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Rewilding the 
Cairngorms

Elizabeth Hudson

D eforestation is a significant global issue. Trees play 
a vital role in the process of storing carbon, which 
helps us to reduce the amount of emissions reaching 

our atmosphere and changing our climate. They also provide a 
habitat and food source that can support wildlife. Trees perform 
vital ecosystem processes such as nutrient cycling and water 
storage, which help to reduce the risk of leaching and flooding.

Increasingly, we are witnessing forests being cut down or 
burned in order to clear land for farming, mining and other 
industries. In September 2019, wildfires raged across the 
Amazon rainforest in South America, one of the most valued 
and extensive rainforests in the world. This caused much concern 
over the impact that this might have on global weather patterns.

The Caledonian Forest
The Caledonian Forest in northern Scotland historically covered 
an extensive area. It is estimated that at its peak around 5,000 
years ago, there were 1.5 million hectares of forest spread across 
the Scottish Highlands. The landscape was diverse, with lynx, 
deer, wolves and elk living among its woodland habitat, made 
up of Scots pine, aspen, birch, oak and rowan trees.

case study

Figure 1  
The Cairngorms National 
Park, in Scotland’s 
Grampian mountains

Lochnagar, a mountain 
peak in the Cairngorms 
National Park

During your GCSE geography studies you need to understand the 
processes and interactions that operate within an ecosystem and the 
issues related to biodiversity and sustainability in the management 
of an area. This article provides a useful case study on these themes.
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Over the centuries, with a growing 
population and increasing demand 
for farming and grazing land, swathes 
of forest were burned and cleared to 
make space for animals. Overgrazing 
quickly degraded the soil quality, and 
together with a cold, rainy climate, the 
ground was left in poor shape with little 
chance of regeneration. Sheep and deer 

Glossary
Deforestation The cutting down and/
or burning of trees to make space for 
a different land use.
Leaching The process of water or rain 
washing nutrients out of exposed soil.
Nutrient cycling The movement 
of nutrients (such as carbon and 
nitrogen) from the soil to the leaves 
and plants, and back into the soil 
again.
River naturalisation Where a river 
is restored to its natural course by 
removing existing flood defences and/
or replanting wetlands and allowing 
the floodplain to flood naturally.

quickly ate new green shoots, further 
limiting any chance of forest regrowth. 
Much land was also maintained as 
open moorland to create habitat for 
grouse and deer hunting. The remaining 
forest consisted of a few disconnected 
patches, making it difficult for animals 
to migrate in search of food.

In a bid to protect the area, the 
Cairngorms National Park was created 
in 2003. Its purpose was to safeguard 
the forest and prevent uncontrolled 
development. This has limited 
damage, but without further help the 
forest will take a long time to recover 
to its former state.

The Endangered 
Landscapes Programme
A conservation project is underway to 
restore biodiversity to the Caledonian 
Forest and reverse the negative impacts 
of deforestation. The Endangered 
Landscapes Programme (ELP) is a 
Europe-wide project that is helping to 
regenerate forests in seven European 

areas. In Scotland, ELP has committed 
to spending £23 million to bring 600 
square kilometres of this ancient forest 
back to life.

The aim of the project is to connect 
the remaining areas of forest to make 
one larger habitat that can become a 
stronger and more substantial home 
for native animals. The focus of the 
project lies in the Cairngorms forest 
within the catchment of the River 
Spey. It is an ecologically important 
area with a range of habitats, including 
floodplains, fens, lakes, Scots pine 
forest and heathlands. It is home to 
more than 5,000 species of which 
20% are considered nationally rare or 
scarce.

A long-term project
The time span for the project is 200 
years as it will take time for fully mature 
forest to develop. However, changes 
are expected within the next 5 years. 
The removal of 7,000 hectares of non-
native trees will take place alongside 

Peat soil stores carbon and provides a biodiverse habitat
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Exam practice
1 What is the importance of peat soil 
in an ecosystem?
2 Do the natural benefits of rewilding 
outweigh the human benefits?
3 Using evidence, explain why 
rewilding should be used as a 
sustainable management strategy in 
deforested areas.

the restructuring and replanting of 
over 1,700 hectares of Scots pine forest. 
Drained wetlands will be restored and 
rivers naturalised with hydrological 
processes returning to 1,000 hectares of 
floodplain. Key peatland habitats will 
also be revived, including 400 hectares 
of blanket bog and 900 hectares of bog 
woodland. Peat soil is important not just 
in creating a biodiverse habitat, but it is 
also a major store of carbon, which is 
vital in tackling climate change.

Deer are important to the local economy, though they are harmful to new tree growth

The rare twinflower may flourish if rewilding in the Cairngorms is successful

It is hoped that these improvements 
will help natural ecological processes 
to recover and populations of eagles, 
wildcats, pine martens, otters and the 
rare twinflower to return.

The livelihoods and wellbeing of 
people living in the area will also be 
improved. Residents could benefit 
from gaining direct employment or 
apprenticeships, learning the skills 
needed to carry out the rewilding. 
Ecosystem services such as clean air and 

freshwater will also be enhanced for 
those living there. The restored park and 
wildlife could also attract more people 
who, if managed appropriately, will be 
able to enjoy the nature and beauty of 
the area.

Has the project 
been a success?
The project is in its early stages. 
Woodland cover is low compared to 
how it would have been 5,000 years 
ago. However, the introduction of the 
National Park status and recent efforts 
to restructure the forest have meant 
that the number of trees has gradually 
increased. The Cairngorms now contain 
some of the most extensive pinewood 
forest in the UK. With funding set to 
continue, the prospects for the forest 
look good, with plant and animal 
species returning to and thriving in the 
area.

The rewilding has not been without 
some controversy. Large populations of 
red deer threaten the success of the forest 
by eating the shoots of newly planted 
saplings, and this has led to conflict over 
the management strategy of culling red 
deer. Red deer are important to the local 
economy as a source of income, with 
around 3,000 jobs in deer stalking. The 
practice of culling deer to prevent them 
eating new shoots is therefore one that 
many people feel strongly about.

Despite this, the involvement of 
people in the restoration has been one of 
the most successful aspects in ensuring 
the sustainability of this project. The 
forest is a part of people’s culture and 
history, and therefore its future depends 
on involving people and ultimately 
making them guardians of their forest.
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improve your grade

Writing up your GCSE fieldwork
During your GCSE geography 
course, you will have at least 
2 days’ fieldwork, and you will 
investigate both a physical 
geography theme and a human 
geography theme. This ‘Improve 
Your Grade’ will help with the 
areas which examiners could 
ask you questions about.

In the exam, you will be assessed on 
what you have learned during your two 

fieldwork investigations. It will help greatly 
if you have written up your fieldwork so 
that you can revise near the exam.

Understanding the 
enquiry process
Every exam board uses a common set 
of guidelines on fieldwork and enquiry 
for GCSE geography. The enquiry 
process for fieldwork has six stages, 
and exam boards must assess more 
than one of these in each exam they 
set. The six stages are:
1 Designing a question for enquiry
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Table 1 The six stages of geographical enquiry

Stage of the enquiry Ways to write up your fieldwork to prepare for the exam

1 Designing a question for 
enquiry, and understanding 
why a particular place is 
suitable for fieldwork

• Explain clearly what your fieldwork enquiry was about. Did you use a hypothesis or a key question? Why did you 
choose this particular hypothesis or question?

• What was the background to your fieldwork — had you learnt about coastal processes, for example?
• Explain why the place you went to for your fieldwork made it a good place to investigate the question or 

hypothesis you were studying.

2 Selecting, measuring and 
recording data

Draw a table to show clearly all methods you used to collect data, including primary and secondary sources.
• In column 1, list all the methods you used to collect primary data.
• In column 2, explain why you chose these methods.
• In column 3, explain how you sampled your data — did you use random, systematic or stratified methods of 

sampling? 
• In column 4, outline any problems you had in using each method.
• In column 5, explain how you overcame any problems. 
Then, for any secondary sources of information, explain what made each one useful in adding to the data you 
collected.

3 Processing and presenting 
fieldwork data

• Make sure the methods you use to present your data are varied, and are an appropriate way of presenting those 
data.

• Be able to justify each presentation method you used to present your fieldwork data, e.g. explain why you used a 
pie chart for some data rather than a bar graph.

• Make sure you use geographical methods of presenting data. Cut out and place your graphs on to a map and see 
whether this helps you spot geographical patterns, e.g. about where the areas of highest or lowest traffic flow 
occur and why.

4 Analysing fieldwork data • Begin by describing what your graphs and maps show about your results, e.g. where were the highest and 
lowest values obtained?

• Suggest why your results might have worked out as they did, e.g. was the fastest-flowing stretch of river where 
the gradient was steepest? 

• Did you find any results that didn’t fit the general pattern (known as anomalies)? 
• Were there any ways in which the location where you collected your data could have affected your results? Was 

there a problem with the time of day, or time of year?
• Do your secondary data sources help to explain why your results worked out as they did?

5 Drawing conclusions • State the conclusions you can draw from your data analysis.
• Do your conclusions prove your hypothesis correct or not? Or can you clearly give an answer to your key 

question?
• Are your conclusions all pointing in the same direction, or are there exceptions?

6 Evaluating your fieldwork 
enquiry 

• Explain how far your conclusions are valid. Could you return to the same place on a different day and get the 
same patterns or results? If not, why not? 

• Explain how far your conclusions are reliable. Did you (and anyone else whose data you used) make sure that the 
results were as reliable as they could be? 

• Did sample sizes affect the reliability of your conclusions?
• Were there any limitations in sampling or data collection techniques that might have affected the accuracy of 

your results?

Writing up your GCSE fieldwork

2 Selecting, measuring and recording 
data
3 Processing and presenting fieldwork 
data
4 Analysing fieldwork data 
5 Drawing conclusions 
6 Evaluating your fieldwork enquiry

Matching your fieldwork 
to the enquiry process 
To help prepare for the fieldwork 
questions, it will help you if you 
have written up your fieldwork 
investigations in ways that will match 
the questions that examiners could 

ask you. These range from the 
planning stage (Stage 1 in Table 1) 
to the time you finish writing it up. 
Table 1 summarises each of the six 
stages, and suggests ways that you 
could write up your fieldwork to help 
prepare for exam questions.
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case study

Jakarta
Indonesia’s sinking megacity

Issues faced by people living 
in megacities in lower-income 
countries (LICs) is an important 
theme in GCSE geography. 
This article looks at Jakarta, 
the capital of Indonesia, 
which faces a very specific 
problem because the city is 
sinking. Why it is sinking, 
why does this matter, and 
what can be done about it?

W hen we think about 
problems that people 
in LIC megacities face, 

we tend to think of issues such as 
poor-quality housing, education, 
healthcare and sanitation alongside 
issues of high crime and inadequate 
waste disposal. Not only does Jakarta 
have all these problems, but it is also 
sinking (see Box 1). This problem 
is worst in North Jakarta, which 
borders the Java Sea (Figure 1). Here, 
the land has sunk by 2.5 metres in 
the past 10 years and is currently 

Juliet Rowson

Figure 1 Jakarta, Indonesia’s capital, is on 
the island of Java. The new capital will be 
located in Borneo, a much larger island

Flooding is a regular occurrence in Jakarta
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Exam practice
1 If you were in charge, how would 
you tackle Jakarta’s flooding problem? 
Which solution do you think is best  
and why?
2 Draw a diagram to show how 
moving Indonesia’s capital to 
Kalimantan might impact the  
rainforest ecosystem.

sinking at about 20 cm a year. In 
addition, Jakarta is built in an area 
subject to earthquakes and at the 
confluence of 14 rivers.

Why is Jakarta sinking?
The main reason Jakarta is sinking 
is because people are extracting 
groundwater by pumping it out 
to provide a water supply for their 
homes, offices and factories. Forty per 
cent of Jakarta’s population receive no 
piped water, which means that these 
people must choose between drinking 
highly polluted water from one of 
Jakarta’s rivers or pumping up clean 
groundwater. Many choose the latter.

When large quantities of water 
are removed from underground, the 
ground above slowly sinks, as the 
water is no longer there to support it. 

It works a bit like a balloon collapsing 
when you let the air out of it.

Jakarta is also sinking under its 
own weight. The rapid growth of 
high-rise office blocks and apartment 
buildings is causing the soil 
underneath to compact.

Why does it matter?
Currently, 40% of Jakarta is below 
sea level. Climate change is causing 
polar ice to melt, and as a result sea 
level is rising by about 3 mm a year. 
The combination of Jakarta sinking 
and rising sea levels has led experts 
to predict that by 2050, 95% of North 
Jakarta will be below sea level.

Although much of the coastline is 
currently protected by sea walls, some 
are poorly maintained and leak while 
others are overtopped when water levels 
are high. As a result, North Jakarta 
already suffers from regular flooding, 
and if nothing is done, the situation 
will get worse. Flooding damages 
homes, helps spread disease and causes 
businesses to close, meaning people’s 
incomes fall. 

Jakarta’s future
The Indonesian government is in the 
process of exploring three solutions 
to this problem. The first is to build 
more sea walls as well as to repair 

Box 1 Sinking cities

Although Jakarta holds the unenviable 
title of the world’s fastest-sinking 
megacity, other cities are also sinking 
relative to sea level, including Venice, 
Beijing, Shanghai, Mexico City, Lagos, 
Manila, Bangkok, Dhaka and London. 
Most of these cities are sinking for 
the same reasons as Jakarta, however 
London is sinking due to ice melt at  
the end of the ice age.

Glossary
Groundwater Water that is found 
underground in soil pores and rock 
spaces.

existing ones and make them taller. 
One of the problems with this 
approach however is that the sea walls 
sink with the land, meaning they will 
regularly need to be raised.

The second solution is for the 
government to make sure that clean, 
piped water is available to everyone in 
Jakarta. This would remove the need to 
pump up groundwater. However, this 
would be very expensive to achieve.

A new capital city?
A more radical solution is to move 
Indonesia’s capital city away from 
Jakarta. The current plan is to move it to 
East Kalimantan on the island of Borneo 
where the government already owns 
180,000 hectares of land. It will mean 
that many people will move from Jakarta 
to the new capital, reducing the demand 
for so much water extraction and new 
buildings in Jakarta. This should slow the 
rate at which Jakarta sinks.

However, this solution would be very 
expensive. Present plans are to start 
building in 2024 at a cost of £27 billion. 
The move will require new government 
offices and houses to be ready for 1.5 
million people, although Jakarta is 
likely to remain the financial capital of 
Indonesia. Furthermore, it will involve 
the destruction of rainforest in East 
Kalimantan, which will have a severe 
effect upon the home of orangutans, 
sun bears and long-nosed monkeys.

In North Jakarta, a new sea wall is under construction
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geographical skills

Interpreting 
satellite 
images

Figure 1 Satellite image of Greater London

Go to www.hoddereducation.co.uk/
wideworldextras for an activity on 
this topic.

WideworldExtras
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Answers

1 Meanders shown by large loops in 
the river within the first third of Figure 
1, and widening of the river channel as 
the river travels east.
2 Dense urban areas either side of the 
River Thames, more in the west (left 
side of the image). Patches of green 
space mainly south and east of the 
River Thames. Brown patches showing 
farmed areas in the east of the image, 
north of the River Thames.
3 Approximately 90% of tropical 
rainforest has been deforested 
between 1986 and 2001. Large 
square patches exist in a grid pattern 
throughout the area.
4 Causes could include cattle 
ranching, illegal logging, urbanisation, 
palm oil or soya plantations. Impacts 
could include soil erosion, flooding, 
biodiversity loss and climate change.

Over to you
1 Using Figure 1, describe  one  
feature of the River Thames. (2 marks)
2 Using Figure 1, describe  
the land use of London. (4 marks)
3 Using Figure 2, describe the  
changes in tropical rainforest  
between 1986 and 2001. (4 marks)
4 Suggest some of the  
causes and the impacts of  
deforestation, such as that  
shown in Figure 2. (6 marks)

Figure 2 False-coloured satellite image of an area of Bolivian rainforest

August 4, 1986 (Landsat) August 11, 2001 (ASTER)

A satellite image or photograph is a 
picture of the Earth which has been 

taken from space. As you would expect, 
these are taken from above and can vary 
in scale. For example, they could show 
tropical storms forming above the Earth, 
lights from urban areas across a continent 
or they could zoom in and show detailed 
features such as residential streets and 
farmland in a particular town or region.

Physical and human 
features
The satellite photograph shown in 
Figure 1 is very detailed. It covers a large 
area of London. It is useful to start by 
looking at the photograph as a whole, 
and then focus on different sections, 
considering the colours, shape and 
location of different areas. Before reading 
on, what human and physical features 
can you identify?

1 The River Thames dominates the 
image as a dark, meandering line 
starting in the southwest of the 
photograph and stretching to the east.
2 Much of the River Thames is 
bordered by dense urban areas shown 
by the lighter brown square shapes, 
which are buildings. If you look closely, 
you can see straight lines within the 
built-up area — these are roads.
3 Finally, there are patches of green on 
the image, indicating vegetation and 
green spaces. The darker green patches 
are areas of woodland, whereas the 
lighter green may be grass or farmland.

Showing change 
over time
Satellite photographs are very useful 
when investigating how the physical 
or human landscape has changed 
over time. For example, they show the 

retreat of glaciers, the migration of 
rivers, expansion of cities or changing 
vegetation cover.

Figure 2 shows how an area of 
tropical rainforest in Bolivia changed 
between 1986 and 2001. However, 
this satellite image is different from 
the one above as it uses a technique 
called ‘false-colouring’. This means 
that instead of showing the true colour 
of a tropical rainforest (green), it uses 
another colour (in this case red via 
infrared radiation) to make the key 
features stand out. The lighter pink 
areas of the photograph indicate areas 
which have been deforested, whereas 
the darker red are areas of existing 
tropical rainforest.

As a GCSE geographer you should be able to 
interpret a range of images such as ground, aerial 
and satellite photographs. This ‘Geographical 
Skills’ column will give you the skills to interpret 
satellite images and, using examples, apply 
your understanding to exam-style questions.
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Figure 1 The UK’s major 
motorway network
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The building of motorways in the UK began at 
the end of the 1950s and resulted in profound 

changes to the cultural and physical landscape of the 
country. Figure 1 shows the UK’s motorway network 
today. The photo shows junction 15 of the M1, with 

the A4500 running into Northampton to the right.

Divided farmland
When the UK’s motorways were built, existing roads 

tend not to be used — the A1(M) is an exception. 
The norm is for motorways to be laid out through the 
countryside, often through good farmland as can be seen 
in the photograph. This divides farms and makes access 
from one side of the road to the other very difficult. The 

The M1, 
junction 15

landscapes pictured
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loss of land for farming is made worse 
when the motorway crosses an existing 
road and roundabouts and slip roads 
have to be constructed to allow access 
to and from it.

Service stations
Motorists and lorry drivers need to 
refresh and refuel, so services have 
to be provided. Service stations have 
been constructed at approximately 
40-kilometre intervals along the UK’s 
motorways. The ones shown here, just 
beyond the road junction, are quite small 

examples. Larger ones, such as those 
found further north on the M1 and 
elsewhere on the motorway network, 
take up considerable areas of land for 
vehicle parking, shops, restaurants and 
refuelling stations.

Relocating industry
The effect of the changing pattern of 
accessibility created by the motorway 
network on the location of industry 
has been quite striking. There has 
been a shift away from coalfields 
and urban locations to places which 

are well served by road transport. 
The photograph shows the large 
Swan Valley Way industrial estate, 
typical of so many which have been 
developed alongside motorways. In 
such situations raw materials can be 
collected and assembled to make 
industrial products, which can then 
be easily distributed via the motorway 
network to main markets and to ports 
for export. Some of the large buildings 
are warehouses which serve as 
distribution points for the products of 
certain companies or retail outlets. 
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Changes in Edinburgh

booming city, which is expected to see 
population growth from 507,170 (2016) 
to 546,444 (2026). This is a growth 
rate of 7.7%, almost double the rate of 
Scotland as a whole.

Economic change 
in Edinburgh
There has been a shift away from a 
traditional industrial base, as can be 
seen in the area of Leith, which was 
once a major shipping port with wine 
warehouses, shipbuilding, leadworks 
and whisky production.

Although Leith is still a deep-water 
port handling over 1 million tonnes 
of cargo a year its industries have 
declined as the economy shifted from 

a manufacturing base to a service-led 
economy. This process is known as 

deindustrialisation.
As part of the move 

into a post-industrial 
economy, Leith 

experienced 
major 

case study

Figure 1 Edinburgh, 
and the route of the 
Borders main line 
railways

Edinburgh

Belfast

Cardiff

London

Glasgow

This article looks at economic and social changes in Edinburgh 
and how these affect employment and regional growth. 
It provides a useful case study for GCSE geography.

I n 1999 the Scottish 
government was formed 
through a process known 

as devolution, and the new 
Scottish Parliament was 
established in Edinburgh. 
This was a decisive moment 
in the history of Scotland and 
brought new political power, 

jobs and increased wealth 
to Edinburgh. It is a 

prosperous and 
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regeneration. This involved the building 
of Ocean Terminal, which is a large 
shopping centre with various upmarket 
eating outlets along the shoreline. There 
was also a housing regeneration project 
along the waterfront — these have 
become desirable properties to own.  
The Royal Yacht Britannia is permanently 
located in the old docks and is an 
important tourist attraction.

Embracing globalisation
Many small technology start-up 
businesses have located at Leith, such 
as Storm Ideas and Skyscanner. Storm 
Ideas works with large entertainment 
brands in the USA, such as Disney. The 
company creates social media content for 
their different programmes. This is an 
example of how Edinburgh has embraced 
globalisation within its new industrial 
base in the quaternary sector.

Leith Docks is now a centre for 
the service industry, particularly 

shopping and tourism, and the Scottish 
government also wants to use the docks 
as a base for manufacturing offshore 
windfarm machinery. This is partly 
because of the Scottish government’s 
desire for local job creation and partly to 
meet Scotland’s target of being a net zero 
carbon economy by 2045.

Financial services such as banks and 
insurance companies are important 
employers in Edinburgh, bringing well-
paid jobs into the city and contributing 
to its increasing affluence. Lloyds Bank 
is registered in Edinburgh and has ten 
offices across the city. It provides 3,000 
jobs locally and hosts a number of asset 

management companies, which oversee 
more than £550 billion.

Across Edinburgh there has been 
a boom in office development and 
research spaces. An example of this is 
the new research centre at the Royal 
Infirmary Hospital, which specialises 
in medical research and was a joint 
investment between the University of 
Edinburgh and the NHS.

Infrastructure 
improvements
Edinburgh has experienced significant 
economic growth and an increase in 
population. However, this has meant 

Changes in Edinburgh

Naomi Findlay

Glossary
Globalisation Increased 
interconnectivity between people and 
places across the world.
Infrastructure Basic facilities and 
services required for society to 
function, e.g. hospitals, schools and 
roads.
Post-industrial economy Economic 
changes from heavy industry into 
a service and knowledge-based 
economy.
Quaternary sector Businesses that 
create money out of knowledge or 
information, e.g. research companies.

Go to www.hoddereducation.co.uk/
wideworldextras for a lesson plan 
on this topic.

WideworldExtras

The Queensferry Crossing, on the right, 
opened in 2017. It extends the M90 
across the Firth of Forth
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Exam practice
Using examples, explain how  
Edinburgh's economy has changed  
over time. (9 marks)

that existing infrastructure has been 
put under strain. Part of the Scottish 
government’s plan to ease congestion 
was the rebuilding of an old railway 
line into the Scottish Borders, which 
lie to the south of the city. The new 
line opened in 2015 running from 
Tweedbank to the town of Galashiels, 
and passing through old mining 
villages such as Gorebridge in rural 
Midlothian before reaching central 
Edinburgh.

The railway has triggered a housing 
boom, which is expected to continue 
as people choose to commute to 
Edinburgh. It has also reduced car 
journeys. In 2019 the UK government 
announced a feasibility study to assess 
the possibility of extending the Borders 
railway to Hawick and Carlisle, but it 
could be many years until this is built 
even if it is approved.

There has also been investment in 
roads, including the construction of 
the new Forth road bridge, extending 
the M90 connecting Edinburgh to the 
Highlands in the north of Scotland across 
the Firth of Forth. This has encouraged 

new housing in southern Fife, which is 
cheaper than in the city.

Edinburgh airport has also seen major 
growth in passenger numbers. Since 2012 
there has been a year-on-year increase 
in passengers arriving into Edinburgh 
airport, and it is estimated that by 2020 
there will be 13.1 million people using 
this airport annually. To cope with 
this projected increase the airport has 
increased its arrivals area, security and 
cargo storage.

The changing rural–
urban fringe
Midlothian is a region south of 
Edinburgh which used to be a coal 
mining area, with most people employed 
in the local mines. The decline of heavy 
industry in the area, including closure 
of the mines in the 1970s and 1980s, led 
to high unemployment. Many moved 
away leaving a relatively small rural 
population. 

Midlothian has recently enjoyed 
the benefits of the rising affluence and 
opportunities in the city of Edinburgh 
largely due to the new Borders railway 
line taking people quickly into the city 
centre. Newcomers to the area are often 
relatively highly paid and skilled workers, 
raising the overall wealth of this rural 
area significantly.

In contrast the town of Hawick 
has seen continuing depopulation, 
exacerbated by the new Borders railway, 
which serves nearby Galashiels but 
not Hawick. This means Hawick has 
struggled to retain its population and 
has lost 6% of its total population in the 
last 20 years, a trend which is unlikely to 
change unless access is improved.

Strategies to bridge 
the north–south 
divide in Scotland
One of the areas that the Scottish 
government has sought to focus on is 
trying to make sure that wealth creation 
is possible across the whole country. In 
doing this, it aims to reduce economic 
inequality across Scotland. 

Traditionally, the Scottish Highlands 
have suffered from a lack of connectivity, 
such as lack of good roads or superfast 
broadband. To address this divide, 
the Scottish government has invested 
heavily in dualling the A9, which 
connects Edinburgh to Inverness. This 
project is due to be completed by 2025 
and will cost £3 billion. The hope is that 
this will encourage more tourism and 
businesses to locate to the Highlands, as 
access to the central belt (Edinburgh and 
Glasgow) becomes easier.

Scotland’s place in 
the wider world
Scotland likes to be seen as an outward-
looking country which works alongside 
partners across the world. Scotland’s 
biggest trading partner is China, to which 
it exports huge quantities of smoked 
salmon and Scotch whisky.

Scotland values membership of the 
European Union (EU) for a number 
of reasons and Scots voted strongly 
to remain in the EU in the 2016 
referendum. The country has benefited 
from substantial EU grants to support 
the rural economy, including money for 
improving roads and community centre 
renovations. Scotland has also benefited 
from freedom of movement and many 
people from across the EU have moved 
to Scotland, which has meant that the 
agricultural and tourism industries have 
been able to thrive. Scotland is keen to 
keep these ties as they are beneficial 
socially, culturally and economically.

The Royal Yacht Britannia is now 
permanently moored at Leith

The Borders railway connects rural Midlothian with Edinburgh
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case study

Managing climate change
Evaluating the Paris Agreement

For GCSE geography you need 
to know about attempts to 
manage climate change through 
international agreements. This 
article looks at the effectiveness 
of the 2015 Paris Agreement, 
and also considers alternative 
energy production and 
improving energy efficiency.

C limate change is a global 
problem. Greenhouse gases 
cross international borders and 

some of the worst-affected countries are 
lower-income countries (LICs) which 
hold the least blame for this issue. 
Scientists agree, a global solution is 
needed to tackle climate change.

In the past international agreements 
to limit the effects of climate change 
have not been very successful but a 
major initiative was agreed in 2015. It 
is known as the Paris Agreement. Over 
190 countries agreed to cut their carbon 

emissions with the aim of limiting 
global temperature increases to below 
2°C, and if possible to 1.5°C, thus 
reducing impacts of climate change.

Unlike previous agreements, the 
world’s biggest polluters — the USA 
and China — both signed up to the 
Paris Agreement. Equally important 
was the pledge by higher-income 
countries to donate $100 billion a year 
by 2020, to help LICs adapt to the 
effects of climate change.

The Paris Agreement is not perfect. 
All countries will continue to release 
greenhouse gases and some countries 
can increase their emissions. LICs are 
concerned that not enough money is 
being provided to help them adapt. 
Perhaps more important is that 
very little of the Paris Agreement is 
legally binding. Therefore, future 
governments may decide to ignore 
the commitments agreed to in 2015. 
In fact, this has already happened 
— President Trump has withdrawn 

the USA from the agreement from 
2020. In December 2019, countries 
met in Madrid at the UN conference 
called COP25. The Swedish teenage 
climate change activist Greta Thunberg 
addressed the meeting, arguing that 
little had been achieved and accusing 
countries of using loopholes to avoid 
action. The next meeting will be in 
Glasgow later in 2020.

Jack Thompson

In the UK, energy production from renewable sources has increased threefold since 2015

Source: Carbon Brief (2012 figures)

Figure 1 Share of greenhouse gas 
emissions
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Responses to the 
Paris Agreement
In the first few years responses have 
been mixed and although about two-
thirds of new energy production is from 
renewable energy, global greenhouse 
gas emissions are still at a record high 
(37 billion tonnes in 2018). In addition:

 ■ forests (an important carbon sink) 
continue to be destroyed

 ■ in some countries fossil fuels 
continue to be subsidised by 
governments, making them cheaper 
than generating renewable energy

 ■ electric car sales remain low (less 
than 1% of global sales)

 ■ some countries are still building 
coal-fired power stations. China 
is alleged to have increased such 
production in 2018

USA
Barack Obama was president of the USA 
when agreements were made to reduce 
carbon emissions. However, in 2017, 
Donald Trump became president and 
although the USA cannot formally leave 
the Paris Agreement until 2020, Trump 
reversed climate policies claiming that 
they were bad for the US economy. He 
also cancelled plans to donate $2 billion 
to the fund for LICs as he was unhappy 
that the agreement allowed China to 
continue building coal-fired power 
stations while the USA could not. 

Trump’s change of policy saw US 
banks increase their investment in 
coal and other fossil fuels, reversing 
a 36% decline immediately after the 
Paris Agreement.

Despite President Trump’s 
controversial decision, many US states, 
cities, green groups and businesses 
have not followed his lead. More than 
80 cities have committed to producing 
energy entirely from renewables. 
New York City plans to convert all 
public buses to electric by 2040, and 
Los Angeles has abandoned plans 
to replace ageing gas power plants 
with fossil fuels, instead investing in 
renewable energy.

Thousands of businesses including 
Amazon and Google have promised 
to follow the goals set in Paris. But as 
the world’s second-biggest polluter, 

Glossary
Carbon sink A natural reservoir that 
absorbs carbon dioxide and stores it.
Legally binding An agreement set in 
law which cannot be broken.

An Extinction Rebellion protest 
in London in 2019
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Exam practice
Assess the extent to which  
international agreements are an 
important factor in mitigating 
(preventing) climate change. (9 marks)

Greta Thunberg addressed the 
COP25 conference in Madrid

the USA under Trump has influenced 
other countries, who argue that there 
is little point in cutting greenhouse 
gas emissions if the USA’s are actually 
increasing. Russia, Brazil and Turkey, for 
example, will no longer attempt to meet 
the targets they agreed in 2015.

UK
There are only five coal-powered 
electricity generating stations left in the 
UK, and all will be closed by 2025. In 
the last 5 years a third of all UK fossil 
fuel generating capacity has closed 
as power stations reached the end of 
their life or became too expensive to 
run. Meanwhile, renewable energy 
production has tripled. In 2018, 
renewable energy production overtook 
that of fossil fuels for the first time. 
Wind power provides just under half 
of this, followed by solar power and 
burning biomass. This has helped to 
cut our greenhouse gas emissions while 
increasing our energy security.

The increased use of energy-efficient 
products in homes (such as LED light 
bulbs, more efficient fridges and 
vacuum cleaners) is arguably of more 
importance than using renewables. As 
a result, electricity use per person in 
the UK has fallen to 1984 levels and 
many environmental campaigners 
believe that the government should 

be doing more to improve energy 
efficiency rather than pursue an 
expensive policy of subsidising 
renewable energy.

Perhaps more important is to move 
away from transport which relies on 
petrol and diesel. The government 
has set a deadline that all new cars 
in the UK must be ‘effectively zero 
emission’ by 2040, although it is now 
under pressure to ban all sales of new 
petrol and diesel cars by 2032. This 
would reduce carbon emissions and 
also improve poor air quality, linked to 
40,000 deaths a year. However, in the 
UK electric car sales remain slow due 
to concerns about their high cost, lack 
of charging points and the low mileage 
electric cars can be driven before 
requiring another charge.

Popular protests
In August 2018, Greta Thunberg gave 
up school to protest at the lack of action 
on climate change. Greta sat outside 
Sweden’s parliament building every 
day for 3 weeks during school hours. 
She encouraged her classmates to 
join her and posted a photo of herself 
online with a caption stating, ‘School 
strike for the climate’. This went viral 
and she was soon joined by other 
student protestors. Young people in 
other countries began to demonstrate 

using the #FridaysForFuture hashtag 
to raise awareness. Greta now speaks 
at international meetings all over the 
world. 

Inspired by Greta, millions of 
people worldwide have joined protests 
to draw attention to the crisis of 
climate change, including Extinction 
Rebellion protests in London and 
other UK cities. Their aim is to create 
‘a world that is fit for generations to 
come’ using peaceful protest.

The future
Our climate is changing. The UK’s 
10 hottest years have all occurred 
since 2002 and the highest daily UK 
temperature ever, 38.7°C, was recorded 
in Cambridge in July 2019. Many agree 
that if action is taken the initial aims of 
the Paris Agreement could still be met, 
but responses have been mixed and 
because much of the agreement is not 
legally binding some countries will do 
little to cut emissions.

Many LICs complain that higher-
income countries are not acting to 
reduce their emissions, nor are they 
funding LICs to help them to reduce 
theirs. Countries such as Bangladesh, 
Thailand and Vietnam need help to 
adapt to rising sea levels and cities 
including Shanghai, Manila and 
Dhaka are vulnerable to flooding as 
sea levels rise.

Action on a local and national scale 
may prove important as protestors put 
pressure on governments to do more. As 
technology improves renewable energy 
and electric cars will become cheaper 
and energy efficiency will improve 
further. Nevertheless, many people 
remain concerned that current action is 
simply not enough.
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Development issues are complex in origin and challenging to 
address. This article discusses a college training some of the world’s 
poorest rural women to be solar engineers in their home villages, 
helping to tackle a range of development issues simultaneously.

V isit the website of the UN-supported 
charity Barefoot College (www.

barefootcollege.org). Non-government 
organisations (NGOs) such as this rely 
on funding from both corporate and 
individual donations, as well as successful 
grant applications, in this case from the 
UN Women group.

geography online

Women demonstrate solar cookers at the 
Barefoot College in Tilonia, IndiaThe impact of Solar Mamas 

on their communities

Bringing light 
to the dark

WW 31_4_pages.indd   18 18/02/2020   14:49



19www.hoddereducation.co.uk/wideworld

Training rural women
The Barefoot College was established 
in 1972 in Tilonia, India, and trains 
women from remote rural communities 
to become solar engineers so that they 
can install and maintain solar energy 
facilities in their own settlements.

Scroll down the introductory page 
and read details of these ‘solar mamas,’ 
and watch the short ‘Welcome’ video 
at the bottom of the page.

At the end of the video, on the 
menu bar at the top click ‘Approach’. 
The Barefoot College promotes 
intermediate technology, but focuses 
on women as the main drivers for 
village improvement on the basis 
that men are more likely to migrate 
to towns and cities, taking their skills 
with them. Women are more likely 
to remain in their villages and their 
training can have long-lasting benefits 
for their communities.

GeoQuest 1
What are the five guiding principles 
that have underpinned 40 years of the 
Barefoot College?

Select the ‘About’ heading on the menu 
bar and click on the ‘Barefoot Today’ 
image. Click through the timeline of the 

Answers to GeoQuest
1 Village-based solutions; village 
wisdom; appropriate (intermediate) 
technology; dynamic education; women 
first.
2 Seventeen countries in Latin 
America benefit from Barefoot College 
training. Each solar engineer benefits 
approximately 157 people (11,000 ÷ 70).
3 Women can now devote time 
to money-making activities, avoid 
breathing in smoke from wood-burning 
fires, and reduce deforestation.

organisation’s development. Notice how 
the training programmes have expanded 
from their origins in India to operate in 
the majority of the world’s developing 
countries.

A global endeavour
Hover over the ‘About’ heading and a 
dropdown menu appears. Click ‘Where 
we work’ and get a sense of the scale 
of global training that is taking place as 
a result of the Barefoot College.

GeoQuest 2
In how many countries does the college 
work in Latin America? On average, 
how many people does each trained 
solar engineer benefit there?

The Barefoot College has a positive 
impact on most of the UN’s 17 Global 
Goals for Sustainable Development by 
bringing solar energy to remote 
communities using readily available 
technology and the skills of trained 
women. Click on ‘Solutions’ in the 
upper menu bar and scroll down to see 
precisely how many.

The short video at the top of 
the page illustrates some of the 
barriers women face in remote rural 
communities, but also how Barefoot 

College training supports personal 
growth as well as practical benefits for 
their villages.

Scroll down the page and click on 
the ‘Solar’ image to see how solar 
energy provides not only illumination at 
night for off-grid villages, but is also the 
power source for a range of intermediate 
technology improvements.

GeoQuest 3
What are the economic, social and 
environmental benefits of developing 
parabolic solar cookers in rural 
communities?

Barefoot College is now expanding its 
range of activities beyond training solar 
engineers. Scroll down the ‘Solutions’ 
page and read about improving water 
supply, health, education, and female 
enrichment by clicking on the relevant 
images.

Conclusion
GCSE geography courses ask you to 
study development issues and ways 
to reduce global inequality. They also 
require a study of sustainable energy 
and resource use. The initiatives offered 
by the Barefoot College provide 
useful case studies that cover both 
these areas of the course, and show 
how bottom-up strategies affecting 
and employing key members of poor 
communities can be more effective 
than top-down initiatives delivered 
by the people who do not live within 
those communities.
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changing places

The Amazon 
wildfires of 2019

W ildfires are unwanted fires in a 
rural area. They can be caused 

naturally, for example by lightning strikes 
and volcanic eruptions, but are most 
commonly caused by humans — by 
accident or on purpose. Wildfires are 
most common in hot areas or regions 
that experience drought or dry seasons. 
When vegetation is dry it becomes 
more flammable. This, coupled with 
winds, can cause wildfires to spread 
uncontrollably with dire impacts.

What caused the 
2019 wildfires?
As the Amazon is a tropical rainforest 
(see back page), it may be surprising that 
this region experiences annual wildfires. 
Tropical rainforests are typically very 
wet and humid — the Amazon receives 

around 4 metres of rain a year on average. 
However, there is an annual dry season 
which usually begins in July and August 
and coincides with a common practice 
called ‘slash and burn’. ‘Slash and burn’ 
involves cutting down the vegetation and 
burning it to make way for agriculture, 
cattle ranching, logging and mining. These 
fires can easily get out of hand during the 
dry season, especially in windy conditions, 
and turn into wildfires. 

In 2019, wildfires increased by 80% 
compared to previous years, with over 
80,000 fires being reported in Brazil alone. 
NASA even stated that the fires were so 
large, they could be seen from space. This 
exponential growth has been attributed to 
the change in national priorities brought 
about by Brazil’s president, Jair Bolsonaro. 
Bolsonaro has encouraged more farming 

and development in the Amazon 
rainforest by weakening protection  
from illegal deforestation, which has 
resulted in protests by environmental  
and indigenous groups.

Why were these wildfires 
so significant?
First, the Amazon rainforest is the 
world's largest carbon sink. This is 
important as trees absorb and store 
carbon dioxide (a greenhouse gas) from 
the atmosphere, helping to mitigate 
climate change. Therefore, slash 
and burn practices not only destroy 
this carbon sink, but the burning 
also transfers carbon back into the 
atmosphere, contributing further to 
the enhanced greenhouse effect and 
climate change.

Michelle Minton

Go to www.hoddereducation.co.uk/
wideworldextras for an activity on 
this topic.

WideworldExtras

A wildfire in the Brazilian Amazon rainforest

One geographical issue that made the headlines in 2019 was 
the Amazonian wildfires. Exploring this event brings together 
GCSE geography topics of climate change, deforestation and 
threats to biodiversity.
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Glossary
Carbon sink A reservoir or store of 
carbon.
Mitigate/mitigation To reduce 
impact.
Positive feedback loop A cycle which 
increases an impact or process.
Slash and burn A land-clearing 
practice to clear vegetation by first 
cutting it down and then burning it.
Wildfires Unwanted fires in a rural 
area.

Exam practice
1 Define ‘wildfire’. (2 marks)
2 Describe ‘slash and burn’  
agriculture. (4 marks)
3 Explain the local and global  
impacts of wildfires in the  
Amazon rainforest. (6 marks)

A sharecropper slashes and burns a 
section of rainforest

Following deforestation, this area of 
Brazilian rainforest was used for mining

Furthermore, this leads to a damaging 
positive feedback loop. Half of the rain 
in the Amazon rainforest comes from the 
trees themselves, this is called convectional 
rainfall. Therefore increased deforestation 
in this area will reduce precipitation and 
increase dry conditions and the chance of 
wildfires, which in turn will continue to 
destroy trees (see Figure 2 on back page)
and make the area drier and so on. 

Scientists are concerned the Amazon 
rainforest is nearing a ‘tipping point’ 
as historic droughts have been noted 
in 2005, 2010 and 2016. The result of 
which could be the irreversible change 
from rainforest to grasslands.

In addition, the Amazon rainforest 
is the most biodiverse place on Earth, 
home to 10% of the world’s species, 
including approximately 16,000 
different tree species. Wildfires not 
only destroy the flora but also the 
habitats of mammals, insects, reptiles 
and birds, this includes species that are 
yet to be discovered.

Conclusion
Climate change is a global issue and 
requires both global and local solutions 
alongside political action. The Amazon 
rainforest is commonly described 
as the ‘lungs of the Earth’, and its 

protection is vital for human, plant 
and animal life on Earth. Researchers 
suggest sustainable land management 
is vital to reduce wildfires in the 
future and this requires rigorous law 
enforcement and education.
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Amazon 
wildfires

changing places

Wildfires in the tropical rainforest of the Amazon 
dominated the environmental news in 2019. 
Wildfires in the world’s largest store of harmful 
carbon had increased by 80% compared with 
previous years, potentially contributing greatly 
to the greenhouse effect and climate change.

Figure 2 Influence of deforestation 
on precipitation

Figure 3 Number of wildfires recorded in Brazil by year
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Figure 1 Location of 
the tropical rainforest

Tell us what you think        @HodderMagazines

WW 31_4_pages.indd   2 18/02/2020   14:48




