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1
THEME

Chapter 1
Rural-urban change in the UK

Introducing Cardiff
Cardiff is the largest city in Wales. It has a population 
of 350,000. Like many cities in the UK, Cardiff went 
through a period of rapid growth between around 1850 
and 1920 as people moved into the city to find work in 
industries related to the sale of coal from Cardiff docks. 
Terraced houses were built to provide homes for these 
dock workers and many of these homes can still be seen 
today in the inner urban areas close to the city centre. 
The process of physical growth and population growth is 
known as urbanisation.

During the period 1930 to the mid-1980s Cardiff 
went through a second phase of growth. Better public 
transport and more widespread car ownership meant that 

people could live further from their place of work. The 
city began to spread outwards as new suburban housing 
was built. Suburban sprawl, as this process is called, 
filled in the spaces between the edge of the city and 
existing small villages such as Radyr and Whitchurch. 
These villages are now part of the urban area of Cardiff.

Between the mid-1980s and today Cardiff has gone 
through a third phase of growth. This time new housing 
was built on the old industrial sites once occupied by 
the dock-related industries in Butetown next to Cardiff 
Bay. These sites are known as brownfield sites. Because 
these sites are within the inner urban area of Cardiff the 
population of this zone has been rising, a process known 
as re-urbanisation.

GEOGRAPHICAL SKILLS

Describing locations
To describe a location means to be able to 
pinpoint something on a map. Describing a 
location on an Ordnance Survey (OS) map is 
easily done by giving a grid reference. However, 
describing a location on a map that has no grid 
lines requires a different technique.

First, you need to give a broad indication of 
the location by describing in which part of the 
map the viewer should be looking. Always use 
geographical terms such as ‘in south Wales’ rather 
than ‘at the bottom of the map’ or ‘near to the 
Bristol Channel’.

Then, to describe the exact location, you should 
use another signifi cant place on the map and give:
■■ the distance from that other place in kilometres
■■ the direction using points of the compass.

For example, on Figure 1, Bridgend is 28km to the 
west of Cardiff. 

Bridgend

Brecon

Mertyr Tydfil

Brecon Beacons
National Park

Barry

CardiffM4
M4

M
5

M
5

Bristol

Bristol Channel Weston-
super-mare

Gloucester

Cwmbran
Chepstow

Newport

0 20

kilometres

N

 Figure 1 The location of Cardiff

Year Population Year Population

1801 1,870 1931 226,937

1851 18,352 1941  No data

1861 48,965 1951 243,632

1871 57,363 1961 283,998

1881 96,637 1971 293,220

1891 128,915 1981 285,740

1901 164,333 1991 296,900

1911 182,259 2001 305,353

1921 222,827 2011 346,000

  Figure 2 Population of Cardiff. Source: National Census
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  Figure 3 Some 
significant dates in Cardiff’s 
development

In 1841 87,000 tons of coal were shipped from Cardiff docks. By 1862 the docks 
were exporting 2 million tons of coal each year and by 1883 this figure had risen 
to 6 million. The maximum figure was 10.7 million in 1913. By 1946 it had fallen 
to 1 million tons. 

In 1970 Bute East Dock was closed. In 1980 the M4 was completed to the North 
of Cardiff.

 Figure 4 Cardiff’s built up area. The named neighbourhoods are described in later pages

Activities
1 Use Figure 1 to describe the location of each of the following places in 

relation to Cardiff:
a) Brecon b) Newport c) Bristol

2 a) Select a suitable method to represent the information in Figure 2.
b) Describe the changes in Cardiff’s population carefully. In which decades 

did Cardiff’s population rise most rapidly and in which did it decrease?
c) Use the information in Figure 3 to create four labels for your graph. Your 

labels should help explain why Cardiff’s population changed.

3 Study Figure 4. Describe how Cardiff changed between 1920 and the 
present day. Use the following specialist terms in your answer:

 suburban sprawl inner urban re-urbanisation

Enquiry
How typical is 
Cardiff’s pattern of 
growth? Research 
your own town or 
city to find phases 
of urbanisation and 
re-urbanisation. 
Compare it to what 
you have learned 
about Cardiff.
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Key terms are 
highlighted throughout 
and defi ned in student-
friendly language in 
the Glossary, boosting 
students' geographical 
vocabulary and 
understanding

Clear explanations 
and examples allow 
students to learn 
and practise the 
geographical skills 
they need to achieve 
their potential

Features in the book:

1857874 WJEC EduqasB GCSEGeo SampleChap_.indd   2 17/09/2015   13:17



3

Chapter 1  Rural-urban change in the UK

  Figure 3 Some 
significant dates in Cardiff’s 
development

In 1841 87,000 tons of coal were shipped from Cardiff docks. By 1862 the docks 
were exporting 2 million tons of coal each year and by 1883 this fi gure had risen 
to 6 million. The maximum fi gure was 10.7 million in 1913. By 1946 it had fallen 
to 1 million tons. 

In 1970 Bute East Dock was closed. In 1980 the M4 was completed to the North 
of Cardiff.

 Figure 4 Cardiff’s built up area. The named neighbourhoods are described in later pages

Activities
1 Use Figure 1 to describe the location of each of the following places in 

relation to Cardiff:
a) Brecon b) Newport c) Bristol

2 a) Select a suitable method to represent the information in Figure 2.
b) Describe the changes in Cardiff’s population carefully. In which decades 

did Cardiff’s population rise most rapidly and in which did it decrease?
c) Use the information in Figure 3 to create four labels for your graph. Your 

labels should help explain why Cardiff’s population changed.

3 Study Figure 4. Describe how Cardiff changed between 1920 and the 
present day. Use the following specialist terms in your answer:

 suburban sprawl inner urban re-urbanisation

Enquiry
How typical is 
Cardiff’s pattern of 
growth? Research 
your own town or 
city to fi nd phases 
of urbanisation and 
re-urbanisation. 
Compare it to what 
you have learned 
about Cardiff.

A470

A470

Rhiwbina

Radyr

Cardiff Bay

Main roads

Motorway

Cardiff in 1920

Cardiff’s growth since
1920

Area redeveloped since
1985

Open spaces/parks

City centre (CBD)

Key

Whitchurch

0 2

kilometres

N

M4

M4

A4
8(

M
)

Junction 29

Junction 30

Junction 32

Junction 33

Grangetown

RiversideA48

A4
8

A48
River  Taff

Canton

Butetown

3

Chapter 1  Rural-urban change in the UK

2

1
THEME

  Figure 3 Some 
significant dates in Cardiff’s 
development

In 1841 87,000 tons of coal were shipped from Cardiff docks. By 1862 the docks 
were exporting 2 million tons of coal each year and by 1883 this figure had risen 
to 6 million. The maximum figure was 10.7 million in 1913. By 1946 it had fallen 
to 1 million tons. 

In 1970 Bute East Dock was closed. In 1980 the M4 was completed to the North 
of Cardiff.

 Figure 4 Cardiff’s built up area. The named neighbourhoods are described in later pages

Activities
1 Use Figure 1 to describe the location of each of the following places in 

relation to Cardiff:
a) Brecon b) Newport c) Bristol

2 a) Select a suitable method to represent the information in Figure 2.
b) Describe the changes in Cardiff’s population carefully. In which decades 

did Cardiff’s population rise most rapidly and in which did it decrease?
c) Use the information in Figure 3 to create four labels for your graph. Your 

labels should help explain why Cardiff’s population changed.

3 Study Figure 4. Describe how Cardiff changed between 1920 and the 
present day. Use the following specialist terms in your answer:

 suburban sprawl inner urban re-urbanisation

Enquiry
How typical is 
Cardiff’s pattern of 
growth? Research 
your own town or 
city to find phases 
of urbanisation and 
re-urbanisation. 
Compare it to what 
you have learned 
about Cardiff.

A470

A470

Rhiwbina

Radyr

Cardiff Bay

Main roads

Motorway

Cardiff in 1920

Cardiff’s growth since
1920

Area redeveloped since
1985

Open spaces/parks

City centre (CBD)

Key

Whitchurch

0 2

kilometres

N

M4

M4

A4
8(

M
)

Junction 29

Junction 30

Junction 32

Junction 33

Grangetown

RiversideA48

A4
8

A48
River  Taff

Canton

Butetown

Chapter 1 
Rural-urban change in the UK

Introducing Cardiff
Cardiff is the largest city in Wales. It has a population 
of 350,000. Like many cities in the UK, Cardiff went 
through a period of rapid growth between around 1850 
and 1920 as people moved into the city to find work in 
industries related to the sale of coal from Cardiff docks. 
Terraced houses were built to provide homes for these 
dock workers and many of these homes can still be seen 
today in the inner urban areas close to the city centre. 
The process of physical growth and population growth is 
known as urbanisation.

During the period 1930 to the mid-1980s Cardiff 
went through a second phase of growth. Better public 
transport and more widespread car ownership meant that 

people could live further from their place of work. The 
city began to spread outwards as new suburban housing 
was built. Suburban sprawl, as this process is called, 
filled in the spaces between the edge of the city and 
existing small villages such as Radyr and Whitchurch. 
These villages are now part of the urban area of Cardiff.

Between the mid-1980s and today Cardiff has gone 
through a third phase of growth. This time new housing 
was built on the old industrial sites once occupied by 
the dock-related industries in Butetown next to Cardiff 
Bay. These sites are known as brownfield sites. Because 
these sites are within the inner urban area of Cardiff the 
population of this zone has been rising, a process known 
as re-urbanisation.

GEOGRAPHICAL SKILLS

Describing locations
To describe a location means to be able to 
pinpoint something on a map. Describing a 
location on an Ordnance Survey (OS) map is 
easily done by giving a grid reference. However, 
describing a location on a map that has no grid 
lines requires a different technique.

First, you need to give a broad indication of 
the location by describing in which part of the 
map the viewer should be looking. Always use 
geographical terms such as ‘in south Wales’ rather 
than ‘at the bottom of the map’ or ‘near to the 
Bristol Channel’.

Then, to describe the exact location, you should 
use another significant place on the map and give:
■■ the distance from that other place in kilometres
■■ the direction using points of the compass.

For example, on Figure 1, Bridgend is 28km to the 
west of Cardiff. 

Bridgend

Brecon

Mertyr Tydfil

Brecon Beacons
National Park

Barry

CardiffM4
M4

M
5

M
5

Bristol

Bristol Channel Weston-
super-mare

Gloucester

Cwmbran
Chepstow

Newport

0 20

kilometres

N

 Figure 1 The location of Cardiff

Year Population Year Population

1801 1,870 1931 226,937

1851 18,352 1941  No data

1861 48,965 1951 243,632

1871 57,363 1961 283,998

1881 96,637 1971 293,220

1891 128,915 1981 285,740

1901 164,333 1991 296,900

1911 182,259 2001 305,353

1921 222,827 2011 346,000

  Figure 2 Population of Cardiff. Source: National Census

Enquiry tasks 
encourage students 
to take an enquiry 
approach to their 
learning, helping them 
think like a geographer

Developmental 
activities use real-
place data, maps 
and photographs 
to build students' 
interpretative, 
analytical and 
evaluative skills
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Why does Cardiff have different urban zones?
Like other UK cities, Cardiff may be divided into several 
distinct neighbourhoods or zones. Each of these has 
distinctive features that give it character. These features 
may relate to the urban environment itself such as the 
age or style of houses or the presence of other land 
uses such as parks, shops, offices or factories. However, 
each neighbourhood is also defined by the community 
of people who live there. For that reason, geographers 
are interested in socio-economic groups. These are 
groups of people who have distinct social and economic 
characteristics. A number of factors influence which 
socio-economic group we belong to, including age, 
education, income, ethnicity and race. Over the next few 
pages we will examine several neighbourhoods in Cardiff 
including the suburban neighbourhood of Rhiwbina 
and the inner urban areas of Canton, Grangetown and 
Butetown. Your job is to identify what makes them 
special in terms of:
•	 the	character	of	the	urban	environment
•	 the	community	of	people	who	live	there.

Activities
1 Study Figures 5 and 6.

a) Match the following features to the labels 
A–D on Figure 5. 

 i) Grangetown
 ii) River Taff
 iii) Millennium Stadium
 iv) Wales Millennium Centre
b) Write a description, in no more than 100 

words, of the urban environment you can 
see in Figure 5.

 Figure 5 An aerial view of Cardiff taken from above Cardiff Bay

Cardiff city centre

A

Techniquest

C

B

D

National Assembly 
for wales
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Activities
2 Study Figure 6. Identify the 

location of features a–d 
below by matching them to 
the following four-fi gure grid 
references:

 1779 1873 1677 1876

a) Open space in Llandaff
b) Civic Centre, in the central 

business district (CBD)
c) Cardiff Bay
d) Hospital

3 a) Describe the location of:
 i) Butetown
 ii) Grangetown
 iii) Rhiwbina
b) Suggest the advantages 

and disadvantages of each 
location for local residents. 
Use grid references when 
describing evidence on the 
map. 

4 Study the street pattern in 
each of the following grid 
squares. Suggest what this 
may tell you about the type 
and density of housing in 
these neighbourhoods. 

 1774 1877 1681 1783

Grangetown

City centre
Canton

15 16 17 18 19 20

83

73

82

81

80

79

78

77

76

75

74

Figure 6 An Ordnance Survey extract 
showing central Cardiff. Scale 1:50,000, 
Sheet 171. © Crown Copyright and/or 
database right. 
All rights reserved. Licence number 
100036470

Rhiwbina

Butetown

0 1 2

kilometres
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THEME 1  CHANGING PLACES – CHANGING ECONOMIES

How do Cardiff’s suburbs and 
inner urban areas compare?
Cardiff has an inner urban area that still contains many 
terraced houses built in the period 1880 – 1914. This 
area includes neighbourhoods such as Canton and 
Grangetown (see Figures 4 and 6 for their location). 
To the north, west and east, Cardiff has a number of 
suburban neighbourhoods such as Rhiwbina. What are 
the physical and socio-economic characteristics of these 
neighbourhoods? How do they compare? 

 Figure 8 Housing opposite Victoria Park in Canton

Canton Grangetown Rhiwbina

No formal qualifications 12 30 22

1 – 4 GCSEs any grade or equivalent 6 13 10

5 or more GCSEs, grade A – C or equivalent 9 10 16

Apprenticeship 3 3 5

2 or more A levels, or equivalent 9 8 8

Degree or higher, or equivalent 60 27 35

How might the park affect 
the value of properties in 
this neighbourhood?

How might street calming 
measures affect local children 
and elderly residents?

Canton Grangetown Rhiwbina Cardiff Wales

Very good 57.4 48.2 44.4 50.4 46.6

Good 27.8 30.3 31.1 31.1 31.1

Fair 9.4 12.9 19.3 12.1 14.6

Bad 3.0 5.9 4.4 4.8 5.8

Very bad 2.4 2.6 1.9 1.6 1.8

 Figure 11 Qualifications of 
residents in selected wards 
of Cardiff (percentages of 
people aged 16 and over by 
their highest qualification). 

 Figure 10 General health 
of residents in selected wards 
of Cardiff. The 2011 Census 
asked people to describe 
their general health over the 
preceding 12 months as ‘very 
good’, ‘good’, ‘fair’, ‘bad’ 
or ‘very bad’. The figures 
show the percentage who 
responded in each category. Source: Neighbourhood Statistics (2011)

Source: Neighbourhood Statistics (2011)

 Figure 9 Housing in Rhiwbina Figure 7 Typical housing in Grangetown
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Activities
1 A geography student wants to investigate the following enquiry 

question:

 ‘Do people with higher incomes live in suburban neighbourhoods of 
Cardiff?’

 Write down your prediction for this enquiry.

2 Study Figures 7, 8 and 9. 
a) Describe the type of housing in each photograph.
b) For each photo, suggest one way in which the situation of the 

houses might affect the wellbeing of the local residents. The 
effect could be positive or negative. Elaborate your answer 
carefully using connectives like ‘so’. An example is given below:

 Some houses in Canton overlook a park (simple statement) so 
residents can go for a jog (simple elaboration) which means that 
they can keep fit (further elaboration).

3 Use Figures 10 and 11 to compare the socio-economic 
characteristics of the three neighbourhoods. Prepare a short report 
that highlights the most significant differences. Include at least one 
graph.

4 Study Figure 13. 
a) Describe the relationship shown by this graph.
b) Use Figure 12 to identify plots A and B on Figure 13.
c) What does this graph tell you about the difference between 

inner urban and suburban neighbourhoods in Cardiff? Can you 
prove the prediction you made in question 1?

Enquiry
1 Investigate the following 

enquiry question:
 ‘Are house prices higher in 

neighbourhoods where there 
are more residents who have 
a degree?’

 Figure 12 gives the post 
code for an address in each 
of the wards. Use a website 
such as zoopla to find 
average house prices in 
these areas and add them 
to a copy of Figure 12. 
Then draw a scattergraph 
like Figure 13 to answer the 
enquiry question.
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 Figure 12 Data for selected inner urban and suburban wards in Cardiff. 
Source: Neighbourhood Statistics (2011)

 Figure 13 The relationship between % 
residents in professional occupations and % 
residents with a degree.  
This graph has been drawn using data from 
Figure 12. Source: Neighbourhood Statistics 
(2011)

Post code Ward Location

Very 
good 
health

% 
Residents in 
professional 
occupations

% 
Residents 
with a 
degree

CF24 1LR Adamsdown inner 48.5 14.5 28

CF10 5EB Butetown inner 49.3 20.1 33

CF5 5HJ Caerau suburb 39.1 5.4 10

CF5 1QE Canton inner 52.9 32.8 50

CF24 4NE Cathays inner 62.2 13.4 22

CF5 4LL Ely suburb 41.9 6.1 9

CF11 7AP Grangetown inner 53.2 13.0 22

CF14 5BL Llanishen suburb 47.1 19.5 31

CF23 8AN Pontprennau suburb 58.1 23.8 38

CF14 6RE Rhiwbina suburb 44.4 27.9 35

CF11 6LW Riverside inner 49.2 20.1 32

CF3 3JW Rumney suburb 43.6 9.2 13

CF24 2DQ Splott inner 44.4 17.0 26

CF14 1DB Whitchurch suburb 44.6 26.8 37
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How does the urban environment 
affect us?
Some urban environments have very mixed functions. 
They provide places for people to live and work as well 
as providing an opportunity for people to enjoy a mixture 
of leisure and cultural activities such as cinemas, 
theatres or clubs. With so many different features, these 
environments can be challenging and exciting places 
because people have different perceptions or feelings 
about the urban environment. For example, some people 
enjoy the excitement of a large sporting event. Others 
might find that meeting crowds of noisy and excited 
fans in the street outside the stadium is a frightening 
experience. 

Number of complaints

Distance from the pub

1 3

2

4

 Figure 15 The sphere of influence declines with distance. 
In this case the graph shows complaints about a town centre 
pub. A similar graph could be drawn for other urban features. 
Not all effects are negative. Some features, such as an urban 
park, affect people in a positive way. 

How might the 
stadium give 
residents a better 
quality of life?

What ought to happen 
to allow local residents 
to park more easily on 
match days? 

Activities
1 Study Figures 25, 14 and 15. Explain why the 

Millennium Stadium might affect people in 
Riverside in different ways to those living in 
Rhiwbina in the north of Cardiff.

2 Study Figure 15. Make a copy of the diagram 
and match each of the following statements to 
the correct numbered arrow.
A The outer limit of complaints. Everyone 

living inside this line is within the sphere of 
infl uence.

B People living in this neighbourhood are 
hardly ever disturbed by noise.

C Most complaints about noise are from 
people living closest to the pub.

D People living here sometimes complain 
about noise from the pub.

 Figure 14 The Millennium Stadium is only a 5-minute walk 
away from these houses in Riverside, Cardiff

Investigating spheres of influence

Each feature of the urban environment has a sphere of 
influence. This is an area within which local residents 
may be affected in either a good or bad way. A skate 
park, for example will provide benefits for teenagers in 
the local area. The noise from a busy road, however, may 
be a nuisance to people living close by. 

Most features of the urban environment have the greatest 
effect on the people living closest to them. For example, 
town centre pubs and night clubs can be very rowdy 
places at closing time. Local residents complain about 
noise, bad language and drunken fights on the street, 
especially at the weekend. The worst affected properties 
are next to pubs. People in houses further away hear 
less of the noise. Geographers call this the ‘friction of 
distance’ and its effect is shown in Figure 15. 
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Activities
3 a) Work in pairs to discuss the urban features 

listed in Figure 17. From the point of view of 
a teenager, sort the features into those that 
you consider would have a positive effect 
on quality of life and those that would have 
a negative effect.

b) Sort the list again, this time from the 
point of view of a retired couple. Is this list 
different to your first list? If so, why?

c) Make a copy of Figure 17 and place a tick to 
show where you would want each feature 
in your perfect urban environment. Use this 
table to explain why some urban features 
have a larger sphere of influence than 
others.

Enquiry
1 Use the website www.police.uk to research 

patterns of crime in your own town or city 
centre. How similar or different are they to the 
patterns shown in Figure 16?

 Figure 16 Crime rates in Central 
Cardiff (May 2015).
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Some urban environments have very mixed functions. 
They provide places for people to live and work as well 
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of leisure and cultural activities such as cinemas, 
theatres or clubs. With so many different features, these 
environments can be challenging and exciting places 
because people have different perceptions or feelings 
about the urban environment. For example, some people 
enjoy the excitement of a large sporting event. Others 
might find that meeting crowds of noisy and excited 
fans in the street outside the stadium is a frightening 
experience. 
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and match each of the following statements to 
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A The outer limit of complaints. Everyone 

living inside this line is within the sphere of 
influence.

B People living in this neighbourhood are 
hardly ever disturbed by noise.

C Most complaints about noise are from 
people living closest to the pub.

D People living here sometimes complain 
about noise from the pub.

 Figure 14 The Millennium Stadium is only a 5-minute walk 
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Investigating spheres of influence

Each feature of the urban environment has a sphere of 
influence. This is an area within which local residents 
may be affected in either a good or bad way. A skate 
park, for example will provide benefits for teenagers in 
the local area. The noise from a busy road, however, may 
be a nuisance to people living close by. 

Most features of the urban environment have the greatest 
effect on the people living closest to them. For example, 
town centre pubs and night clubs can be very rowdy 
places at closing time. Local residents complain about 
noise, bad language and drunken fights on the street, 
especially at the weekend. The worst affected properties 
are next to pubs. People in houses further away hear 
less of the noise. Geographers call this the ‘friction of 
distance’ and its effect is shown in Figure 15. 

Source www.police.uk
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Activities
3 a) Work in pairs to discuss the urban features 

listed in Figure 17. From the point of view of 
a teenager, sort the features into those that 
you consider would have a positive effect 
on quality of life and those that would have 
a negative effect.

b) Sort the list again, this time from the 
point of view of a retired couple. Is this list 
different to your fi rst list? If so, why?

c) Make a copy of Figure 17 and place a tick to 
show where you would want each feature 
in your perfect urban environment. Use this 
table to explain why some urban features 
have a larger sphere of infl uence than 
others.

Enquiry
1 Use the website www.police.uk to research 

patterns of crime in your own town or city 
centre. How similar or different are they to the 
patterns shown in Figure 16?

 Figure 16 Crime rates in Central 
Cardiff (May 2015).
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Source www.police.uk
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They provide places for people to live and work as well 
as providing an opportunity for people to enjoy a mixture 
of leisure and cultural activities such as cinemas, 
theatres or clubs. With so many different features, these 
environments can be challenging and exciting places 
because people have different perceptions or feelings 
about the urban environment. For example, some people 
enjoy the excitement of a large sporting event. Others 
might find that meeting crowds of noisy and excited 
fans in the street outside the stadium is a frightening 
experience. 
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In this case the graph shows complaints about a town centre 
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Not all effects are negative. Some features, such as an urban 
park, affect people in a positive way. 
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Millennium Stadium might affect people in 
Riverside in different ways to those living in 
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2 Study Figure 15. Make a copy of the diagram 
and match each of the following statements to 
the correct numbered arrow.
A The outer limit of complaints. Everyone 

living inside this line is within the sphere of 
influence.

B People living in this neighbourhood are 
hardly ever disturbed by noise.

C Most complaints about noise are from 
people living closest to the pub.

D People living here sometimes complain 
about noise from the pub.
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Investigating spheres of influence

Each feature of the urban environment has a sphere of 
influence. This is an area within which local residents 
may be affected in either a good or bad way. A skate 
park, for example will provide benefits for teenagers in 
the local area. The noise from a busy road, however, may 
be a nuisance to people living close by. 

Most features of the urban environment have the greatest 
effect on the people living closest to them. For example, 
town centre pubs and night clubs can be very rowdy 
places at closing time. Local residents complain about 
noise, bad language and drunken fights on the street, 
especially at the weekend. The worst affected properties 
are next to pubs. People in houses further away hear 
less of the noise. Geographers call this the ‘friction of 
distance’ and its effect is shown in Figure 15. 

Source www.police.uk

Each double-page spread 
forms the basis of a lesson, 
combining detailed content 
coverage with a range 
of activities designed 
to consolidate learning 
and prepare students for 
examination

1857874 WJEC EduqasB GCSEGeo SampleChap_.indd   9 17/09/2015   13:17



10

THEME 1  CHANGING PLACES – CHANGING ECONOMIES

GEOGRAPHICAL SKILLS

Describing distributions
To describe a distribution is to describe how similar things are spread 
across a map. Geographers are interested in the distribution of 
natural features such as glaciers, coral reefs and volcanoes; as well as 
human features such as settlements, hospitals or sporting facilities.

Describing a distribution requires you to do two things.

1 You need to describe where on the map the features are located. 
For example, of the ten parks marked on Figure 19, the majority 
are in the northern suburbs of the city and only four are within 
the inner urban area. 

2 Describe any pattern the features might make. Distribution 
patterns usually fall into one of three types:
■■ Regular, where the features are more or less equally spaced.
■■ Random, where the features are scattered across the map at irregular distances from each other.
■■ Clustered, where the features are grouped together into only one part of the map.

In addition to this, some features make a linear pattern if they all fall along a line. Several parks in Cardiff 
make a linear pattern. The largest park follows the line of the River Taff as it enters the city in the north and 
flows southwards towards the city centre. The park makes a green corridor running north-south through 
the city.

has a number of mosques and Muslim cultural centres. 
This district also has a wide variety of different sized 
houses and flats for both rent and sale at a variety of 
prices.

 Figure 18 A shop in Riverside, Cardiff selling halal meat

Ethnic minorities in Cardiff
Cardiff is a multicultural city. Between 1800 and the 
1930s economic migrants moved from other European 
countries and the countries of the British Empire to 
Cardiff. Many were sailors who worked on the ships 
that exported coal from South Wales. Most settled in 
Butetown, close to the docks, in an area that was then 
called Tiger Bay. Today, a total of 8 per cent of Cardiff’s 
population are members of ethnic minorities. People 
have settled in the city from over 50 different countries. 
The two largest communities are descended from South 
Asian (India, Pakistan and Bangladesh) and Somali 
migrants. 

The Somali population in Cardiff has a population 
estimated to be a little under 10,000. Most of them live 
in a relatively small neighbourhood within the inner urban 
area in the wards of Grangetown and Riverside. Somalis 
choose to live in this district to be close to other family 
members. The area has many shops that cater for the 
Muslim population such as halal butchers and fast food 
shops that sell food prepared using halal meat. The area 

 Figure 19 Distribution patterns

(a) (c)

(b) (d)
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The history of Somali migration to Cardiff

Somali migrants first arrived in Cardiff in the period 
1880 to 1900. Many of them worked in the ships 
that were exporting coal from the docks in Butetown 
(which was then known as Tiger Bay). At this time 
Somali seamen settled in other UK ports, as well as 
Cardiff, such as the London docklands, Bristol, Hull and 
Liverpool. By 1945 there were around 2000 Somali 
sailors and their families living in Cardiff. In 1991 a long 
civil war began in Somalia. Refugees from this conflict 
moved first to refugee camps in other African countries 
such as Kenya and Ethiopia. Eventually some of these 
people migrated to the UK where they joined the existing 
Somali community.

Ward Black Asian
Mixed 

ethnicity

Adamsdown 3.4 5.8 3.5

Butetown 13.4 8.1 8.3

Canton 0.8 4.7 1.8

Grangetown 4.2 13.2 3.8

Plasnewydd 1.5 9.5 1.7

Riverside 2.8 15.6 2.4

Splott 1.8 3.3 2.9

Figure 21 Wards with significant ethnic populations

Activity
1 Match the four distribution patterns shown in Figure 19 to the following 

terms:
■■ random ■■ regular ■■ linear ■■ clustered

2 a) Match the following geographical features to one of the four distribution 
patterns shown in Figure 19:
■■ motorway service stations
■■ high street banks in a large town
■■ primary schools in a city

b) Suggest why these features are distributed in this way.

3 Use Figure 20 to describe the distribution of mosques in Cardiff. Suggest 
what this map tells you about the distribution of the Muslim population of 
Cardiff.

4 Use the text on these pages to draw a timeline of Somali migration to 
Cardiff.

5 Explain why the Somali population of Cardiff is found in a relatively small 
area of the city. Make sure you give one historical reason and one social 
reason.

Enquiry
1 Do a web search 

for a ward map 
of Cardiff which 
shows the same 
ward boundaries 
as Figure 20. Use 
the data in Figure 
21 to create 
three choropleth 
maps of the 
wards which have 
significant ethnic 
populations. 
What are the 
main similarities 
and differences 
between these 
three maps?

 Figure 20 Map showing the distribution of mosques in 
Cardiff. The white lines show the ward boundaries

Key

Mosques
Parks
Urban area
City centre

0 5

kilometres

N

Plasnewydd

Adamsdown
Riverside

Canton

Cathays

Grangetown

Splott

Butetown

has a number of mosques and Muslim cultural centres. 
This district also has a wide variety of different sized 
houses and flats for both rent and sale at a variety of 
prices.

 Figure 18 A shop in Riverside, Cardiff selling halal meat
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THEME 1  CHANGING PLACES – CHANGING ECONOMIES

Zones of wealth and poverty
Like all other UK cities, Cardiff has some neighbourhoods 
where residents have, on average, high incomes while 
other neighbourhoods have residents with much lower 
average incomes. Sometimes, these neighbourhoods 
exist very close to one another. One example is Riverside, 
an inner urban area which stretches down the western 
bank of the River Taff in Figure 22.

 Figure 23 Houses in Pontcanna in RIV04, opposite 
Llandaff Fields (grid reference 164773)

 Figure 22 Extract from an Ordnance Survey map. Scale 
1:25,000. Sheet 151. © Crown Copyright and/or database 
right. All rights reserved. Licence number 100036470

Activities
1 Study Figure 22.

a) Match the following grid references to 
leisure features (i – iii) on the map: 

 163776  178766  174770
i) Sport/leisure centre 
ii) Llandaff fields (public park)
iii) Bute Park (public gardens)

b) Suggest how residents of Riverside may be 
affected by the sphere of influence of each 
of these features.

78

77

76

 16 17 18

0 1 2

kilometres

 Figure 24 Deprivation in Riverside (2011). There are 
1896 Lower Super Output Areas (LSOAs) in Wales. The 
Welsh government has put all of these small districts into 
rank order of deprivation. The map shows five categories 
of deprivation (by rank order)

0 0.5 1

kilometres
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Activities
2 Describe the urban environment in Figures 23 and 25.

3 a) Use Figure 24 to describe the pattern of deprivation in Riverside.
b) Use evidence from Figures 22, 23 and 25 to help explain the pattern on 

Figure 24. 

4 Use the evidence in Figure 26 to investigate patterns of deprivation further. 
a) Select a graphical or mapping technique to display one or more of the 

columns of data.
b) Compare your map or graph to Figure 24. What are the main similarities 

or differences?

5 Use the evidence in Figure 27 to investigate the distribution of the Muslim 
population within Riverside. Most Muslims in this neighbourhood are of 
South Asian or Somali descent.
a) Represent the data in Figure 27 using a map or graph of your choice.
b) Use evidence from pages 10 to 13 to suggest reasons for this pattern.

LSOA Post code

Percentage of residents in:

very good 
health

professional 
occupations

elementary 
occupations

RIV01 CF11 6EW 46.5 15.8 18.2

RIV02 CF11 6AH 43.0 17.2 17.7

RIV03 CF11 6JQ 39.4 17.0 16.6

RIV04 CF11 9QJ 55.0 39.6 3.6

RIV05 CF11 9PW 57.6 38.3 4.4

RIV06 CF11 9DQ 56.1 36.0 6.2

RIV07 CF11 9LJ 57.4 40.6 6.2

RIV08 CF11 6LR 49.2 20.1 19.2

Figure 26 Selected factors that indicate standard of living or 
deprivation in Riverside (2011)

LSOA % muslim faith

RIV01 33.2

RIV02 42.2

RIV03 20.8

RIV04 2.1

RIV05 3.4

RIV06 5.8

RIV07 7.8

RIV08 32.4

Figure 27 Percentage of the 
population of the Muslim 
faith in Riverside

Ways of measuring wealth and poverty

Standard of living is a measure of the relative wealth of individuals or families. It can be 
measured using household income figures. A person’s level of qualifications or job type 
can also be an indicator of income. Professional jobs, such as accountants or doctors 
tend to be well paid. Elementary jobs, such as labouring on a building site, tend to be 
low paid. In neighbourhoods where unemployment figures are high, or jobs are part 
time or low paid, the number of households living in poverty can be high.

Deprivation is a more complex way of measuring poverty. It takes into account factors 
such as income and job type. However, it also takes into account other factors such as 
people’s health, community safety and the physical condition of the local environment. Enquiry

1 Does it surprise 
you that standard 
of living can 
vary so much 
within one small 
area? Work in 
groups to plan 
an investigation 
into standard 
of living and 
quality of life in a 
neighbourhood 
close to your 
school. What 
questions 
would you want 
answered? 
How would you 
structure your 
investigation?

 Figure 25 Houses in lower Riverside (in RIV02 grid 
reference 177763) overlooking the River Taff and 
Millennium Stadium
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Fieldwork techniques: Bi-polar surveys
Creating a simple bi-polar survey

Step 1 Choose categories for the bi-polar statements. 
These will depend upon the specific focus of your 
study, but may include factors such as presence/
absence of natural vegetation, street lighting, upkeep 
of building and condition of pavements. In some cases 
more personal attitudes may be investigated such as 
fear of crime or feelings of safety. Pairs of opposing 
statements are put at either end of a scale as can 
be seen in Figure 30. A bipolar scale has a range of 
values, for example, from -5 to +5. The positive and 
negative values indicate a person’s perception of an 
environment. The zero is usually removed from the 
middle of the scale to discourage people from choosing 
the safe middle option.

Step 2 Choose the location for your survey. Your 
choice of location may be the result of a pilot study, 
having previously visited the area, or as a result of 
some previous knowledge of your study area. If you 
are unfamiliar with your site then you might use aerial 
photography (Bing Maps, Google Earth, for example) 
or an application such as Google Street View to help 
you choose your sites before going on the field trip. You 
could use secondary data (like Figures 24 or 26) from 
http://www.neighbourhood.statistics.gov.uk to help 
select your sites. If so, you would want to make sure 
that you visited at least 8 sites in Riverside, Cardiff, this 
is at least one in each LSOA.

Step 3 Collecting the bi-polar scores. The simplest 
method is to complete the survey yourself. However, 
in order to investigate differing perceptions you will 
need to compare your score with other people. These 
could be members of your class or members of the 
public. You can combine scores together to create 
a ‘class score’ or by calculating the mean score for 
each location. If so, these mean scores could then be 
represented on a base map of the area that you visited.

Activity
1 Study the urban environments in Figures 23, 

25, 28 and 29.
a) Use the bi-polar assessment in Figure 

30 to calculate a score for each urban 
environment in these four photographs.

b) Share your scores with at least four 
members of your class. Calculate a mean 
score for each photograph.

c) Create a sketch map of Riverside using 
information from Figure 22. Plot the 
location of Figures 23, 25, 28 and 29 on 
your map. Choose a suitable method to 
represent your mean scores on this map.

Some features of the urban environment are easy to 
count and quantify. An example would be the number 
of cars passing along a street in ten minutes. However, 
fieldwork enquiries sometimes involve features that 
cannot be quantified so simply. People’s perceptions of 
the urban environment are one example of something 
we might want to measure. Because perceptions vary 
a lot from one person to another we say they are 
subjective. So how do we assess perceptions?

 Figure 28 Flats and neighbourhood shops in RIV07 (grid 
reference 169765) on Figure 22
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Creating a more sophisticated bi-polar 
assessment

Here are three suggestions to try. In each case, 
think about the strengths and weaknesses of these 
assessments compared to a standard bi-polar survey.

1 Different perceptions Conduct a standard 
bi-polar survey as yourself – a teenager. Then 
imagine what it might be like to perceive the urban 
environment as though you were someone else. 
Try doing the bi-polar survey again but imagining 
yourself as someone with limited mobility, for 
example, or as a single parent with a very young 
child. How would your perception change?

2 Photo surveys Decide on five categories, or 
features, for your bi-polar survey. For example, open 
spaces, building design, pedestrian safety, leisure 
features and road traffic. Don’t write opposing 
statements. Inspect your area carefully taking as 
many photographs as you can. Make sure you 
record where each photo was taken. Then choose 
the pair of photos that represent the best and worst 
examples of each category or feature.

3 Weightings Not all of the categories or 
features recorded by a bi-polar survey have equal 
importance to people when they think about the 
quality of the environment. For example, you may 
decide that open space is a more important feature 
than road traffic or litter. Try ranking or weighting 
your bi-polar statements. For example, if you think 
the amount of open space is twice as important as 
litter then you should multiply your bi-polar scores 
for open space by a two. Discuss these weightings 
to get an agreement as a class or group. How might 
your weightings be different if you were an OAP 
rather than a teenager?

+5 +4 +3 +2 +1 –1 -2 –3 –4 –5

Attractive urban 
environment

Unattractive urban 
environment

Safe for pedestrians Unsafe for pedestrians

Natural features nearby No natural features 
nearby

Thriving communities 
with job opportunities

Declining communities 
with few job 
opportunities

 Figure 30 An example of bi-polar statements 

Enquiry
1 Write four new pairs of bi-polar statements. 

Use them to survey the neighbourhood around 
your school.
a) Conduct the survey as yourself.
b) Now imagine how another person might 

perceive this neighbourhood. Imagine 
yourself as:

 i) A single parent with a young child
 ii) An elderly resident
c) What are the strengths and limitations 

of this more sophisticated style of bi-
polar survey in trying to collect different 
perceptions?

 Figure 29 Flats, and neighbourhood shops in RIV02 (grid 
reference 179759) on Figure 22

Fieldwork techniques: Bi-polar surveys
Creating a simple bi-polar survey

Step 1 Choose categories for the bi-polar statements. 
These will depend upon the specific focus of your 
study, but may include factors such as presence/
absence of natural vegetation, street lighting, upkeep 
of building and condition of pavements. In some cases 
more personal attitudes may be investigated such as 
fear of crime or feelings of safety. Pairs of opposing 
statements are put at either end of a scale as can 
be seen in Figure 30. A bipolar scale has a range of 
values, for example, from -5 to +5. The positive and 
negative values indicate a person’s perception of an 
environment. The zero is usually removed from the 
middle of the scale to discourage people from choosing 
the safe middle option.

Step 2 Choose the location for your survey. Your 
choice of location may be the result of a pilot study, 
having previously visited the area, or as a result of 
some previous knowledge of your study area. If you 
are unfamiliar with your site then you might use aerial 
photography (Bing Maps, Google Earth, for example) 
or an application such as Google Street View to help 
you choose your sites before going on the field trip. You 
could use secondary data (like Figures 24 or 26) from 
http://www.neighbourhood.statistics.gov.uk to help 
select your sites. If so, you would want to make sure 
that you visited at least 8 sites in Riverside, Cardiff, this 
is at least one in each LSOA.

Step 3 Collecting the bi-polar scores. The simplest 
method is to complete the survey yourself. However, 
in order to investigate differing perceptions you will 
need to compare your score with other people. These 
could be members of your class or members of the 
public. You can combine scores together to create 
a ‘class score’ or by calculating the mean score for 
each location. If so, these mean scores could then be 
represented on a base map of the area that you visited.

Activity
1 Study the urban environments in Figures 23, 

25, 28 and 29.
a) Use the bi-polar assessment in Figure 

30 to calculate a score for each urban 
environment in these four photographs.

b) Share your scores with at least four 
members of your class. Calculate a mean 
score for each photograph.

c) Create a sketch map of Riverside using 
information from Figure 22. Plot the 
location of Figures 23, 25, 28 and 29 on 
your map. Choose a suitable method to 
represent your mean scores on this map.

Some features of the urban environment are easy to 
count and quantify. An example would be the number 
of cars passing along a street in ten minutes. However, 
fieldwork enquiries sometimes involve features that 
cannot be quantified so simply. People’s perceptions of 
the urban environment are one example of something 
we might want to measure. Because perceptions vary 
a lot from one person to another we say they are 
subjective. So how do we assess perceptions?

 Figure 28 Flats and neighbourhood shops in RIV07 (grid 
reference 169765) on Figure 22

THEME 1 Step-by-step 
guidance written 
by the Field Studies 
Council teaches 
students a variety of 
fi eldwork skills and 
methodologies

In-class and 
homework activities 
reinforce newly-
acquired fi eldwork 
techniques

Features in the book:

1857874 WJEC EduqasB GCSEGeo SampleChap_.indd   14 17/09/2015   13:17



15

Chapter 1  Rural-urban change in the UK

Creating a more sophisticated bi-polar 
assessment

Here are three suggestions to try. In each case, 
think about the strengths and weaknesses of these 
assessments compared to a standard bi-polar survey.

1 Different perceptions Conduct a standard 
bi-polar survey as yourself – a teenager. Then 
imagine what it might be like to perceive the urban 
environment as though you were someone else. 
Try doing the bi-polar survey again but imagining 
yourself as someone with limited mobility, for 
example, or as a single parent with a very young 
child. How would your perception change?

2 Photo surveys Decide on five categories, or 
features, for your bi-polar survey. For example, open 
spaces, building design, pedestrian safety, leisure 
features and road traffic. Don’t write opposing 
statements. Inspect your area carefully taking as 
many photographs as you can. Make sure you 
record where each photo was taken. Then choose 
the pair of photos that represent the best and worst 
examples of each category or feature.

3 Weightings Not all of the categories or 
features recorded by a bi-polar survey have equal 
importance to people when they think about the 
quality of the environment. For example, you may 
decide that open space is a more important feature 
than road traffic or litter. Try ranking or weighting 
your bi-polar statements. For example, if you think 
the amount of open space is twice as important as 
litter then you should multiply your bi-polar scores 
for open space by a two. Discuss these weightings 
to get an agreement as a class or group. How might 
your weightings be different if you were an OAP 
rather than a teenager?

+5 +4 +3 +2 +1 –1 -2 –3 –4 –5

Attractive urban 
environment

Unattractive urban 
environment

Safe for pedestrians Unsafe for pedestrians

Natural features nearby No natural features 
nearby

Thriving communities 
with job opportunities

Declining communities 
with few job 
opportunities

 Figure 30 An example of bi-polar statements 

Enquiry
1 Write four new pairs of bi-polar statements. 

Use them to survey the neighbourhood around 
your school.
a) Conduct the survey as yourself.
b) Now imagine how another person might 

perceive this neighbourhood. Imagine 
yourself as:

 i) A single parent with a young child
 ii) An elderly resident
c) What are the strengths and limitations 

of this more sophisticated style of bi-
polar survey in trying to collect different 
perceptions?

 Figure 29 Flats, and neighbourhood shops in RIV02 (grid 
reference 179759) on Figure 22
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Creating a more sophisticated bi-polar 
assessment

Here are three suggestions to try. In each case, 
think about the strengths and weaknesses of these 
assessments compared to a standard bi-polar survey.

1 Different perceptions Conduct a standard 
bi-polar survey as yourself – a teenager. Then 
imagine what it might be like to perceive the urban 
environment as though you were someone else. 
Try doing the bi-polar survey again but imagining 
yourself as someone with limited mobility, for 
example, or as a single parent with a very young 
child. How would your perception change?

2 Photo surveys Decide on five categories, or 
features, for your bi-polar survey. For example, open 
spaces, building design, pedestrian safety, leisure 
features and road traffic. Don’t write opposing 
statements. Inspect your area carefully taking as 
many photographs as you can. Make sure you 
record where each photo was taken. Then choose 
the pair of photos that represent the best and worst 
examples of each category or feature.

3 Weightings Not all of the categories or 
features recorded by a bi-polar survey have equal 
importance to people when they think about the 
quality of the environment. For example, you may 
decide that open space is a more important feature 
than road traffic or litter. Try ranking or weighting 
your bi-polar statements. For example, if you think 
the amount of open space is twice as important as 
litter then you should multiply your bi-polar scores 
for open space by a two. Discuss these weightings 
to get an agreement as a class or group. How might 
your weightings be different if you were an OAP 
rather than a teenager?

+5 +4 +3 +2 +1 –1 -2 –3 –4 –5

Attractive urban 
environment

Unattractive urban 
environment

Safe for pedestrians Unsafe for pedestrians

Natural features nearby No natural features 
nearby

Thriving communities 
with job opportunities

Declining communities 
with few job 
opportunities

 Figure 30 An example of bi-polar statements 

Enquiry
1 Write four new pairs of bi-polar statements. 

Use them to survey the neighbourhood around 
your school.
a) Conduct the survey as yourself.
b) Now imagine how another person might 

perceive this neighbourhood. Imagine 
yourself as:

 i) A single parent with a young child
 ii) An elderly resident
c) What are the strengths and limitations 

of this more sophisticated style of bi-
polar survey in trying to collect different 
perceptions?

 Figure 29 Flats, and neighbourhood shops in RIV02 (grid 
reference 179759) on Figure 22

Fieldwork techniques: Bi-polar surveys
Creating a simple bi-polar survey

Step 1 Choose categories for the bi-polar statements. 
These will depend upon the specific focus of your 
study, but may include factors such as presence/
absence of natural vegetation, street lighting, upkeep 
of building and condition of pavements. In some cases 
more personal attitudes may be investigated such as 
fear of crime or feelings of safety. Pairs of opposing 
statements are put at either end of a scale as can 
be seen in Figure 30. A bipolar scale has a range of 
values, for example, from -5 to +5. The positive and 
negative values indicate a person’s perception of an 
environment. The zero is usually removed from the 
middle of the scale to discourage people from choosing 
the safe middle option.

Step 2 Choose the location for your survey. Your 
choice of location may be the result of a pilot study, 
having previously visited the area, or as a result of 
some previous knowledge of your study area. If you 
are unfamiliar with your site then you might use aerial 
photography (Bing Maps, Google Earth, for example) 
or an application such as Google Street View to help 
you choose your sites before going on the field trip. You 
could use secondary data (like Figures 24 or 26) from 
http://www.neighbourhood.statistics.gov.uk to help 
select your sites. If so, you would want to make sure 
that you visited at least 8 sites in Riverside, Cardiff, this 
is at least one in each LSOA.

Step 3 Collecting the bi-polar scores. The simplest 
method is to complete the survey yourself. However, 
in order to investigate differing perceptions you will 
need to compare your score with other people. These 
could be members of your class or members of the 
public. You can combine scores together to create 
a ‘class score’ or by calculating the mean score for 
each location. If so, these mean scores could then be 
represented on a base map of the area that you visited.

Activity
1 Study the urban environments in Figures 23, 

25, 28 and 29.
a) Use the bi-polar assessment in Figure 

30 to calculate a score for each urban 
environment in these four photographs.

b) Share your scores with at least four 
members of your class. Calculate a mean 
score for each photograph.

c) Create a sketch map of Riverside using 
information from Figure 22. Plot the 
location of Figures 23, 25, 28 and 29 on 
your map. Choose a suitable method to 
represent your mean scores on this map.

Some features of the urban environment are easy to 
count and quantify. An example would be the number 
of cars passing along a street in ten minutes. However, 
fieldwork enquiries sometimes involve features that 
cannot be quantified so simply. People’s perceptions of 
the urban environment are one example of something 
we might want to measure. Because perceptions vary 
a lot from one person to another we say they are 
subjective. So how do we assess perceptions?

 Figure 28 Flats and neighbourhood shops in RIV07 (grid 
reference 169765) on Figure 22

Fieldwork enquiry 
questions increase 
students' confi dence 
tackling Component 3 
of the specifi cation

Suggestions for 
fi eldwork projects help 
you plan investigations 
that meet the 
changed assessment 
requirements
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3
THEME

Chapter 1
How ecosystems function 

What are ecosystems?
An ecosystem is a community of plants and animals and 
the environment in which they live. Ecosystems contain 
both living and non-living parts. The living part includes 
such things as plants, insects and birds, which depend 
on each other for food. Plants may also depend on 
insects and birds for pollination and seed dispersal. The 
non-living part of an ecosystem includes such things as 
the climate, soils and rocks. This non-living environment 
provides nutrients, warmth, water and shelter for the 
living parts of the ecosystem.

 Figure 2 Arctic tundra, Iceland

 Figure 3 Boreal (taiga) forest, Norway

 Figure 4 Tropical rainforest, Gabon

Activity
1 Use Figure 1 to describe the distribution of:

a) tropical rainforests
b) boreal (taiga) forests.

Tropical rainforests

Hot semi-arid grassland

Subtropical evergreen forest

Deciduous forest

Boreal (or taiga) forest

Mediterranean forest or scrub

Key
Tall-grass prairie

Short-grass prairie

Semi-desert

Desert shrub and desert

Arctic and alpine tundra

Ice sheet

 Figure 1 Biomes of Africa and Europe
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Activity
1 Use the climate data in Figure 6 to complete a copy of the following table.

2 Suggest how the differences in climate might affect plant growth in the two forest systems.

Tropical rainforest Boreal forest Tundra moorland

Temperature range

Months above 10 °C (length of growing season)

Months below freezing

Total annual rainfall

Seasonal variation in rainfall

The global distribution 
pattern of biomes

Climate is such an important 
factor in influencing the natural 
vegetation and wildlife of a region 
that biomes (the largest scale 
ecosystems) broadly match the 
world’s climate zones.

     Equator

Tropic of Cancer

Iceland

At the Arctic Circle solar energy strikes the ground
at a low angle and is spread over a large area. at a low angle and is spread over a large area. 
Each mEach m2 within this solar footprint is 
heated only gently. heated only gently. 

GabonGabonGabon

AFRICA

Arctic Circle

heated only gently. 

At 0° latitude solar energyAt 0° latitude solar energy
strikes the ground at almost a rightstrikes the ground at almost a right
angle. Energy is concentrated into
a small footprint and each m2

within that footprint is heated within that footprint is heated 
strongly.strongly.

 Figure 5 Solar heating of the Earth varies with latitude

Tundra moorland 64°N, Iceland Boreal (taiga) forest 65°N, Norway Tropical rainforest 0°N, Gabon

Month
Temperature 

(°C)
Precipitation 

(mm)
Temperature 

(°C)
Precipitation 

(mm)
Temperature 

(°C)
Precipitation 

(mm)

Jan –0.5 145 –8.0 38 27.0 249

Feb 0.4 130 –7.5 30 26.5 236

Mar 0.5 115 –4.5 25 27.5 335

Apr 2.9 117 2.5 35 27.5 340

May 6.3 131 8.5 42 26.5 244

Jun 9.0 120 14.0 48 25.0 13

Jul 10.6 158 17.0 76 24.0 3

Aug 10.3 141 15.5 75 25.0 18

Sep 7.4 184 10.5 57 25.5 104

Oct 4.4 184 5.5 57 26.0 345

Nov 1.1 137 0 49 26.0 373

Dec –0.2 133 –4.0 41 27.5 249

 Figure 6 Climate data for three climate stations 
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Characteristics of the hot semi-arid grassland biome
The global distribution of the hot semi-arid grassland 
biome is shown in Figure 7. This biome is a grassland 
ecosystem. It is sometimes known as savanna grassland 
and it forms a transition zone between tropical forests 
and deserts. This biome occurs in regions which have 
a tropical semi-arid climate. The climate pattern is 

one of marked wet and dry seasons with the rainfall 
concentrated in 5–6 months of the year, often in the 
form of heavy storms and high humidity. This is followed 
by months of drought with clear skies and fine sunny 
weather. 

Tropic of Cancer

Equator

Tropic of Capricorn

NORTH
AMERICA

EUROPE
ASIA

AFRICA

SOUTH
AMERICA

AUSTRALASIA

Key

Hot semi-arid grassland biome

N

 Figure 7 World distribution of hot semi-arid grassland (savanna grassland)

Activity
1 Use Figure 7 to describe the distribution of the 

hot semi-arid grassland biome.

2 a) Use the data in Figure 8 to draw a climate 
graph for Arusha in Tanzania.

b) Add labels to your graph to show the wet 
season and dry season.

c) What is the total annual rainfall in 
millimetres?

d) Describe the annual range of temperature.
e) People visit Tanzania to go on a safari 

holiday. What time of year would be the 
best time to go?

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Average Temp in °C 27 28 27 25 23 23 22 23 25 27 26 26

Precipitation in mm. 71 68 151 289 122 27 11 13 12 33 149 106

 Figure 9 Semi-arid grassland in Tanzania

Figure 8 Climate 
data for Arusha, 
Tanzania
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Activity
3 Study Figures 9 and 10.

a) Describe the vegetation shown in each photograph.
b) At what time of year do you think each photograph was taken? 

Give reasons for your answer.
c) Draw a table like the one below. Use the information in Figure 

10 to describe how these plants have adapted to the climate 
conditions.

High rates of 
transpiration

Long periods of 
drought and high 
temperatures

Animals such as 
zebra eat the leaves

Acacia Tree

Baobab Tree

Enquiry
1 Australia has a large area 

of hot semi-arid grassland. 
Research the climate 
and ecosystems of East 
Kimberley, Australia. Hall’s 
Creek is one of the only 
large towns in this region.

 How does the climate 
and ecosystem of East 
Kimberley compare 
to the hot semi-arid 
grasslands of Africa that 
are introduced on these 
pages? What are the 
main similarities and 
differences?

How does the vegetation adapt to the climate?

The soils are porous which means they drain rapidly. The thin humus layer provides 
nutrients for plants. The typical vegetation is of scattered trees and drought-resistant 
bushes with grasses that grow rapidly to 3–4 metres in height in the wet season. In the 
dry season they turn yellow and die back, leaving the ground vulnerable to soil erosion. 
The baobab and acacia are examples of xerophytic (drought-resistant) trees found in 
this biome.

ACACIA TREE

Broad flat canopy reduces water loss. It also 
provides shelter for animals.

Thorns on branches deter animals from 
eating them.

Deep widespread tap roots obtain water.

Small leaves with waxy skins reduce the 
amount of water lost through transpiration.

Grows up to 20m tall and 2m diameter with 
whitish bark.

BAOBAB TREE 

Grows over 30m tall and 7m diameter. Can live for thousands of years.

Long tap roots reach ground water deep underground.

Thick bark is fire-resistant 

Few leaves reduce water lost by transpiration 

Large barrel-like trunk stores up to 500 litres of water 

Figure 10 Adaptations of plants in 
the semi-arid grassland
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How do ecosystem processes 
operate within hot semi-arid 
grasslands?
Within the hot semi-arid grassland ecosystem there are 
two main processes. These are the movement of energy 
(energy flows) and the recycling of nutrients.

Energy flows

The main source of energy for all living things is sunlight. 
This is absorbed by producers such as plants. They 
convert the light energy from the sun into chemical 
energy by the process of photosynthesis. This energy is 
passed on to animals when they eat the plants. These 
animals are called herbivores or primary consumers. In 
turn, these are eaten by other animals called carnivores 
or secondary consumers. This is called a food chain. 
Energy flows up the food chain.

However, most producers and consumers are part of 
many different food chains. A food web shows the flow 
of energy through the whole ecosystem. A food web has 
many interconnecting food chains.

Lion

Cheetah

Baboon

Tertiary
consumer

Secondary
consumer

Primary
consumer

Producers

Giraffe ZebraRhinoceros

Grasses Acacia Tree

Hyena

 Figure 11 Food web for the hot semi-arid grassland 
ecosystem in Africa

Nutrient cycling in the hot semi-arid 
grassland ecosystem

As well as energy, plants need essential chemical 
elements and compounds such as iron, phosphate and 
nitrogen. These are called nutrients and they are recycled 
through the ecosystem between the soil, biomass and 
leaf litter. When plants and animals die, they decompose 
and the nutrients are released and returned to the soil. 
This process is called the nutrient cycle. 

Carnivores

Tertiary consumers

Secondary consumers

Primary consumers

Herbivores take in
nutrients by eating plants

Plants take up nutrients
from the soil

Soil stores the nutrients

Waste such
as animal

dung

Plants
die

Animals
die

Animals die

Recycled nutrients

Leaf litter is the layer
of vegetation on the

ground surface

Some nutrients lost by
leaching and surface
run-off when it rains

Rock weathering
adds some nutrients

to the soil

Decomposers
such as bacteria

and fungi,
earthworms and

dung beetles
break down the
dead plants and

animals

 Figure 12 How nutrients are recycled

Activity
1 a) Draw a food chain by putting the following 

into the correct sequence.
 lion grass energy from the sun zebra
b) Explain the difference between a food chain 

and a food web.
c) Draw a table like the one below and add 

examples from the hot semi-arid grassland 
food web in Figure 11.

Biotic (living) part of the ecosystem Examples

Producer

Primary consumer

Secondary consumer

Tertiary consumer

d) Explain why the hyena is both a secondary 
and tertiary consumer.

e) What would be the effect on the hot semi-
arid grassland ecosystem if most of the lions 
were killed by people?

2 a) Study Figure 12 Explain why nutrients are so 
important to the ecosystem.

b) What role do decomposers play in the 
nutrient cycle?
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 Figure 13 Conservationists remove the horn from a black 
rhino to discourage poachers from killing the rhino for its horn
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Enquiry 
Poaching of wild animals is a serious problem in 
many parts of Africa. Rhino and elephant are key 
targets for poachers in the hot semi-arid grassland 
environments of Africa. Debate the following 
enquiry questions. You may want to do some 
research first. 

a) Why should we conserve elephant and rhino?
b) How do these animals benefit the environment 

and people?
c) What is the best way to protect these animals? 

Which of the following options might work 
best?
i) Dehorning the wild rhino.
ii) Moving (translocating) wild rhino and 

elephant to National Parks.
iii) Lifting the trade ban and exporting 

‘farmed’ rhino horn and elephant ivory that 
has been reared sustainably.

iv) Fit the rhinos with a camera and GPS 
tracking device.
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