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CHAPTER 1

THE EARTH’S CLIMATE

‘Climate’ refers to the average weather conditions over a long 

period of time – a period of at least thirty years, according to the 

World Meteorological Organization.

1

 In contrast to the weather, 

therefore, the climate changes very slowly. A 5 °C drop in temper-

ature from one day to the next is completely different from the 

climate cooling by 5 °C. In the latter case, we would be plunged into 

conditions resembling  the last ice age, and Northern Europe and 

North America would once again be covered by thick sheets of ice.

2
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Most of the sun’s rays penetrate the 

Earth’s atmosphere and reach its 

surface 

[1]

. These rays are absorbed 

by the Earth and then released as 

thermal radiation, or heat 

[2]

.

1

 Without 

the presence of certain gases in the 

Earth’s atmosphere, such as water 

vapour (H

2

O), carbon dioxide (CO

2

), 

ozone (O

3

), nitrous oxide (N

2

O) and 

methane (CH

4

), this thermal radiation 

would simply escape unhindered  

back into space 

[3]

.

2

 This would make 

the climate around 33 °C colder, and 

the entire planet would freeze over.

3,4

But, thanks to this layer of naturally

occurring gases, thermal radiation is 

prevented from freely escaping the 

Earth’s atmosphere.

5

 Instead, a propor-

tion is absorbed and then released 

again, in all directions – including back 

down towards the surface of the 

Earth 

[4]

.

4

 This means that both the 

lower-lying layers of air and the Earth’s 

surface get heated again.

6

 This process 

of natural warming is known as the 

‘natural greenhouse eff ect’.

2

 The gases 

responsible for this are called 'natural 

greenhouse gases', and they ensure 

that the average global temperature 

remains at around 14 °C.

7

The Natural  Greenhouse Effect
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[1]

20.95%

78.08%

0.93% noble gases

 

 0.04% greenhouse gases

Composition of dry air in the 

Earth’s atmosphere

1

nitrogen

oxygen

noble gases

greenhouse gases

Natural  Greenhouse Gases

In the Earth’s atmosphere, dry air (i.e. 

air free of water vapour) consists mainly 

of nitrogen and oxygen 

[1]

.

1

 The concen-

tration of natural greenhouse gases 

is actually vanishingly small. Carbon 

dioxide (CO

2

), ozone (O

3

), nitrous oxide 

(N

2

O) and methane (CH

4

) together make 

up only about 0.04% of the Earth’s 

atmosphere.

2

 Water vapour (H

2

O)  

makes up on average around 0.25%.

3

 

Despite their low concentrations, 

however, natural greenhouse gases 

have a decisive influence on the 

climate. Unlike oxygen and nitrogen, 

they can absorb thermal radiation, 

and thereby prevent it from escaping 

directly from the Earth into space  

(p. 8).

4

 Without them, the climate  

would be 33 °C colder 

[2]

 and  

the Earth would be uninhabitable.

5,6
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Contribution of greenhouse gases to 

the natural greenhouse effect 

[2]

5

Before industrialization began,  

the average global temperature  

was around +14 °C.
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Volcanic eruptions can both warm 

and cool the Earth’s climate. Volcanic 

activity releases carbon dioxide (CO

2

), 

which intensifi es the greenhouse 

eff ect (p. 8), infl uencing the climate for 

centuries or even millions of years 

[1]

.

1,2

Eruptions can also spew gases and 

particles  into the upper atmosphere, 

where they form ‘aerosols’ (p. 26). 

These aerosols scatter some of the solar 

radiation  back into space 

[2]

,

3

  which can 

cool the climate for several years after 

the eruption.

2,4

aerosols

Volcanoes and the Sun
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