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My revision planner

Component 1 Global Geographical Issues

Topic 1 Hazardous Earth
    6 How does the world’s climate system function, why does  

it change and how can this be hazardous for people?      
  15  How are extreme weather events increasingly hazardous  

for people?      
  20 Why do the causes, impacts and management of tectonic  

activity vary with location?     

Topic 2 Development dynamics
  28 The scale of global inequality and how to reduce it     
  37 How is one emerging country managing to develop?     

Topic 3 Challenges of an urbanising world
  48 What are the causes and challenges of rapid urban  

change?     
  55 Why does quality of life vary in megacities?     

Component 2 UK Geographical Issues

Topic 4 The UK’s evolving physical landscape 
  64 Why does the physical landscape of the UK vary from  

place to place?     
  70 Why is there a variety of distinctive coastal landscapes  

in the UK?     
  75 What are the challenges facing coastal landscapes and  

communities?     
  78 Why is there a variety of river landscapes in the UK?     
  83 What are the challenges facing river landscapes and  

communities?     

Topic 5 The UK’s evolving human landscape
  85 Why are people and places changing?     
  90 How is one major city changing?     

Topic 6 Geographical investigations
104 Revising your fieldwork     
108  Investigating coastal change and conflict     
110  Investigating river processes and pressures     
112  Investigating dynamic urban areas     
114  Investigating changing rural areas     
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Component 3 People and Environment Issues

Topic 7 People and the biosphere
116  Why is the biosphere so important and how do humans  

use its resources?     

Topic 8 Forests under threat
122 What are the threats to forest biomes?     

Topic 9 Consuming energy resources
134 How can the growing demand for energy be met?     

Now test yourself: answers [to follow]
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Topic 1 Hazardous Earth

How does the world’s climate system function, 
why does it change and how can this be 
hazardous for people?

The atmosphere as a global system

Atmospheric circulation
The Earth is surrounded by a thin layer of air called the atmosphere, 
which moves in response to differences in temperature at the equator 
(warm) and the poles (cold). The movement of air is called atmospheric 
circulation. It happens because incoming solar radiation (sunlight) strikes 
the equator at almost 90° to the surface, causing intense heating. Towards 
the poles solar radiation strikes the surface at a much lower angle and 
the heat is spread over a much greater surface area, leading to colder 
temperatures.

Heat from the equator is moved towards the poles in two ways, by:
l atmospheric circulation cells: the Hadley, Ferrel and Polar cells
l ocean currents.

The overall effect of this heat transfer is to even out global temperature 
between the poles and equator by redistributing heat energy.

POLAR CELL
North
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South
Pole

FERREL 
CELL

FERREL 
CELL

HADLEY 
CELL

HADLEY 
CELL

Cold, dense polar air subsides at the poles
(high air pressure)

Sub-tropical and polar air mix in the 
mid-latitudes, with the warm 
sub-tropical air convecting
(low air pressure)

Warm air converges at the
equator and rises by 
convection (low air pressure)

Warm and 
cold ocean 

currents

In the tropics, cold high-altitude
air sinks by subsidence
(high air pressure)

POLAR
CELL

Equator

Key

Cold air
Warm air

The Sun 
heats a large
surface area
close to the
poles, but a
small surface
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Figure 1.1 The global atmospheric 
circulation.

Atmospheric circulation 
The pattern of air flow in the 
atmosphere, dominated by 
three large circulation cells 
in each hemisphere

Solar radiation Heat energy 
from the Sun received at the 
Earth’s surface

9781471887284_MRN_Edexcel_Geography B.indd   6 06/06/2017   12:16

Sample material © Hodder Education, 2017



7

To
pi

c 
1 

H
az

ar
do

us
 E

ar
th

Edexcel GCSE (9–1) Geography B

The average temperature at the equator is about 30 °C whereas at the 
poles it is about –30 °C. This difference would be greater if heat transfer 
didn’t take place. Ocean currents act like ‘rivers’ of water in the sea and 
can be warm or cold. Cold ones move towards the equator, whereas 
warm ones move towards the poles.

Arid and high-rainfall areas
The three atmospheric circulation cells shown in Figure 1.1 encircle 
the entire planet, like vast rotating ‘tubes’. They are mirrored in the 
northern and southern hemispheres. Air moves in the atmosphere either 
towards the ground (subsidence) or up into the atmosphere (convection). 
These movements have a big inf luence on air pressure and rainfall (see 
Table 1.1).

Table 1.1 Air movement, causes, air pressure and rainfall

Air movement Cause Air pressure Cloud and rain

Convection  High amounts of solar radiation heat the ground, 
which heats the air above the ground

The heated air rises

As the air rises it cools and condenses, forming 
water droplets and clouds 

Low air pressure, 
because air is 
moving upwards 
away from the 
surface

Thick cloud 
and heavy 
rainfall 

Subsidence  In places with very low-intensity solar radiation like 
the poles, or where air is very cold at high altitude, 
the cold, dense air sinks towards the ground

As the air sinks it warms up, so can hold more 
moisture and this prevents clouds from forming 

High air 
pressure, 
because air is 
‘piling down’ 
towards the 
surface

No, or very 
thin, cloud 
and very little 
rainfall

The atmospheric circulation cells encircle the Earth in horizontal bands, 
creating a broad pattern of low-pressure (high rainfall) and high-pressure 
(low rainfall) belts distributed in bands by latitude (see Figure 1.2).

The distribution of oceans and continents affects the location of high- and 
low-pressure areas, so the real pattern is not as symmetrical as expected.

Now test yourself
How many atmospheric cells are in each hemisphere?

Heat transfer 
The movement of heat from 
the equator towards the 
poles

Latitude The position on the 
Earth’s surface, in degrees, 
north or south from the 
equator

Revision activity

It’s useful to be able to 
sketch a diagram of Earth’s 
atmospheric cells, so 
practise doing this and 
labelling it.
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Figure 1.2 Annual rainfall and 
high- and low-pressure areas.
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The natural causes of climate change
There are several theories about past climate change. It is possible that 
these processes operate together, in which case climate change would be 
quite severe, or perhaps they ‘pull’ in opposite directions, in which case 
the changes would not be as large.

The main causes
The four most important causes are:

1 Volcanic activity
l Large eruptions emit vast quantities of dust and gases such as sulphur 

dioxide into the atmosphere.
l The dust and gases block out or absorb incoming solar radiation, so the 

Earth cools.
l Examples include Mt Pinatubo in 1991, the Laki eruption in 1783 and 

Mt Toba 70,000 years ago.

2 Variations in solar output
l Sunspots are darker areas on the Sun’s surface – they are a sign of 

greater solar output.
l Sunspots come and go in cycles of about eleven years.
l However, there are longer periods when very few sunspots were 

observed, such as 1645–1715.
l This period coincides with the Little Ice Age.

3 Orbital changes (Milankovitch mechanism)
l The shape of the Earth’s orbit changes (becoming more or less circular) 

over a period of 100,000 years – known as orbital eccentricity.
l The Earth ‘wobbles’ on its axis over a period of 26,000 years – known 

as precession.
l The tilt of the axis varies between 21° and 24° over about 40,000 years.
l Taken together, these effects change the amount of solar energy 

received at the Earth’s surface.

4 Asteroid collisions
l A large asteroid colliding with the Earth would have a similar cooling 

effect to a major volcanic eruption, throwing dust and ash into the 
atmosphere and blocking incoming sunlight.

Now test yourself
How do temperature and rainfall change as you move away from the 
equator towards the North and South Poles?

Exam tip

If you are asked to ‘describe 
a pattern’ in the exam, start 
with an overview of the main 
pattern, rather than starting 
with the detail.

Exam practice
1  Describe the location of high-pressure areas in Figure 1.2 

(page ••).  [2]
2  Explain two ways in which heat is transferred from the equator 

towards the poles.  [4]

Climate change Any change 
(short or long term) 
in the Earth’s average 
temperature and/or 
precipitation patterns

Solar output The amount 
of solar radiation being 
emitted by the Sun

Little Ice Age A period from 
about 1300 to 1870 when 
average temperatures were 
at least 1 °C cooler than the 
present time

Orbital eccentricity Change 
in the shape of the Earth’s 
orbit around the Sun
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All causes of climate change can operate together, making the planet 
hotter or colder, but they might also cancel each other out. There is 
a lot of evidence that the oceans play a key role in controlling global 
temperatures and if this gets out of balance then change can accelerate.

Evidence for climate change
The weather can change from minute to minute; in the UK it often does! 
Climate is defined as the average weather conditions over 30 years.

We know that climate has changed a great deal in the past. This is shown 
by:
l Evidence from ice cores in Greenland and Antarctica showing how 

much carbon dioxide (CO2) was in the atmosphere when the ice was 
formed.

l Evidence from tree rings; annual growth rings in trees preserve a 
record of that year’s growth conditions, so a wide ring means it was 
warm whereas a narrow ring indicates harsh conditions like cold or 
drought.

l Evidence from historical sources like paintings, diaries and harvest 
records – although these tend to be unreliable and incomplete.

Figure 1.4 shows a regular pattern of high and low temperatures, like a 
cycle. This period, known as the Quaternary, consisted of cold glacial 
periods with ice sheets growing to cover much of Europe, Asia and North 
America. There were also shorter interglacial periods which were warmer 
with a climate much like today’s.

4

Temperature over the past 400,000 years
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Figure 1.4 Temperature change over the past 400,000 years of the 
Quaternary period.

In historical times, over the last few thousand years (since Roman times), 
temperatures have varied by as much as 1.5 °C each side of the average. 
It only takes very small changes in average temperatures to make a great 
deal of difference to what you can grow and where you can grow it.

Figure 1.3 The Milankovitch mechanism.

Now test yourself
What is thought to have 
caused the Little Ice Age?

 

Revision activity

Produce a table 
summarising the causes of 
natural climate change and 
their different timescales.

Ice cores Tubes of ice drilled 
out from ice sheets; they 
contain trapped air bubbles 
and the air dates from when 
the ice was formed

Quaternary The most recent 
geological time period that 
began 2.6 million years ago

E

T P

E = Eccentricity 
T = Tilt
P = Precession
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Figure 1.5 Temperature changes in historical times.

Case study: the Little Ice Age
One of the best known periods of climate change in the recent past 
is the Little Ice Age, probably caused by reduced sunspot activity. It 
lasted from about 1300 to 1870 (see Figure 1.5). Average temperatures 
were 1 °C below today’s.

Impacts of the Little Ice Age included:
l The Baltic Sea froze over in winter, as did rivers in Europe 

including the Thames.
l Sea ice, which today is far to the north, reached as far south as 

Iceland.
l Winters were much colder and longer, reducing the growing season 

by several weeks.
l These conditions led to widespread crop failure and famine.
l Remote areas such as Greenland were abandoned by settlers as 

survival became impossible.
l The price of grain increased almost everywhere, leading to social 

unrest and revolt.
l Glaciers advanced in the Alps and northern Europe, overrunning 

towns and farms in the process.

Exam tip

Learn some key facts about 
case studies to add detail to 
your longer answers.

Now test yourself
Name three sources of evidence used to reconstruct climate in the 
past.

Exam practice
1  Describe the pattern of climate change since 1 AD shown in 

Figure 1.5.  [2]
2  Explain two sources of evidence for past climate change.  [4]
3  Assess the extent to which the Earth’s climate has changed in  

the past due to natural causes.  [8]
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