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Climate Literacy Guide: Section 2

“

“

There is no task that is more urgent, more
compelling or more sacred than that of
protecting the climate of our entire planet
for our children and grandchildren.
Christiana Figueres, Executive Secretary of the UNFCC 2010 – 2016
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Introduction
The aim of this section is to give you a brief, but accurate understanding of the definitions,
causes and consequences of climate change that will help you understand the necessity for
action, and feel confident communicating this to others.

Definitions
What is climate?

Climate is used to refer to a region’s long-term weather patterns. This is measured in terms of variables such as
average rainfall, maximum and minimum temperatures throughout the seasons, hours of sunshine, humidity and the
frequency of extreme weather.

What is climate change?

Climate change is a large-scale, long-term shift in the planet’s weather patterns or average temperatures. Since the
last ice age, which ended about 11,000 years ago, the earth’s climate has been relatively stable with a global average
temperature of about 14 °C. However, in recent years, the global average temperature has been increasing.
Scientific evidence shows that the average temperature of the planet’s surface has risen by 0.89 °C from 1901 to
2012. Compared with climate change patterns throughout the earth’s history, the rate of temperature rise since the
Industrial Revolution has been very high (Met Office, 2017).

This cartoon puts recent warming in the context of changes in temperature since
the end of the last glaciation:
https://xkcd.com/1732/

Global warming and climate change are sometimes used interchangeably. Climate change refers to changes in all
climate variables and can be natural long-term causes as well as caused by humans. Global warming refers to recent
human-induced increases in global temperatures, and these are causing climate change. For the purposes of this
manual, we will refer to climate change, rather than global warming as this is the most commonly used term.

What is climate change?
Climate change refers to changing
global climate patterns, in particular
an increase in average temperature
from the mid to late 20th century
onwards and caused largely by
human activity.
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What are the impacts of climate change
The climate is a complex system, so seemingly small changes in average temperature could have large impacts
on factors that influence life – such as the amount of rainfall and extreme high or low temperatures. The earth’s
ecosystem as we know it is finely balanced, so small changes will impact which animals (including humans) can live
where, including what crops we can grow.
Climate scientists build ‘climate models’ to look at a range of future scenarios to try and predict what might happen
at different levels of temperature increase. The diagram below is adapted from the Intergovernmental Panel on
Climate Change. Some of these impacts will be felt locally in Scotland, whereas others will be more severe on a
global scale, but the interconnectedness of our society and food systems mean that we will all be affected. In 2015,
world governments at a United Nations climate change conference in Paris agreed that global average temperature
increases should be limited to 1.5°C.
Global mean temperature increase relative to 1980 - 1999 in °C.
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What are the impacts of climate change for Scotland and the UK?

We are already seeing evidence of Scotland’s climate changing. Over the last few decades our climate has warmed,
sea-levels have risen, rainfall patterns have changed and we have been impacted by more frequent extreme weather
events. Temperatures have been increasing, with the last decade the warmest since records began. Rainfall has been
increasing in Scotland over the last thirty years with heavy downpours more common. These changes are predicted to
continue and to intensify over the coming decades.
Key long-term climate change trends for Scotland are:
W
 eather will remain variable and it may become
more variable
T
 ypical summer is hotter and drier
T
 ypical winter / autumn is milder and wetter
S
 ea level rise

We can also expect to see:
Increase in summer heat waves, extreme
temperatures and drought
Increased frequency and intensity of heavy rainfall
events
R
 educed occurrence of frost and snowfall
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How will a changing climate affect us?

Changes in our climate are likely to affect our lives in many ways and are likely to lead to disruptive events, such as
flooding, or more gradual changes such as changes in water supply or the productivity of our agriculture.

1. The natural environment: Some distinctive Scottish species, like the puffin, may be lost.
2. Infrastructure: Transport, energy, water and communications networks can all be affected by
disruptive events like floods, landslides or heatwaves.
3. Food and farming: Changing weather patterns will impact on how productive farming is in
Scotland. Much of our food is imported from elsewhere so climate change in other parts of the
world will affect our food supply too.

The impacts of climate change
We are already seeing evidence of
climate change, both globally and
more locally in Scotland. As the
climate gets warmer, the impact on a
wide range of life-supporting systems
such as water supply, agriculture
and ecosystems will be severe and
irreversible. Climate change mitigation
is about reducing emissions to a level
where we can limit temperature rises
to 1.5°C but we are running out of
time.

Adaptation Scotland have identified ‘15 Key Consequences’ of climate change for
Scotland. Which are most relevant to where you live?
https://www.adaptationscotland.org.uk/application/files/5914/9304/9515/15_Key
_Consequences.pdf
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Why is climate change happening?
To answer this question, we need to understand how the earth keeps a fairly constant surface temperature. The
temperature of the earth’s surface is largely determined by the balance of how much of the sun’s energy is kept
within the land, sea and atmosphere, and how much escapes back out to space. Gases in the atmosphere called
‘greenhouse gases’ act as a blanket, stopping heat energy from escaping to space. Without this natural ‘Greenhouse
Effect’ global average temperatures would be 30°C colder than they are today and the earth would not be habitable by
humans.

1

2

3

4

5

1. All of our energy comes from the sun and arrives as short wave radiation.
2. Some solar energy is reflected back out to space from the clouds, atmospheric dust or the
earth’s surface. The rest passes through our atmosphere.
3. When the sun’s energy is absorbed by the land or sea, these heat up and in turn emit heat,
some of which escapes to space.
4. A large amount of the heat coming from the land and sea is absorbed by greenhouse gases
and re-emitted, warming the atmosphere.
5. The more molecules of greenhouse gases in the atmosphere, the more heat is trapped and the
warmer the planet becomes.

The causes of climate change
Gases in the earth’s atmosphere act
like a blanket trapping energy from
the sun as heat. This is a critical
process that keeps our planet
habitable, however, increased levels
of particular gases trap an increasing
proportion of heat and lead to
increases in global temperature.
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What types of gas produce the greenhouse effect?
Greenhouse gases are defined by the United Nations in the Kyoto Treaty on Climate Change and there are seven in
total. The three most important naturally occurring greenhouse gases are carbon dioxide, methane and nitrous oxide.
The other four are man-made gases and are mainly used for refrigeration. Each gas absorbs different amounts of
heat - the ‘Global Warming Potential’ is a measure of this. The total amount of warming also depends on how much of
that gas is in the atmosphere. To return to our blanket analogy, how warm we stay depends on how thick the blanket it
is (Global Warming Potential) and how many blankets we put on (amount in the atmosphere).

Greenhouse gas
Global warming
potential (compared to
carbon dioxide)

Carbon dioxide

Low (1)

Methane

Nitrous oxide

Medium (25)

High (296)

Amount in the
atmosphere (compared
High (1230)
to the amount of nitrous
oxide)

Medium (5.5)

Low (1)

Also called

CH4

N2O

CO2

Key greenhouse gases
Reducing emissions of all three main
greenhouse gases is important, but
carbon dioxide is the most important
because it is so much more abundant.

Where do greenhouse gases come from?
These three naturally occuring greenhouse gases discussed are produced and absorbed by various natural processes:
 sink is a process where greenhouse gases are removed from the atmosphere.
A
A source is a process that puts greenhouse gases into the atmosphere, where they can trap heat.
A store is somewhere on land or in water containing greenhouse gases or their components.
In a balanced system, sources and sinks are equal and the amount of greenhouse gases in the atmosphere stays the
same. The answer to the question ‘where do greenhouse gases come from?’ is that the the balance of sources and sinks
changes, meaning more greenhouse gases are put into the atmosphere than are removed.
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The diagram below shows some of the key sinks, sources and stores of carbon. Sinks are shown as green arrows,
sources are shown as red arrows and stores are shown in black. The numbers are in Giga-tonnes (billion tonnes) of
carbon and these are approximate.

4

3
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Atmosphere
730

Human
activity
32.5

1
2

Fossil fuels
5,000 - 10,000

Peat bogs, soils
and vegetation
1,580

1. As a plant grows, it absorbs carbon dioxide (CO2) and water to create sugar and oxygen
during photosynthesis. The carbon is then stored as living plant material until the plant dies. As it
decomposes, CO2 is released to the atmosphere again. If this decomposition happens where there is
no oxygen (for example in waterlogged peat bogs) it produces methane (CH4)instead of CO2.
2. There are significant amounts of carbon stored just under the surface of the planet in the form
of fossil fuels (coal, oil and natural gas). There are formed over millions of years from the remains
of prehistoric plants and animals – all the carbon they stored as they were growing is trapped
underground. Normally this source of carbon is stored and therefore does not contribute to climate
change but when fossil fuels are extracted and burnt to release energy, the carbon, which has been
stored for millennia, is released into the atmosphere as CO2 and becomes an active greenhouse gas.
3. The oceans are a significant store of carbon. Water directly absorbs CO2, but living organisms also
absorb and release CO2, much as with plants on land.
4. The atmosphere contains a store of carbon in the form of greenhouse gases.
5. Human activity alters the balance of sources and sinks of carbon. Stores of carbon such as fossil
fuels are being dug up and burnt, and sinks such as forests are being cleared. These are in addition
to natural processes so carbon dioxide is accumulating in the atmosphere.

Source, sinks and stores of greenhouse gases
There are lots of natural sources of greenhouse gases, particularly carbon
dioxide and methane. These natural processes are normally balanced.
Human activity results in greenhouse gases being released into the
atmosphere from carbon stores faster than they can be reabsorbed, leading
to human-induced climate change.

9

Climate Challenge Fund

How do human activities produce greenhouse gas
emissions?
Almost everything we do affects the amount of greenhouse gas emitted and removed because of the use of fossil
fuels and other carbon stores as energy sources, and because agriculture, resource extraction and land use change
usually lead to increased emissions.

Global Greenhouse Gas Emissions from human activities
3%

13%

45.5%

8%

13.5%

17.5%

Waste and
waste water

Transport

Energy supply
and industry

Buildings

Agriculture and
land use change

Forestry

Electricity: In the UK, around 52% of grid electricity comes from power stations that burn coal, oil and natural gas to
produce steam to turn turbines.
Heating: In the UK many households use natural gas or oil directly to heat their homes and hot water. A large proportion
of households globally use wood as a heating and cooking fuel and this leads to deforestation and emissions from land
use change.
Food: Global food systems are increasingly dependent on fossil fuels. The extraction, production and use of fertilisers
are the main manmade source of nitrous oxide. Irrigation, transport and processing of crops are often powered by fossil
fuels. Deforestation and land use change reduces the ability of the planet to absorb CO2 from the atmosphere.
Transport: Most transport is powered by fossil fuels; road vehicles by diesel or petrol, aeroplanes use jet fuel, ships run
on marine oil and trains on electricity or diesel.
Resource use and waste: Most of our goods and services such as clean water, clothing and computers are produced
using fossil fuels to extract, process and transport them. The decomposition of organic matter in landfill sites at the end
of their life produces methane and nitrous oxide.

Main human activities that cause
Greenhouse Gas (GHG) Emissions
Climate change is caused by ‘a 1,000 cuts’:
Nearly every human activity causes the
emission of a small quantity of GHGs but
the net effect of billions of daily activities
has a huge global consequence. The
levels of GHGs in the atmosphere have
increased exponentially since the industrial
revolution, due to human activity.

10

Climate Literacy Guide: Section 2

How have levels of greenhouse gas changed?
The current levels of greenhouse gases can be directly measured and these can be compared to levels found in
trapped bubbles of air found in ice sheets in Greenland and Antarctica. Ice forms in these places in visible layers, with
air trapped as it forms. These layers can be counted back (much like tree rings) – in some places ice cores reveal
800,000 years’ worth of ice layers, giving us a snapshot of levels of greenhouse gases going back millennia. Current
levels are much higher than they have been for more than 400,000 years.

Greenhouse gasses
Carbon
dioxide

Nitrous
oxide

Methane

Current concentrations (measured in
parts per million in the atmosphere)

408

1.9

0.33

Pre-Industrial concentration

280

0.9

0.280

% Change

43%

100%

17%

Atmospheric Carbon Dioxide levels

Atmospheric carbon dioxide
400

Current level

375
350
325
300
275
250
225
200
175
400,000

300,000

200,000

100,000

Today

Years before present

Summary
1. Global average temperatures have increased by almost 1oC in 100 years. This rate of
warming is very rapid and is causing climate change.
2. A rapidly changing climate and future global warming could have serious consequences for
human societies and life on earth.
3. Greenhouse gases produce the greenhouse effect – trapping heat in the earth’s atmosphere.
4. The way the global economy has developed to be reliant on fossil fuels, means that billions
of everyday actions are increasing the levels of greenhouse gases in the atmosphere, causing
global warming.

Further information
You can download the print-ready ‘Guide to climate change’ leaflet which covers causes and
impacts climate change, plus ways to tackle it.
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We support the Sustainable Development Goals.

Keep Scotland Beautiful is the charity that works
with organisations and communities to help
people to reduce carbon emissions, improve local
areas and adapt to the impacts of climate change.
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