels as a result of certain changes. 

It is the frequency of the flights — 
every 70 seconds at peak times — that 
residents say concerns them most, not 
the noisiness of each plane.

Air quality

Air quality is an issue too. The Heathrow 
area has breached air-pollution limits 
every year for the last decade, partly 
because it is near the junction of the 
M25 and M4 motorways, and partly 
because of its own planes and traffic. 
A third runway can only worsen the 
problem. The airport and government 
are largely reliant on national policies 
to solve this problem, such as a hoped-
for large-scale shift to public transport 
and electric cars. Also, aviation is set to 
make up a quarter of the nation’s legally 
permitted carbon emissions by 2050. 
A new runway at Heathrow might just 
be compatible with this, but there is 
a catch. The go-ahead for the third 
runway will mean that no other airport 
in the country could ever expand, if the 
UK’s climate obligations are to be met.

Environmental opposition
Opponents of airport expansion point 
out that if aircraft fuel was taxed equally 
with other forms of transport, demand 
for flights would be reduced to the 
extent that no new airport capacity 
would be needed. Executive director of 
Greenpeace UK, John Sauven, says: ‘A 
third runway at Heathrow would be an 
air-pollution and carbon time-bomb.’

Journalist and environmental 
campaigner George Monbiot has 
a similar message. He points out 
that the UK is legally bound under 
the Climate Change Act to cut its 
emissions of greenhouse gases by 80% 
by 2050. However, as a result of the 
Paris Agreement of December 2015, 
the Committee on Climate Change 
announced that, for the UK to meet 
its commitments, the cuts would have 
to be even deeper. Monbiot says: ‘The 
Paris deal implies reductions of at least 
90% by 2050. This is tough under any 
scenario, simply impossible if airport 
capacity grows.’ He sums it up like this: 
‘Climate change means no new runway.’

Box 1 The case for extra airport capacity

• In 2012 Heathrow handled 70 million passengers. Over a third of these transferred 
to other flights, making it a major hub airport. However, Heathrow currently 
operates at 98% capacity, much closer to full capacity than other major London 
airports and rival hubs in Europe, such as Paris (71%) and Frankfurt (66%).
• There is a huge projected rise in demand for air travel. This has been calculated at 
5.6 million extra journeys per year in the UK.
• Supporters of extra capacity point out that already 40% of Heathrow’s flights are 
delayed, compared to 25% at nearby hubs such as Paris, Frankfurt and Amsterdam.
• Even when high-speed rail has been developed in the UK it will take only 10% at 
the most of Heathrow’s current traffic.
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Airport 
expansion

In October 2016, after years of deliberation, 
the government recommended that a third 
runway be built at Heathrow in response to 
the growing demand for air travel in the UK
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Figure 3 Proposal 
for a third runway 
at Heathrow

Figure 2 Proposal 
for a second runway 
at Gatwick
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Figure 1 Airports and  
proposals in southeast England

Previous airport expansion plans for 
the southeast have included new 
airports at Cliffe and in the Thames 
Estuary (Figure 1), or a second runway 
at Gatwick (Figure 2). These plans were 
abandoned in favour of a third runway 
at Heathrow (Figure 3).
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