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Using Oxford Atlas for Australian Schools

The Oxford Atlas for Australian Schools has been written to Australian Schools obook + assess is provided on the next
meet the requirements of geography syllabuses across page. Together, the print and digital resources form a
Years 7-10. In addition to detailed reference maps of Australia complete atlas package.

and the world, it offers complete coverage of all geographical

skills, concepts and topics included in geography syllabuses Key featu res

around Australia.

The Oxford Atlas for Australian Schools offers greater The Oxford Atlas for Australian Schools has been organised
flexibility and support than ever before. Every print atlas comes into four main sections to make finding relevant content
supported by a comprehensive digital offering known as obook simple and convenient. The key features of each section are
+ assess. Information on the key features of Oxford Atlas for explained below.

SECTION 1

Geographical skills and concepts

This section is a comprehensive introduction to all the geographical skills and concepts
that underpin the teaching of geographical skills in schools around Australia.

¢ Navigation tabs on each page help I = - * Each concept for geographical
students locate topics in each section " p understanding is defined using student-
easily. - N & - friendly language.

e ‘Check your learning’ activities l ' e Detailed explanations and examples are
accompany each geographical concept provided for each concept. Student
and skill, offering students an understanding is supported by a wide
opportunity to practise new skills and .. x range of visual sources including maps,
consolidate their understanding. /) Ao r m graphs, technical drawings, infographics,

2 = tables and photographs.
p—
=TT — ——

This section offers 136 pages of topics and case studies for students in Years 7-10.
These topics are clearly organised by year level and unit to offer depth and full coverage.

e All topics are linked directly to key e NASA satellite imagery provides realistic
content descriptions from geography representations of weather events.
syllabuses in all Australian states and e Cross-sections are provided to help
territories. students make connections.
e A wide variety of graphs are used to ® Locator maps provide context and clarity.
convey geographical data in e Before and after satellite imagery illustrates
interesting and engaging ways. change over time of key geographical
events like natural disasters.
¢ A clear and colourful mapping style,
together with detailed legend features,

support student understanding.

viii



SECTION 3

Australia

This section contains detailed reference maps of all Australian states and territories, including
capital cities. Key facts, geographical data and case studies for each region are provided.

e Stunning full-colour photographs
engage students and foster a sense of
wonder.

e Land cover maps provide a realistic
representation of different
environments and physical features to
support student understanding.

e Smaller supporting maps provide
additional information and
geographical data such as rainfall,
climate, population and agriculture.

e Simple locator maps at the top of each
page show the location of each state
and territory.

SECTION 4

I Q Australia: Environments

'Fast facts’ boxes provide up-to-date
geographical data and interesting facts
at a glance.

Climate graphs provide updated
weather information for each capital
city.

Detailed maps of the CBD and
surrounding suburbs are provided for
each capital city.

Population change and land use maps
clearly show change over time in each
capital city and allow students to
identify patterns.

Population pyramids for key suburbs in
each capital city provide opportunities
for comparison and discussion.

World

This section contains detailed reference maps of all world regions. Case studies,

key facts and geographical data are also provided.

e Simple locator maps at the top
of each page show the location
of each continent or country in
relation to others.

e Each continent is supported by three
different map types — environments,
physical and political — allowing
students to identify patterns and
make connections between features
of the natural environment and the
human environment.

f

HOW TO FIND WHAT YOU NEED FAST

There are a number of ways you can find the information you are
looking for in this atlas:

1 Searching for a topic or subject?

If you are searching for a specific topic or subject, use the

‘Contents by topic’ at the front of the atlas (pages iv-v) or the

‘Subject index’ at the back of the atlas (pages 332-335).

Searching for a specific map?

If you are searching for a specific map by world region or

type, use the ‘Contents by map type’ at the front of the atlas

(pages v-vi). It lists all of the most significant maps in this
atlas and organises them by world region and type so
locating them is fast and easy.

3

Searching for a specific place or geographical
feature?

If you are searching for a specific place (such as a town or
city) or geographical feature (such as a lake or volcano),
use the ‘Gazetteer index’ at the back of the atlas (pages
292-331). A gazetteer index is a list or directory of all the
places and features that appear in this atlas in alphabetical
order. For example, if you are trying to locate the city of
Aachen in Germany, search under ‘A’ in the gazetteer
index and you will find the relevant page number,
alphanumeric grid reference and coordinates of latitude
and longitude:

Aachen 156 D2 50°46'N 6°06'E




Using Oxford Atlas for Australian

Schools obook + assess

The Oxford Atlas for Australian Schools comes supported by a suite of digital
resources designed to engage students and support their learning. Oxford Atlas
for Australian Schools obook + assess is an interactive digital resource compatible
with a wide range of devices such as laptops, iPads, Android tablets and

interactive whiteboards.

Key features

The Oxford Atlas for
Australian Schools obook +

Carrier ¥ 9:42 AM
assess features all the content s . :
. . < oxforddigital.com.au
of the print atlas, along with a
H R Oxford Digital
range of engaging digital w— o
extras for students and ,(&Xl_[:l_o,g\% Bock
. dcomecatyy OO0
additional support for o MR
*HOoPMpoERRA?
teachers.
Biomes
_\ Ablomeis a region that shares similar and distinctive climates, soils and vegetation. The ropical rainforest biome, for example, is characterised by 3 warm and
wet climate, highly-weathered soils and thick, lush vegetation.
How to access your 4d's natural bi been greatly altered by human such a3 the production of food and fibre. Throughout the trepics, large areas of
tn rainfor v 50 the land can be used v crops like soybeans and paim oil, or used for farms. The aiteration of biomes in this

way often degrades the natural environment and leads to 3 loss of soil and water quality. It can also contribute to climate change.

obook + assess

WORLD: BIOMES CROSS-SECTION: TROPICAL RAINFOREST

e To access your obook +
assess, simply go to
www.oxforddigital.com.au
and follow the on-screen
instructions to create an
account or log in.

e The first time you activate

= B Temperate O Gr
mountsing  forent

your account you will need i

to enter your unique
activation code which is
printed on page iii of this
atlas.

e Once you have activated
your obook + assess, it will
appear in your bookshelf.
Each time you log in you will
have full access to the
product for the duration of

the licence period.

—




Digital extras

Interactive layered maps

Over 250 interactive layered maps
can be accessed by clicking on the
‘Interactive’ icon at the top of
maps. Any feature in the legend
can then be clicked to turn layers
on and off. Add notes, drop pins,
coloured shapes or draw freehand
on any map.

Once finished modifying the map,
students can paste it directly into
their assignment or homework
task or email it to their teacher.

Videos from BBC Worldwide Learning

Interactive learning activities

assess

Stunning, professionally-
recorded video footage from
BBC Worldwide Learning
supports many topics and
engages even the most reluctant
learners. Simply click on the
‘Video' icon at the top of
selected topics to launch the
video player.

A range of interactive learning
activities are linked to many
topics. They are designed to
appeal to a range of learning
styles and provide additional
opportunities for students to
consolidate and extend their
learning. To launch an interactive,
simply click on the ‘Interactive’
icon at the top of selected
illustrations and photographs.

The assess platform provides
24/7 online assessment
designed to support student
progress and understanding.
Students can be assigned a
range of graded multiple-choice
questions and activities that are
auto-corrected to provide
instant feedback.

Statistics database
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Compare and map data automatically, or select up
to five countries to compare. Once finished,
students can graph the results and paste them
directly into their assignment or homework task.

Alternatively, students can export data directly to
Excel and graph it in any way they choose. To
launch the statistics database, click on the
‘Statistics database’ icon at the top of selected
obook pages.

The statistics database allows you to compare
geographical data from countries all over the
world.

Teacher obook + assess

Teacher support for the Oxford Atlas for

Australian Schools is provided in digital

format. Teacher obook + assess allows

teachers to assign work electronically to
students, set homework, tests and
assessment tasks, track student work, and
collate or graph the results for reporting and
future planning. This comprehensive teacher
resource also includes:

e more than 150 pages of student
worksheets that can be printed as PDFs or
edited in Word to meet the specific needs
of your students

e suggested solutions to all student
activities in Section 1: Geographical skills
and concepts

® arange of lesson ideas, planning tips and
assessment advice.

Xi






SECTION 1
Geographical
skills and concepts

This section introduces a range of skills used by geographers to understand and
explain our world. You will also learn about mapping techniques and conventions
that will help you get the most out of your atlas.

Understanding maps 2
Different types of maps 4
Using direction 6
Using scale 8
Using location 10
Map projections and time zones 12
Interpreting height on maps 14
Interpreting topographic maps 16
Interpreting satellite images 18
Interpreting graphs 20

This section introduces seven concepts used by geographers to help them
observe and understand the natural processes and human activities that shape
our planet. These concepts are like lenses that will help you understand our world
more clearly.

Place 22
Space 24
Environment 26
Interconnection 28
Sustainability 30
Scale 32

Change 34



Understanding maps

What is a map?

A map is a simplified plan of an area that uses symbols and colours to represent the
features in the real world. Maps are drawn from directly above the area (the plan
view). Map makers, known as cartographers, simplify the information from the real
world and add additional information such as place names and borders. They use a
legend to help unlock the information on the map. Symbols and colours are used in
legends to help map readers quickly recognise them — for example, green for parks,
blue for water and lines to represent roads.

There are six key features all maps need to contain, known as BOLTSS:

Border - to show the extent of the map

Orientation — a direction arrow

Legend — an explanation of the map symbols

Title — a description of what the map is showing

Scale — a way of showing the area represented by the map

Source - the information used to produce the map.

Different views of the world

To understand and read maps you need to be able to recognise features from the
plan view. Maps can only be drawn from the plan view because the scale is the same
across the entire area. In the ground view or oblique view, the scale (page 8) changes
between the foreground and the background.

GIZA PYRAMIDS AND SURROUNDS: SATELLITE IMAGE

Ground view

This ground view of the Giza pyramids
gives an excellent idea of their height and
shape. The objects in the background are
largely obscured, and the scale varies
greatly between the foreground and the
background.




Oblique view

This oblique aerial photograph of the Giza
pyramids gives a good idea of the height and
shape of objects. However, some of the
background is obscured and the pyramids in
the foreground appear larger than they really
are. This is because the scale varies between
the foreground and the background.

A Oblique view is the view from a low,

elevated angle.

GIZA PYRAMIDS AND SURROUNDS: WORLD HERITAGE SITE MAP

Plan view CHECK YOUR LEARNING

This satellite image shows the Giza

pyramids directly from above. In this plan 1 Whatis a map?

view it is easy to see the spatial patterns of 2 What six features should a

the structures and their location amongst map contain?

the roads. Maps are drawn from plan 3 Study the three views of the
views, as the scale is the same over the Giza pyramids. Can you suggest
entire area.

an advantage and disadvantage
| of each of these views?

4 Look at the satellite image and
map of the Giza pyramids.

1Z Y a What features have been
‘ "i labelled on the map?
L e
AR b What colour has been selected
\\ to show parkland on the map?
¢ How are the roads represented
o on the map?
% ;b d What are the names of the two
i '.‘é': largest pyramids?
; “," NS e What information is shown on
T the satellite image, but not on
the map?
mRxe 0 - TAI00ie 100TIN f What information is shown on

: the map, but not on the

A Plan view is the view from directly above satellite image?

an area.
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Ditterent types of maps

7 ISP 05000774 7
You may come across a range of maps every day, for example, in Physica| maps
shopping centres, newspapers and on the Internet. Maps are ) )
constructed for many different purposes, but they all display a Physical maps show the natural features of the Earth such as mountains,
spatial pattern to help the user. Maps are important in our daily rivers, deserts, lakes, seas and oceans. They also show the height of
lives and are a critical tool in industries such as mining, building, the land and depth of the sea by using different colours.

marketing, transport, tourism and disaster response.

Atlases contain many different types of maps that show a broad
range of information. The main types of maps you will find in this
atlas are featured here.

Environment maps

Environment maps show the natural features of the Earth such
as land cover, mountains, rivers, deserts, lakes, seas and oceans.
They also show urban areas and cropland.

AFRICA: ENVIRONMENTS

LEGEND

LEGEND
Political maps

Political maps show the human features of the Earth such as
country, state and territory borders, cities and towns.

AFRICA: POLITICAL

il ‘{‘
thol Equl AreaProecion )
{7 .’r» N = i
CHECK YOUR LEARNING =
OROC R
1 What types of maps do you use most often? ' e S s \"‘n,,‘;
2 Make a list of the maps you have seen in the last week " ——
and identify where you saw them. . ﬂ ‘ — =
3 Turn to page 223. AR -
a What type of map is this map of Asia? 1 i :
b What information does it provide about Asia? e
SOM,
4 Turn to page 225. 3 = 4
a What type of map is this map of Asia? o .
b What information does it provide about Asia?
5 Look at the Australia population distribution map on
the page opposite. Where do most Australians live? ~ P
6 How do choropleth maps give a quick impression of W ¥ /=
a pattern? J[__tecene
7 Find another choropleth map in the atlas. :ml:—” M: &
8 Look at the world tourist flows map on the page opposite. ‘ § i
Where are the busiest tourist flows? Rl




Dot distribution maps Weather maps

Dot distribution maps use dots (or shapes) to represent a single Weather maps (or synoptic charts) show conditions in the
feature. The dots show the location of the chosen feature, and the atmosphere such as air pressure, wind speed and wind
size and colour of the dots can show different characteristics of that direction. They also show the size and location of warm
feature. When combined on a map, the dots form a spatial pattern. and cold fronts. They are most commonly seen on

On this population distribution map, small towns are shown as a television news.

small green dot and large towns are shown as large red squares.

AUSTRALIA: POPULATION DISTRIBUTION = AUSTRALIA: WEATHER MAP
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WORLD: TOURIST FLOWS

Flow maps

Flow maps show movement from one place to
another. These maps are useful for showing the
movement of goods, migration of people and
animals, and transport and communications. Often
the number of people or goods is shown by using
lines of different widths or colours. This flow map
shows tourist flows around the world.
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Using direction

B il

Using a magnetic compass

The four main directions on a compass
are north, south, east and west. These
are referred to as cardinal points. The
other points on the compass are divisions
between these four cardinal points, for
example, south-west. These are called
sub-cardinal points.

No matter where you are on Earth, when
you hold a magnetic compass in your

hand it will point towards the Magnetic
North Pole. Once the location of north

is established, you can find the other points
of the compass. Using compass points is

an accurate method of finding a location
because whichever direction you are
facing, the compass directions always
remain the same.

True north and magnetic north

True north is the actual direction of the
Earth’s geographic North Pole. Direction
indicators on maps point to the geographic
North and South poles, the furthest points
north and south of the Equator.

Magnetic north is the direction in which
a free-swinging magnet, like a compass
needle, will always point. The changing
position of the magnetic poles is thought
to be due to the Earth'’s rotation and the
movement of minerals within the Earth’s

mantle.
60°E

GEOGRAPHIC AND MAGNETIC
NORTH POLE

Geographic

Magnetic North Pole

North Pole

80°E

S
Geographic South Pole

~ CODE  DIRECTION
N North
NNE North-north-east
NE North-east
ENE | East-north-east
E East
ESE East-south-east
SE South-east

‘ SSE South-south-east
S South
SSW South-south-west
SW South-west
WSW West-south-west
W West

A A compeass is an instrument that shows WNW West-north-west
the direction of magnetic north. KW North-west

NNW North-north-west

ARCTIC: MOVEMENT OF THE MAGNETIC NORTH POLE
20°E ‘

W
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W
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Bearings

An even more precise way to give
directions is to use compass bearings. A
compass is a circle made up of 360 degrees
(360°). A bearing is an angle that is
measured clockwise from 0° or north. We
can use a protractor to work out compass
bearings on maps. For example, Newcastle
lies on a bearing of 160° from Tamworth.

DIRECTION BEARING
North 0°/360°
North-east 45°

East 90°
South-east 135°
South 180°
South-west 225°
West 270°
North-west 315°

Wind direction

When referring to wind direction, we talk
about where the wind is blowing from.

A northerly wind blows from the north
towards the south. You can determine the
wind direction on a weather map if you
remember that in the southern hemisphere
air circulates in an anticlockwise direction
out of a high pressure system and in a
clockwise direction into a low pressure
system. Fire authorities need to understand
wind direction and wind changes to protect
people and properties from bushfires.

CHECK YOUR LEARNING

1 ‘Never Eat Soggy Weetbix' is a phrase
we can use to remember the four
main points of the compass. What do
the letters N, E, S and W stand for?

2 Which compass point lies halfway
between:

a west and north-west?
b south and south-west?

¢ north and east?
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3 Look at the Australia map on page 177.
In what direction would you fly from
Sydney to reach:

a Perth?
b Melbourne?

c¢ Darwin?

4 Explain why there is more than one north 7

arrow on the Arctic map opposite.

5 Look at the map of New South Wales

above to work out the following
bearings from Tamworth.

a Kempsey
b Sydney
¢ Broken Hill

What is the wind direction for each
capital city on the weather map
above?

Air circulation is the opposite in the
northern hemisphere. Describe how
air moves from a high pressure system
to a low pressure system in the
northern hemisphere.
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Using scale

We use scale to shrink or increase the size
of real-world objects to fit in a space. Every
feature on a map must be scaled down or
up by the same amount so that the features
are the correct size in relation to one
another. The pictures opposite show four
different pineapples that have been scaled
to fit on this page.

The scale tells you the actual size of each
pineapple. One unit (say, 1 centimetre) on
each image represents a number of units in
the real world. For example, the pineapple
fruit image has a scale of 1:6. This means
that 1 centimetre on the image represents
6 centimetres in the real world. The image
of the pineapple fruit is 5 centimetres high,
so a real pineapple is 6 x 5 centimetres or
30 centimetres high.

Scale on maps

Scale is a handy device to study the world
from the classroom. Features in the world
can be shrunk down and represented on
maps. For example, we can study a large
area such as Tasmania by accurately scaling
down each of its main features onto a

map. On a map, the scale can be shown in
three ways:

Scale statement describes the scale in
words. For example, 1 centimetre on
the map represents 30 kilometres on
the ground.

Line scale acts like a ruler against which
you measure distances on a map. On the
line scale opposite, 1 centimetre represents
30 kilometres.

Representative fraction shows that one
unit (say, 1 centimetre) on a map represents
a number of units in the real world.

For example, 1:3000000 means that

1 centimetre on the map represents
3000000 centimetres (or 30 kilometres)

on the ground.

Using the line scale to
measure distances

The easiest way to calculate actual distance
between two points on a map is to use the
line scale.

1 Place the straight edge of a sheet of
paper or shape a piece of string along a
distance to be measured.

2 Mark the starting and finishing points.

3 Hold the edge of the paper or
straighten the string against the line
scale to work out the real distance
between the points.

Centimetres

54
44
34
2
14
0- —=
A Pineapple fridge A Pineapple fruit, A The Big Pineapple, A Pineapple lolly,
magnet, scale: 1:1 scale 1:6 scale 1:320 scale 2:1
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a o
B >
O Three Hummock Island Cape Barren Island
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L A Robbins Island Song
Cape Grim && S[,.a/,?
Sithe
~a Mount William NP
West Point
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SCALE 1: 3 000 000

One centimetre on the map measures
30 kilometres on the ground.

Cape i

A Measuring straight distances with paper

A Measuring curved distances with string



Comparing map scales

Maps in this atlas are shown at the largest possible scale to show as much detail as possible.

A Large-scale maps show detailed A Small-scale maps show basic information
information about an area. about an area.

Comparing country size

Countries in this atlas are shown at a range of different scales. When comparing the
size of countries by area, make sure they are at the same scale.

WORLD: 10 LARGEST COUNTRIES BY AREA
= -

ARCTIC OCEAN

Arctic Circle

ATLANTIC
OCEAN

PACIFIC OCEAN

<

Equator

ATLANTIC
OCEAN

Tropic of Capricorn

T
0 1500 3000 km

CHECK YOUR LEARNING

1  Which of the four pineapples is 4 Look carefully at the map of Tasmania. 5 s astreet map a large- or

shown at its actual size? How can a Explain the scale of the map small-scale map?

you tell? in words. 6 Approximately how many times
2 How high is the real Big Pineapple? b Estimate the straight-line distance larger than Australia is the world's
3 How high is a real pineapple lolly? from Hobart to Launceston. largest country?

¢ Use alength of string or cotton to
measure the distance by road
between Hobart and Launceston.

)
m
O
[0)
X
>
T
I
0O
>
—
n
fa
—
(e
n




10—

180°

60°N

160°W

150°W

50°N

140°W

170°V St Lawrence .
Island  Nomet' © insul \ aKotzebue
Deéering
lortol ‘ R
A
A\

Using location

Alphanumeric grid references

Maps, such as those found in shopping centres, street
directories and atlases, are overlaid with a grid to make it easier
to find features. The space between grid lines is given a letter
(along the top and bottom of the map) and a number (along the
sides). This type of grid is called an alphanumeric grid.

The grid reference is found where the lettered column meets
the numbered row. For example, on the aerial photograph
(right), the leader of the herd of elephants is located at E3.

Atlas maps use the curved lines of latitude and longitude as the
grid lines. When reading grid references on atlas maps be sure
to follow the curve of the grids and stay inside the grid lines.
For example, on the map of Canada and Alaska (below), the
grid reference for Anchorage is E4.

CANADA AND ALASKA
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Latitude and longitude North Pole North Pole

Latitude and longitude form a grid of imaginary
lines that cover the globe. They help us accurately
locate places. Lines that run from east to west are
referred to as latitude and lines that run from
north to south are called longitude.

e Greenwich?

i A
The line of latitude midway between the poles is Equator s LT LU
known as the Equator. The Equator divides the T TR
Earth into the northern and southern <) TS

hemispheres. Lines (or parallels) of latitude are
measured in degrees north and south of the
Equator. The Prime Meridian (0 degrees
longitude) runs through Greenwich in England.
Lines (or meridians) of longitude are measured in
degrees east and west of the Prime Meridian.
Each degree is further divided into 60 minutes to

make measurement even more accurate. A Lines (or parallels) of latitude A Lines (or meridians) of longitude
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Finding locations using latitude and longitude

In the atlas index the location of Abidjan in the lvory Coast is given as 5°19'N, 4°01'W. The letter
N means that Abidjan is north of the Equator and the letter W means that it is west of the Prime
Meridian. Latitude 5°19'N means that Abidjan is 5 degrees, 19 minutes north of the Equator.
Longitude 4°01"W means that Abidjan is 4 degrees, 1 minute west of the Prime Meridian.

NORTHERN AFRICA CHECK YOUR LEARNING

1 Give the alphanumeric grid
reference for the following
elephants shown on the page
opposite:

a the smallest elephant

b the most southerly elephant.
2 How many elephants are found at

A2 and C3?

3 Look carefully at the map of
Canada and Alaska opposite. Give
grid references for the following
cities:

a Baker Lake in the province of
Nunavut

5°19'N y 5 { b Uummannag, between 70° and
) villes A $ 2 i . ) 1 80° north of the Equator.
' 4 Which imaginary lines meet —

latitude or longitude? Where do
they meet?

5 Name these capital cities (shown
by a red symbol) on the map of
Northern Africa:

a 5°33'N, 0°15’'W
b 12°40°'N, 7°59°'W
6 On the map of Northern Africa,

estimate the latitude and
longitude for:

a Doriin Burkina Faso
b Greenville in Liberia
¢ Sikasso in Mali.
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Map projections and time zones

Map projections

Flat maps can never accurately represent the curved surface of the Earth. The continents
on a globe become squashed or stretched as they are projected onto a flat piece of
paper. Cartographers use different map projections to show different views of the world.
The Peters and the Mercator map projections below are both cylindrical projections.

WORLD: POLITICAL

ctic. Circle

2000 4000 6000 km

SCALE 1:310 000 000 (at the Equator) §

1 centimetre on the map measures :
3100 kilometres on the ground. -

Peters Projection

A This map is a Peters Projection, where the area is correct and the shape is incorrect.

WORLD: POLITICAL
k743

Arctic Circle

- - o e e e e e o e o

} 0' 2000 4000 6000 km
— —

SCALE 1:310 000 000 (at the Equator)

N
\1
1 centimetre on the map measures
3100 kilometres on the ground.

o -
Antarctic Circle_____ B S S ol — ,{ﬁ _______

A This is a Mercator Projection, where the shape is correct but the area is incorrect.

12

MAP PROJECTIONS

A Conical projection: the globe is projected
onto a cone and unfurled to make a flat map.

A Azimuthal projection: the globe is projected
onto a flat piece of paper that touches the
globe at only one point.

3

A Cylindrical projection: the globe is
projected onto a cylinder and unfurled to
make a flat map.

A Interrupted projection: the globe is
peeled like an orange and opened up
to form a map.



Using longitude to measure time CHECK YOUR LEARNING

The Earth completes one rotation (360 degrees) every 24 hours (or 15 degrees each hour). 1
The Earth has been divided into 24 time zones based on each 15 degrees of longitude
(sometimes boundaries vary to line up with state or country borders). When the Sun is
directly over the Prime Meridian (0 degrees longitude), the time is 12 noon Coordinated
Universal Time (UTC). At the same time it is 10 pm in Sydney.

What problems do cartographers
come across when they represent
the curved surface of the Earth on
a flat map?
2 Find three different types of
map projections used in the atlas.
Provide their names, the map title
and the page number.
3 What is the International
Date Line?
4 Ifitis 12 noon at the Prime
Meridian, what time is it in:

The International Date Line is the line of longitude at 180 degrees east and west of the
Prime Meridian. At this point the date changes by one day. If you are travelling from west
to east across the International Date Line, you move to the previous day.

a Sydney?
b Los Angeles?

5 Over how many time zones does
China extend? What problems
might this cause?
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<« When the Sun is shining on one part of
the Earth to create day, the other side
of the globe is experiencing night. Each
hour the Earth turns 15 degrees,
moving some parts of the Earth into
daylight and others into darkness.
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Interpreting height on maps

Relief shading VIRUNGA NATIONAL PARK: RELIEF SHADED MAP
Maps in this atlas use relief shading to "

show the shape or relief of the land. Relief

shading shows the shadows cast by the DEMOCRATIC

mountains and hills. Relief shading only REPUBLIC OF

gives the map-reader an indication of the
shape of the land. Geographers use more
accurate methods to show the actual

height of the land.

CONGO

The relief shading helps the reader quickly P
see the shape and height of the land.
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National Park border

COI‘\tOUI‘ |ineS Country border

Volganoes
\atiohal Parl

Contour lines (or isolines) are lines that join
together points of equal height above sea
level. The height between contour lines is
called the contour interval. When contours
are close together, this indicates that the
land is steep. When they are far apart, this
means the land is flatter.
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COMMON CONTOUR PATTERNS

raE -

A Cliff

A Plateau

Digital elevation models

A digital elevation model (DEM) represents the contour map in three dimensions. Much of
the information for DEMs is gathered from satellite data. The information is represented as
a raster (a grid of squares) and manipulated to form a model of the Earth’s surface. Often
satellite images are overlaid on top of the model to make it life-like, such as the Visoke
Volcano DEM below.

A Digital elevation model of Visoke Volcano, Virunga National Park
© GeokEye, 2006, 3D imagery produced by Geoimage Pty Ltd using SRTM DEM v4.1
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CHECK YOUR LEARNING

1 What is the advantage of using
relief shading on maps?
2 Look at the relief shading on the
physical map of South America
on page 270.
a Which mountain range stands
out using relief shading?
b How does relief shading help
show the Amazon Basin?

3 What is a contour line?

4 Look carefully at the topographic
map of Virunga National Park
opposite.

a What is the contour interval
used on this map?

How high is the Visoke Volcano?

What do the close contour lines
on Visoke Volcano tell you?
d If you walked from point A to
point B:
i How far would you walk?
ii What would be the steepest
part of your journey?
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Interpreting topographic maps

Topographic maps

Topographic maps show natural land
features like valleys, hills and ridges
through the use of contour lines (see
page 14). They also show other natural
|land features such as forests, rivers and
lakes, as well as human (or built) land
features like towns, roads and mines.

Area and grid references

Square grids are overlaid onto topographic
maps. Each line is given a two-digit
number. The lines that run up and down
the map are known as eastings (the
numbers increase as you move east). The
lines that run across the map are known

as northings (the numbers increase as

you move north).

16

A four-figure area reference (AR) will locate
the bottom left corner of the grid square in
which you will find the feature. The eastings
are given first, then the northings. For
example, on the Port Campbell topographic
map Big Grasstree Plain can be found at
AR7922.

Six-figure grid references (GR) help locate
exact points on a topographic map. A third
number is added to the easting and
northing contained in the area reference.
The third figure in the grid reference
represents the number of tenths between
two eastings. The sixth figure in the grid
reference represents the number of tenths
between two northings. For example, on
the Port Campbell topographic map the
Loch Ard shipwreck can be found at
GR796200.
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CHECK YOUR LEARNING

1 Find three natural features on the
Port Campbell topographic map.

2 What two national parks are shown
on the topographic map?

3 Explain in words the scale used on
the topographic map.

4 What features would you find at
the following grid references?

a GR836217
b GR823190
¢ GR793205

5 What is the contour interval (see
page 14) on the Port Campbell
map?

6 When contour lines are close
together the land is steeper. Is the
land steeper at AR8120 or
AR8122?

7 The photograph shows the steep
cliff to the south-west of the Great
Ocean Road.

a How is this shown on the
topographic map?

b Why aren’t contour lines used
to show the change in height
here?

8 The force of the sea along the Port
Campbell coastline has shaped the
soft limestone cliffs into amazing
shapes.

a What evidence on the map
suggests that this region is
constantly changing?

b What evidence on the map
suggests that this region is
popular with tourists?

< The oblique aerial view of the Port Campbell

coastline shows the cliffs, beaches, stacks
and roads that are represented as symbols
on the topographic map.
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PORT CAMPBELL NATIONAL PARK: TOPOGRAPHIC MAP
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Interpreting satellite images

Satellite images help geographers observe large areas of the
Earth’s surface. Special cameras in orbiting satellites record
variations in the light reflected from features on Earth. This
process is known as remote sensing. Sets of data are beamed to
stations on Earth, where computers highlight features to be
studied by selecting only some of the bands of reflected light.
On satellite images, these bands are sometimes represented by
false colours to help show spatial patterns more clearly. For
example, red may be used to highlight vegetation.

Information from satellite imagery is used to help forecast
weather; make decisions in agriculture, mining and warfare; and
to predict where aid may be most effectively provided when a
natural disaster occurs.

Satellites orbit the Earth at an altitude of around 7000 metres. »
They provide coverage of the entire globe every 16 days.

DUBBO, 2010: SATELLITE IMAGE

Beni
State
Forest

Beni
State

Forest

Western Plains'Zap,

A Natural-colour satellite image of Dubbo, central New South Wales A False-colour satellite image of Dubbo, central New South Wales
in 2010. In this satellite image, colours appear naturally as they in 2010. In this satellite image, the urban area appears as shades
would to the human eye. The urban area and smaller areas of of blue and light purple, dry vegetation and soil as dark purple
settlement appear grey to white, trees and grasslands as shades to red, and irrigated crops as shades of green. Forests are very
of green and yellow, and water as dark blue to black. dark green to black and water is dark blue to black.

CHECK YOUR LEARNING
1 How do geographers use satellite images? 5 Examine the false-colour satellite image of Buraida on
2 Why are false colours used on satellite images? page 46.
3 Which of the two satellite images of Dubbo do you find the a What colour is used to show irrigated fields?
easiest to understand? Why? b What colour is used to show land ready for planting?

4 What changes took place between June and December 2004
in Banda Aceh? How might relief agencies have used these
satellite images?
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A Satellite images are used by relief agencies to survey destruction from natural disasters such as the tsunami that hit Indonesia in December 2004.
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Interpreting graphs

Bar graphs

Bar graphs show information as a series of bars
that run in a horizontal direction and are stacked
one on top of the other. They are usually used to
compare quantities. This bar graph (right) shows
the world’s 10 worst disasters. The item being
compared is shown on the vertical axis (in this
case, the disaster). To identify the number of
people killed in each disaster, place a ruler at
the end of each bar and read down to the
horizontal axis that contains the amount (in this
case, the number of deaths).

Column graphs

Column graphs are similar to bar graphs, but they
show information as a set of vertical columns that
are arranged side by side. They are also usually
used to compare quantities. This column graph
(far right) shows the world’s urban population by
region. The item being compared is shown on the
horizontal axis (in this case, regions of the world in
four selected years). To identify the percentage of
urban population in a region in a particular year,
place a ruler at the top of the bar and read across
to the vertical axis that contains the amount (in
this case, percentage of urban population).

Compound column graphs

Compound column graphs, like the world
population growth graph opposite, are a more
complex type of column graph. They show both
the item being compared and the parts of the
whole. Each column shows the world population
at the start of a decade. Each column is then

divided into the population of the world's regions.

To estimate the population for each region, mark
the depth on the edge of a sheet of paper and
place it against the vertical scale (from zero).

Population pyramids

Population pyramids are bar graphs that
show the percentage of males and females
in different age groups in a population.
Population pyramids are organised so

that younger age groups are at the bottom
and older age groups are at the top.
Percentages of males are placed on the
left-hand side and percentages of females

Male

WORLD: 10 WORST DISASTERS
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NIGER: POPULATION PYRAMID
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Line graphs

Line graphs show information as a series of points that are joined up to form a line. The line
shows a trend or change over time. The horizontal axis will usually show units of time. In the
example of settler arrivals to Australia below, it is years. The vertical axis shows the number
of what is being measured - in this case, settler arrivals. This is an example of a compound

line graph. As with compound column graphs, to estimate the number of arrivals for each

region, mark the depth of each colour on the edge of a sheet of paper and place it against
the vertical scale from zero. The number of settler arrivals to Australia in 2011 from Asia was

around 60 000, not 140 000.
AUSTRALIA: SETTLER ARRIVALS BY REGION
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Climate graphs

Climate graphs combine a column graph with line
graphs. The line graphs show the maximum and minimum
temperatures for each of the twelve months of the year.
The temperatures are read from the left vertical axis. The
column graph shows the rainfall for each month. The
rainfall totals are read from the right vertical axis. This
climate graph shows Lhasa has cold, dry winters and cool,

wet summers.

Pie graphs

Pie graphs are shaped like a circle and are
divided up so that the information being
shown represents the slices of a pie. The
circle of 360 degrees represents the total
or 100 per cent of whatever is being
graphed - in this case, Australia’s
agricultural exports.

The slices are represented from the
largest to the smallest, beginning from
the 12 o'clock position. The largest
Australian agricultural export is meat.
It makes up 25.8 per cent of all
agricultural exports. Multiply this
number by 3.6 to give you the number
of degrees in the circle — in this case,
92.9 degrees. The ‘other’ category is
always placed last. It is made up of all
the parts that are too small to represent
clearly on the pie.
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AUSTRALIA: AGRICULTURAL EXPORTS
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Picture graphs

The size or number of pictures in a
picture graph gives the reader an instant
visual pattern.

SELECTED COUNTRIES: HOUSEHOLD
WATER USE PER PERSON PER DAY
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WORLD: HUNGER STATISTICS »

freeeee

One in seven people in the world will go hungry tonight.

RARAR

One in four children in developing countries is underweight.

CHECK YOUR LEARNING

1 What was the world’s worst
disaster and how many people
were killed?

What percentage of the Africa’s
population lived in urban areas in
19807 How is this predicted to
change by 20307

What was the world’s population
in 2010? How many of these
people lived in Asia?

Suggest why Niger has a pyramid-
shaped age structure.

Do males or females live longer

in Australia?

How many settler arrivals to
Australia were there in 2000? How
many of these settler arrivals were
from New Zealand and the Pacific?

What is the highest average
maximum temperature in Lhasa
and in what month does it occur?

What is the highest average
monthly rainfall in Lhasa and when
does it occur?

9 How many degrees does the

barley slice in the pie account for?

10 Draw a picture graph to represent
the information in the pie graph.
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Place

Place refers to parts of the Earth's surface that are identified and valued by people. Some characteristics of places, such as
and given meaning by people. Places range in size from a part the size and shape of a coral reef, are tangible (meaning they
of a room or garden to a major world region. They can be have a physical presence and can be touched). Other
described by their location, shape, boundaries, features, and characteristics of places, such as the cultural or spiritual
environmental and human characteristics. Places play a importance of a waterfall, are intangible (meaning they have
fundamental role in human life. no physical presence and cannot be touched).

The concept of place helps geographers understand the
different ways in which places are experienced, understood

KAKADU NATIONAL PARK: TOURIST MAP Places are identified and defined

Places can range in size and are identified and defined by people
according to their location, shape, boundaries, features, and
environmental and human characteristics. Places are important to
our security, identity and sense of belonging, and they provide us
with the services and facilities needed to support and enhance our
lives. Kakadu National Park in the Northern Territory is an example
of a large place. In fact, Kakadu is Australia’s largest national park
covering an area of nearly 20 000 square kilometres. The
boundaries of the park are defined by a combination of natural
features (such as rivers) in the south-west and straight lines drawn
by humans in the south-east.

Van Diemen Gulf
ARNHEM

West Alligator Head LAND
A

KAKADU
NATIONAL

PARK

10361V

) Bowali Visitor Centre K
& Park Headquarters H
Inside the boundaries of Kakadu National Park there are many
Uranium Mine smaller places. Some of these are natural places, such as Jim Jim
Falls (known as Barrkmalam to the Indigenous peoples of the
region). Others are human places, such as the Warradjan Aboriginal

B
ngigRdck @3 Cultural Centre and the Kakadu Crocodile Hotel in Jabiru.
g‘b/ang Billabong

Northern Ent

to Darwin~~

133 km /“/1 A

Places are given meaning by people
L

Places play an important role in the lives of every person on Earth.
The unique environmental and human characteristics of places
influence our relationships with people and nature. Our closest
relationships are likely to be with people who live in the same place.

Places are often perceived, experienced, understood and valued
differently by people. Some characteristics of places are tangible,
for example, landforms and people, while others are intangible, for
example, scenic quality and cultural importance. Places are given
meaning by people in four main ways:

< CHECK YOUR LEARNING

to Pine Creek 59 km
to Katherine 159 km

N
1 1 Why is the concept of place important in geography?
What does it help geographers to do?
DN E— I - 2 Why does place play such a central role in the lives of all
people on Earth?
LEGEND . . .
3 Think of a place that is very important to you.
A dati Fuel Sealed road Lowland . - .
@ Accommodatin € Fue creares ] owanes a Create a list of four characteristics that make this place
Airstrip O nformation  ----- Unsealed road |:| Stone country so important. Decide whether each of these
Camping Lookout === 4WD track [ Mining lease characteristics is tangible (able to be touched) or
B Caravansite %) Rock art site — El::i:jr:]ypark Escarpment intangible (LI nable to be touched).

b Now decide whether each of these four characteristics
is an example of cultural, spiritual, aesthetic or
economic meaning.

4 How is it that people can attach such different meanings
to the same place?

5 Think of a place in your local area that is changing as a
result of human intervention. Describe this place and
outline the main reasons why this change is taking place.
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Cultural meaning

Cultural meaning that is attached to certain
places is based on how important they are
to the shared culture of different people.

Kakadu National Park was one of the first »
places in Australia to be recognised as a
UNESCO World Heritage site because of

its outstanding cultural meaning and natural
value to the people of Australia and the world.
This painting of a tall ship at the Nanguluwur
rock art site in Kakadu provides valuable
cultural and historical evidence of the
interaction between Indigenous Australians
and early European settlers.

Spiritual meaning

Spiritual meaning that is attached to
places is based on how important they
are to the religious or spiritual beliefs of
different people.

Many places within Kakadu National Park are »

considered sacred to Indigenous peoples from
the region. These places carry tremendous
spiritual meaning. Stories and myths from The
Dreaming that are reflected in dances bind
people to the land and connect them to

their ancestors.

Aesthetic meaning

Aesthetic meaning that is attached to
places is based on how beautiful and
unique they look to different people.

Unique and beautiful landscapes are common »

across Kakadu National Park. They provide
people with aesthetic meaning. Being
surrounded by landscapes, such as this one of
Nourlangie Rock and Anbangbang Billabong,
can provide people with a sense of freedom,
wellbeing and connection to the Earth.

Economic meaning

Economic meaning that is attached to
places is based on how financially
important they are to different people.

Each year, hundreds of thousands of visitors »
from Australia and around the world visit many
sites within Kakadu. The money that these
tourists spend supports a wide range of
people and industries, from tour operators
and hotel staff to park rangers and Indigenous
land owners. In this way, places like the
Kakadu Crocodile Hotel hold economic
meaning for many people.

ERE R L S

Places are always changing

The Earth is dynamic, meaning that it is
constantly moving and changing. The
characteristics of most places are
influenced by a combination of
environmental processes (such as
earthquakes and floods) and human
processes (such as the construction of
houses, roads and factories). Some of
these changes are very slow, such as the
formation of landforms that take place
over millions of years. Other changes take
place very quickly, such as the flooding of
landscapes during the wet season each
year. In many places around the world
today, these changes are planned and
managed by people.
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A The Ranger Uranium Mine provides a
clear example of the way in which places
are changed and managed by humans.
Here, uranium (used to fuel nuclear
power plants) is mined and sold to
countries across Asia, Europe and
North America. Although the mine is
technically separate from Kakadu, it is
surrounded by the park on all sides.
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Space

Space refers to the location of different features on the Earth’s
surface and the ways in which these features are distributed,
organised and managed.

The concept of space helps geographers to understand and
explain the reasons why natural features (like volcanoes and
rainforests) and human features (like cities and roads) are
arranged in the ways they are. The concept of space has
three key elements:

Location

Location is the first key element of the concept of space. The
location of things on the Earth’s surface can be described in
two main ways, using absolute location or relative location.
Absolute location is a unique reference used to give the exact
location of a place or geographical feature on the Earth’s
surface. Absolute location is often given in terms of latitude
and longitude. For example, the town of Kalgoorlie in Western
Australia is located at 30°45'S (latitude) and 121°28'E
(longitude). Relative location is the location of a place or
geographical feature on the Earth’s surface in relation to
another. For example, the town Kalgoorlie in Western Australia
is located approximately 600 kilometres north-east of Perth.

25°S

30°S

30°45'S

Spatial distribution

Spatial distribution is the second key element of the concept
of space. Spatial distribution refers to the way in which
different geographical features (both natural and human) are
spread over the Earth’s surface. The distribution of these
features forms different patterns that can be identified and
studied. The most common patterns formed are known as
linear, scattered and clustered. For example, on the map of
Australia it is possible to see:

® alinear distribution of settlements
along the north coast of New
South Wales

e ascattered distribution of

settlements across inland areas INDIAN
of Queensland
e aclustered distribution of OCEAN

settlements in southern Victoria.
Spatial association

Geographers do not just look at
the spatial distribution patterns of
geographical features in isolation.
They also compare the distribution =
patterns of different geographical
features and look for connections
between them. Put simply, spatial
association is the degree to which two
or more geographical features occur
in the same place. For example, when
looked at individually, the two world
maps opposite show the spatial
distribution of rainfall and tropical
rainforests around the world.
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location — an understanding of where things are placed on
the Earth's surface

spatial distribution — an understanding of the shapes and
patterns that geographical features form on the Earth’s
surface

organisation — an understanding of the way in which all
spaces on the Earth’s surface are organised and managed
by humans.
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However, when these two distribution
patterns are looked at together, they show
that there is a strong spatial association
between areas of high rainfall around the
world and the location of tropical
rainforest. This is largely because tropical
rainforests require high rainfall to survive.

Organisation

Organisation is the third key element of the
concept of space. Organisation relates to
the ways in which different spaces are
organised and managed by humans.
Regardless of how big or small a space s,
it will often be organised into a number of
different areas. These areas vary according
to the purpose for which they will be used.
For example, a small space such as your
school is organised into many different
areas. There are areas for learning such as
classrooms, areas for playing such as the
oval or sporting field, areas for eating such
as the cafe or canteen, and areas for
managing the school such as the office or
administration building. Larger spaces are
organised by humans in much the same
way. For example, the map below shows
that although the city of Melbourne covers
a large area it is broadly organised into
areas for living (residential areas), working
(CBD and industrial areas), shopping
(commercial areas) and carrying out leisure
activities (parkland and forest/reserves).
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Why is the concept of space
important in geography? What
does it help geographers to do?
List and define the three key
elements of the concept of space.

Use the map of Western Australia
and the gazetteer index at the back
of this atlas to give the absolute
and relative location of Albany.

Describe the most common spatial
distribution pattern formed by
urban settlements in:

a coastal areas of far north
Queensland

b inland areas near Perth
¢ coastal areas north of Adelaide.

Refer to the land use map of
Melbourne and describe the
distribution pattern formed by
industrial areas. Describe the
spatial association between
industrial areas and transport links.
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Environment

Environment refers to all living and non-living things in the The concept of environment helps geographers to better
natural and human world that support and enrich life. The world understand the interrelationships between humans and the

in which we live is made up of many different environments. environment — that is, how environmental processes affect
Some environments occur naturally, such as forests, deserts and humans (in positive and negative ways) and how human

coral reefs. These are known as natural environments. Other processes affect the environment (in positive and negative ways).

environments are built or altered by humans such as cities,
towns and farmlands. These are known as human environments.

Processes form the environment

Natural and human environments are formed by a number of different processes. Some
of these processes occur naturally over millions of years, while others are carried out by
humans over shorter periods of time. The most common processes include:

e geological processes — movements in the Earth'’s crust (tectonic plates) and volcanic
activity form new environments and landforms such as mountains, valleys and volcanoes

e atmospheric processes — atmospheric forces such as rain, wind and temperature form
and change environments. For example, high temperatures, dry winds and a lack of
rain can form desert environments.

e hydrological processes — the movement of water across the surface of the Earth (in
rivers, waves and ocean currents) forms environments and landforms through erosion
(the wearing away of land) or deposition (the building up of land through deposits of
sand and other materials)

® biotic processes — living organisms such as plants, animals and microbes form and
change environments by interacting with them. For example, coral reefs are formed

A The island of Bora Bora in French Polynesia by millions of tiny animals called polyps that each construct a case of limestone around
is made up of an extinct volcano surrounded themselves to create coral formations.

by a lagoon and a barrier reef. Currently,
Bora Bora is 727 metres high at its peak,

e human processes - the construction of cities, removal of vegetation, mining of metals

but geological and atmospheric processes and minerals and the release of chemicals and gases into the air and water all change
will continue to transform this environment the natural environment. Over time, these human processes transform natural
into a coral atoll. environments so much that they become human environments.
FORMATIONIGT N Humans use, change and manage the environment

Off the coast of Dubai in the United Arab Emirates, humans have created a »
series of artificial islands. Completed in 2006, the Palm Jumeirah required
more than 50 million cubic metres of dredged sand. The World Islands were
completed in 2008, using 320 million cubic metres of sand for the 300 islands
and 37 million tonnes of rock to build the breakwater that surrounds them.
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< A volcanicisland forms in the Humans use, change and manage the different environments in which
ocean on or near the boundary we live. We clear forests and change the shape of the land to graze
of two tectonic plates or over a . ) : ) . .
h ) animals and grow crops; move mountains and divert rivers to build
hot spot in the Earth'’s crust. - .
cities and towns; and even create new land from the sea in coastal

Pressure builds up and molten . 8
rock called magma forces its areas. In fact, humans have changed their environments so much that

way through the crust. Between today very few truly natural environments remain. Cities are now the
2 to 5 million years after the most dominant human environment on Earth. Today there are around
eruption, coral forms around 30 megacities (cities with populations greater than 10 million) around
the volcanic island creating a the world. Despite this, features of the natural environment continue
fringing reef. to influence human environments in many ways.

< Between 5 to 10 million years
after the eruption, as the extinct
volcanic island continues to sink
and erode, the fringing reef
forms a barrier reef.

< Between 10 to 30 million years
after the eruption, the volcanic
island sinks and erodes
completely. A central lagoon
forms, surrounded by a ring of
coral islands known as an atoll.
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Hazards affect the environment

Each type of environment has its specific
hazards — low-lying areas are more prone to
flooding, while areas of thick bushland are
more prone to bushfires. The impact of
these hazards on people is determined by a
combination of both natural and human
factors. For example, if houses in bushland
areas are built to strict guidelines, the risk
and impact of bushfires can be reduced.
Despite careful planning and preparation,
the risk of environmental hazards cannot be
eliminated completely.

A In May 2014, high temperatures and severe winds caused bushfires to break out across San
CHECK YOUR LEARNING y g P
_ Diego County in California. By the time the fires had been brought under control, more than

100 square kilometres had been burned and over 55 homes and businesses had been lost.

1 Why is the concept of environment
important in geography? What
does it help geographers to do?

2 List and define the main processes
that form environments.

3 Give three examples of human
processes and describe the impact
of these on the natural environment.

4 There are currently around
30 megacities in the world.

a Provide three examples of how
megacities affect the natural
environment.

b Now provide three examples
of how the natural environment
can aff'eFt people living in these A In May 2014, a combination of heavy monsoon rains and low-lying urban areas resulted in
megacities. widespread flooding across Bangladesh. Around 75 per cent of Bangladesh, including the

capital Dhaka shown here, is less than 10 metres above sea level.
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Interconnection

Interconnection refers to refers to the ways in which all things The concept of interconnection helps geographers to

(living and non-living), events and processes on Earth are understand the complex links between the environmental and
connected. No place or thing on Earth exists in isolation. human processes that shape the Earth. It can help them study
Environmental processes (such as the water cycle) and human the connections created within places and between places, and
processes (such as migration and trade) ensure that everything learn more about the consequences of these relationships.

on Earth is linked and connected in different ways.

Environmental interconnections

The Earth’s environmental processes connect every living
and non-living thing on the planet. Movements in the Earth’s
surface cause earthquakes and volcanic eruptions; changing
seasons and weather patterns erode mountains and coasts;
and processes like the water cycle are constantly moving
water across, above and below the surface of the Earth. surface run-off
These processes connect us on different levels:

e -
condensation

transpiration

® They create connections within the one place. For
example, the climate of a particular place influences
the types of plants, animals and landforms that are
found there and the way they evolve and interact with
each other.

.
-
. .-
evaporation -
-

freshwater lake

® They also create connections between different places.
For example, the water cycle (right) connects all places
and things on Earth and has done so for billions of years.
It is the planet’s way of recycling water. In fact, the water
you drink today could easily have been used to water
crops in Africa 2000 years ago or wash a car in ltaly last
year — it would have been cleaned a few time since then

though. Water connects us all around the world. A The water cycle

Human interconnections

Human processes and activities also
connect people and places all over the
planet. Some human processes have
existed for thousands of years. For
example, a network of trading routes
dating back to 200 Bce connected Europe
to Asia. Known as the Silk Road, this
network linked the empires of China, India,
Persia and Rome, and ensured the
movement of people (migrants), goods and
ideas around the world.

The route across Eurasia developed over
centuries and was not a single road but a
complex network of different tracks and
sea routes. While silk was one of the
premium goods traded along the Silk
Road, other important goods such as salt,
gold, spices and gunpowder were also
traded. The Silk Road also connected
different places and cultures through the
sharing of information and new ideas.

< Located on the Silk Road, the city of Bukhara
in Uzbekistan has long been a centre for
trade, scholarship, culture and religion. The
historic centre of Bukhara contains numerous
mosques and has been listed by UNESCO as
a World Heritage site.
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Scale varies on this map:
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WORLD: FACEBOOK USERS

facebook

A This map, created in December 2010 by Facebook intern Paul Butler, shows where Facebook
users live relative to their Facebook friends. Each line shows a connection between pairs of
friends in different places. The brighter the line, the greater the number of friends in those
cities. In 2014, the number of monthly active Facebook users exceeded 1.3 billion.

Other human processes are much more
recent. Today, virtual social networks such
as Facebook connect billions of people all
around the world. Like the Silk Road,
these connections enable the exchange
of information, goods and ideas. The
main difference is the global scale and
increased speed at which this happens.

Cause-and-effect
interconnections

Environmental and human processes are
both examples of cause-and-effect
interconnections that can operate within
and between places. Global warming is
an excellent example of cause-and-effect
interconnections that involves both
environmental and human processes. The
greenhouse effect is actually a natural
environmental process that traps the
Sun’s energy (radiation) under a layer of
gas and clouds to warm the planet.
Without it, the Earth would be too cold to
support life as we know it. However, over
the past few hundred years, human
processes like the burning of fossil fuels
and the clearing of forests have raised the
levels of greenhouse gases in the
atmosphere, causing what scientists call
the enhanced greenhouse effect. This is a
process whereby less of the Sun’s energy
can escape and more heat is held closer
to the Earth’s surface. The effect of this is
global warming.

CHECK YOUR LEARNING

1 Why is the concept of
interconnection important in
geography? What does it help
geographers to do?

2 The water cycle is one example of
an environmental interconnection.
It connects people within places
and between places. Provide two
examples of how it does this.

3 The Silk Road and the Internet are
both examples of human
interconnections. List two ways in
which they are similar and two
ways in which they are different.

4 The enhanced greenhouse effect
is one example of cause-and-
effect interconnections. List one
environmental process and one
human process that contribute to
the enhanced greenhouse effect.
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Sustainability

Sustainability refers to the ongoing capacity of the Earth to
support and maintain all living things. Sustainability is a broad
goal that tries to balance the needs and wellbeing of the natural
environment with the needs and wellbeing of humans (both
social and economic). This means developing ways to ensure
that all resources and environments are used and managed

and international.

responsibly so they can be maintained for future generations.

Understanding sustainability

One of the best ways of understanding the
importance of sustainability is to look at
the consequences of unsustainable
practices and resource use. Rapa Nui (also
known as Easter Island) is a remote island
in the Pacific Ocean. It provides one of the
best examples of the effects of
unsustainable resource use. Today, Rapa
Nui is best known for hundreds of large
stone statues (known as moai). Moai were
built to honour the gods, ancestors and
tribal chiefs.

Most historians believe that Rapa Nui was
settled by Polynesian people around 800
CE. At this time, thick forest covered the
island providing wood for canoe building,
housing, fuel for cooking, and for use as
rollers and other structures for moving and
erecting moai. Between around 1250 and
1500 cg, tribes on the island competed to
build the biggest moai. As the population
increased to around 7000, more pressure
was placed on the natural resources of the
island, especially the forests. The trees,
however, were not being replaced by new
growth because rats brought by the
original settlers as a source of food were
eating all of the seeds.

Once the last tree had been cut down, the

population could no longer build canoes to

catch fish or leave the island. They also ran
out of timber to build houses, cook and
keep themselves warm. Without trees, the
soil eroded into the sea, there was no wild
fruit to eat and all species of land birds
became extinct through hunting.
Eventually the civilisation collapsed due to
civil war over resources and famine.

Around 800 moai statues were carved and »
erected by competing tribes on Rapa Nui
(Easter Island) between 1250 and 1500. On
average, each moai is four metres in height
and weighs 13 tonnes.
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RAPA NUI (EASTER ISLAND): TOPOGRAPHIC MAP

The concept of sustainability helps geographers to investigate
how natural and human processes compete, and encourages
them to develop new ways to manage resources so that they
will be sustained into the future. Initiatives to improve
sustainability can operate at three levels; local, national
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Improving sustainability

The burning of non-renewable fossil fuels to generate electricity and power industries around the world has long
been recognised by experts as unsustainable. Over recent decades, scientists, engineers and politicians have been
working hard to develop viable and sustainable alternatives to fossil fuels. Solar technology is one of the most popular
sources of sustainable energy. Currently, there are numerous projects and initiatives underway to increase the
adoption and efficiency of solar power around the world. These are taking place on a number of different scales.

Local scale: Installation of home solar panels

At the local scale, individual home owners can reduce their reliance
of electricity generated from fossil fuels (and their power bills) by
installing in-home solar panels.

A According to figures released by the Clean Energy Regulator (an
independent authority established by the Australian Government)
the number of roof-mounted solar systems increased from just
20000 in 2008 to over 1 million in 2013.

National scale: Construction of solar power plants

At the national scale, governments can do a lot to increase the
uptake of solar power. One government strategy adopted in
Australia involved offering financial incentives (known as rebates) to
home owners to install solar panels. Another included offering
payments to home owners for energy fed back into the electricity
grid that was generated from these solar panels.

Another way governments can increase the uptake of solar energy
is by investing in the construction of solar power plants or by
encouraging large companies to do so.

International scale: Research and development projects

At the international scale, there are many initiatives, research
organisations and agreements designed to increase the efficiency
of solar energy and facilitate its adoption in countries around the
world. For example, in 2012 Australia’s national science research
agency the CSIRO (in conjunction with six Australian universities
and three international universities) established the Australian
solar thermal research initiative (ASTRI). ASTRI supports research
with the aim of transforming Australia into a world leader in solar
power technologies.

Multinational companies also meet at international trade fairs and
conferences each year to demonstrate technological advances
and share research finding and ideas.

A Each year in the German city of Munich, around 2200 international
exhibitors and 50000 visitors attend Intersolar Europe, the world’s
largest solar industry exhibition. New products, such as this electric
car that can be charged directly from solar panels on the roof of the
carport, are displayed.

< The lvanpah Solar Electric Generating System was officially opened in
February 2014. Located in the Mojave Desert in California, it is
currently the world’s largest solar power plant. It was constructed by
two large American companies in conjunction with the United States
Department of Energy at a cost of $2.2 billion. It is estimated the
plant will supply around 140000 homes.

CHECK YOUR LEARNING

1 Why is the concept of sustainability important in
geography? What does it help geographers to do?

2 Create a simple flow chart outlining the main events and
factors that led to the eventual collapse of civilisation on
Rapa Nui.

3 Solar technology is one of the most popular sources of
sustainable energy. Recycling is another major contributor
to a more sustainable future. Give examples of a way in
which the recycling of different materials can help
conserve natural resources at the local scale, the national
scale and the global scale.
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Scale

Scale refers to the different levels at which geographical
processes or events can be observed and investigated.
Geographers often study the effects of geographical processes
and events on many different spatial levels — from very small areas
(such as a small town or suburb) to very large areas (such as the
whole world).

The concept of scale helps geographers to study the effects of
processes and events on the natural and human world.
Geographical inquiries often take place on these spatial scales
(from smallest to largest):

Understanding scale

Scale is one of the most important concepts to keep in mind when
planning and conducting geographical inquiries. Complex issues
such as global warming, loss of biodiversity, migration and
environmental degradation can often be the result of many
competing geographical, economic, political and environmental
factors. As a result, it can be very difficult to consider and
investigate them all simultaneously. In these cases, it can often be

e J|ocal scale —i.e. alocal park, suburb, town or rural area

e regional scale —i.e. a larger geographical area such as the
Hunter Valley of New South Wales

® national scale —i.e. a single country such as Australia
® international scale —i.e. two or more countries around the
world such as Australia and Indonesia

e global scale —i.e. the entire planet.

helpful to explore one or more of these contributing factors at a
smaller scale before considering the bigger picture. Good
geographers know that small changes at the local scale can
influence much larger changes at the global scale.

Migration is a complex issue that geographers worldwide study
at all scales to better understand its causes and effects. Some
examples of these investigations are provided below.

Local scale Regional scale

A geographical inquiry into the personal A geographical inquiry comparing the experiences of migrants from different
experiences of new Vietnamese migrants countries who have settled in suburbs across the greater Melbourne area could be
who choose to settle in the Sydney suburb carried out at the regional scale.

of Cabramatta could be carried out at the
local scale.

MELBOURNE: OVERSEAS BORN

~

A The annual Moon Festival being celebrated < 0
with a traditional lion dance in Cabramatta.

Craigieburn ¥
T, e

LEGEND

Country of birth
(each dot represents
100 people)

United Kingdom
China
Greece
India
g Italy

m States of former
Yugoslavia

Phillip
Bay

10 km

CHECK YOUR LEARNING

1 Why is the concept of scale important in geography? What
does it help geographers to do?

2 What are the five most common spatial scales at which
geographers study the effects of geographical processes and
events? Describe each of these in your own words.

3 What is the advantage of investigating complex geographical
issues, such as migration, at different scales?

4 Good geographers know that small changes at the local scale
can influence much larger changes at the global scale.
Describe how the following changes at the local scale can
contribute to changes at the global scale:

a clearing of local bushland.

b release of toxic chemicals into a local creek.
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National scale

A geographical inquiry into the reasons for internal migration in
Australia could be carried out at the national scale.

AUSTRALIA: NET INTERNAL MIGRATION BY REGION

Northern
Territory

Western
Australia

LEGEND

Net internal migration, by region 2006-2011

Population growth: over 5000 N 2
Population growth: 1000 to 5000 I mania
Hol

Population growth: less than 1000

Population decline 0 500 1000 km

Global scale

International scale

A geographical inquiry into the reasons for an agreement between
the governments of Australia and Papua New Guinea to reopen the
Manus Island Detention Centre (and the effects of this decision on
asylum seekers and Australia’s international relations) could be
carried out at the international scale.

A In 2012, the Australian Government reached an agreement with the
Papua New Guinean Government to reopen the Manus Island
Regional Processing Facility — a detention centre for asylum seekers
attempting to enter Australia by boat. The Australian Government
announced the international agreement in a joint press conference
with Papua New Guinea’s Prime Minister Peter O'Neill.

A geographical inquiry into the numbers of refugees and internally displaced persons around the
world, and the factors contributing to this problem could be carried out at the global scale.

WORLD: REFUGEES AND INTERNALLY DISPLACED PERSONS

- e

Arctic Circle
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Number of refugees, 2011
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* Internally displaced people from
Sudan and South Sudan
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Change

Change refers to the dynamic nature of all things (living and The concept of change helps geographers to identify and
non-living) on Earth over time. The Earth is constantly changing. understand the effects of different natural and human
Some changes happen very rapidly and are easily noticed. processes over time. By studying examples of change in the
Other changes take place over millions of years and are almost past (such as the effects of erosion on coastlines around
undetectable to humans. Change also takes place on many Australia), they are better able to predict future change and

different spatial levels, from local to global.
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develop new ways of dealing with that change.

Understanding change

The ancient Greek philosopher Heraclitus (c. 535 BcE to 475 BCE) is perhaps most famous
for noting that ‘the only thing that is constant is change’. He was right. All things on the
planet, whether living or non-living, are in a constant state of change. Geographers study
this change in order to understand the environmental and human processes that drive it.

Different rates of change
Although change is constant, it can take place at different rates. For example:

e it can take place quickly and be easily observed (like the effects of Hurricane Katrina
on the city of Biloxi that took place over a few minutes or hours). This is known as
short-term change.

e it can take place over a longer period of time and be more difficult to observe (like the
formation of Australian states and territories from 1788 to 1901). This is known as
medium-term change.

e it can take place very slowly and be almost impossible to observe (like the formation
of continents that takes place over hundreds of millions of years). This is known as
long-term change.

Different scales of change

Change also takes place on many different scales, from local to global. For example:

e people in the City of Biloxi in Mississippi who lost their homes, businesses and loved
ones were affected by Hurricane Katrina on a local level

e people living in Australia between 1788 and 1901 who saw the transition of the country
from a collection of British colonies to a federated commonwealth of states and
territories were affected on a national level

e allliving and non-living things that existed on Earth around 220 million years ago,

when scientists believe the continents began to form, would have been affected on
a global scale — as we continue to be to the present day.

< Before the formation of the Commonwealth of Australia in 1901, the six
Australian colonies were self-governing and largely influenced by British rule.
Over a period of decades, numerous changes were made to the borders and
laws of these colonies before they eventually voted to become a federation.

CHECK YOUR LEARNING

1 Why is the concept of change 3 Alist of changes that may currently
important in geography? What does be taking place around the world
it help geographers to do? are provided below:
2 Look carefully at the images of Biloxi ® anew shopping centre is being
opposite. built in a suburb of Adelaide
a Identify the major changes to e warming of the oceans around
the city as a result of Hurricane the world is resulting in the
Katrina. bleaching of coral reefs
b On what scale did these changes ® heavy rains across South-East
occur? Asia are causing widespread

¢ Atwhat rate did these changes flooding in a number of countries.

occur? a Rank these changes in order
from slowest to fastest.

b Identify the different scales
at which these changes are
taking place.




BILOXI, USA, 12 APRIL 2005: SATELLITE IMAGE CONTINENTAL DRIFT
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A These satellite images show The theory of continental drift was put forward by »
change over a short period of time  geographer Abraham Ortelius in around 1596. It
in the city of Biloxi, Mississippi states that the continents we know today slowly drifted
due to Hurricane Katrina. across the Earth’s surface to their current positions. South America Australia
Around 220 million years ago, the continents were all Africa  Antarctica

part of a giant landmass known as Pangaea. Over
millions of years, Pangaea split apart and eventually
broke into what we know today as continents.
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Freshwater resources — T

The amount of water on Earth does not change. Water
moves from the land to the sky and back to the land again
in a process called the water cycle. Only a very small
percentage of water on Earth is fresh and available for
consumption. Typically, this is found in surface water such
as lakes and rivers. Most of the fresh water on Earth is in
storage underground or locked in the polar ice caps.

Condensation occurs when water vapour
in the air cools down and changes to tiny
drops of water. When these drops collect
together we see them as clouds.

A Nearly 70 per cent of all the fresh water on Earth
is located in Antarctica’s ice sheet.

WORLD: DISTRIBUTION OF WATER
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Precipitation occurs when so much water has
condensed that the air cannot hold it any longer. If
the clouds have enough water drops, the drops join
together and form even larger water drops. These
drops become heavy and they fall back to Earth as
rain, hail, snow or sleet.

Transpiration occurs when the Sun'’s heat
causes plants to lose water through their
leaves, moving it into the air.

part of the water in the ground that pla
use, or it will run off back into the oceans
rivers or lakes.

water table "’
Groundwater is the water

found beneath the Earth'’s
surface. It is fed by surface
water from rainfall and rivers.

Some groundwater can flow back into the ocean.
§

,"
e g

impervious bedrock
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Rivers connect places

Rivers have their beginnings in mountains RIVER VALLEY LANDFORMS A D A s
where they are often fed by meltwater from V-shaped valley 5 s ? # f
[ h )+ ‘ . :

snow and glaciers. In the mountains, rivers
are narrow and fast flowing, eroding the waterfall
ground vertically to form steep V-shaped
valleys. As rivers reach more level ground
they widen and begin to meander. On the

meander

glacier
floodplain, rivers slow and erode the
ground horizontally. Further downstream,
rivers slow even further and deposit their watershed

load (eroded from ground upstream) to
form deltas. Finally, they flow into a sea,

plunge pool
lake or larger river.

WORLD: LONGEST RIVERS
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The Murray River connects places

Australia’s largest river, the Murray, is a vital source of water for
South Australia. It connects places that rely on its water for
agricultural, industrial and domestic use. Water is distributed from
different locations along the banks of the Murray by five major
pipelines. Two pipelines supply metropolitan Adelaide and three
supply regional parts of South Australia. These pipelines bring
economic benefits to towns and farmland located many kilometres
from the river.

Construction of the Morgan-Whyalla Pipeline in 1942

SOUTH AUSTRALIA: MURRAY RIVER PIPELINES
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Swan Reach Pipeline
(completed 1969)
The main pupose of this pipeline is to supplement
water supplies to the Barossa Valley and the Yorke
Peninsula, as well as supplying towns and farms along
its route. The pipeline is 54 kilometres in length.
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During the early 20th century, the Murray River was a major inland highway. Fleets of paddle
steamers and their barges carried produce from farms and stations. There were also floating
shops, mail steamers and passenger boats. The Merle was a trading boat that travelled the

Murray River selling goods to people in remote towns and farms.

Today, wooden paddle steamers are a popular tourist attraction on the Murray River at Echuca.




CASE STUDY

Mississippi River: Connecting North America

The Mississippi River is part of the largest

UNITED STATES AND CANADA: MISSISSIPPI RIVER BASIN

and longest river system in North
America. When combined with the
Missouri River, which flows into the
Mississippi near St Louis, its total length
is 6275 kilometres. The main sources of
the river are the eastern slopes of the
Rocky Mountains and the western slopes
of the Appalachian Mountains. The river
drains an area of more than three million
square kilometres and connects 31 states

within the United States as well as two \“A
Canadian provinces. More than 18 million

people source their drinking water from -~
the river. ERY

PACIFIC
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|:] Mississippi Basin Country border N
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Mississippi S o

Delta 0 "’:‘E
Gulf of Mexico F -1 N
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Living near rivers brings many benefits to people and
communities, but it can also bring dangers. The Mississippi River
often overflows and floods across the surrounding floodplain.
The worst floods in a century occurred in 2011 when rain from
two major storms combined with water from melting snow to
swell the tributaries of the Mississippi River. Many people were
evacuated from their homes and thousands of square kilometres
of farmland were covered in water.

Some homes and towns were protected from
the floods by earthen walls known as levees.
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Mississippi River Basin

The Mississippi has been used for
hundreds of years as a trading route.
Native Americans used it to transport
people and goods. European explorers
followed, using the river to access the
centre of the continent and to carry
goods such as animal furs. Today, more
than 450 million tonnes of freight are
transported along the river each year,
mainly on large barges pushed by
tugboats. Agricultural and mine
products, as well as manufactured
goods, are transported from one end
of the country to the other. This
commerce has given rise to some of
North America’s great cities including
Minneapolis, St Louis, Memphis and
New Orleans.

Barges travelling along the Mississippi River
near St Louis.
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Impact of agriculture in
the Mississippi River Basin

The Mississippi floodplain contains some
of the most fertile soils in North America.
These soils, combined with a mild climate
and a reliable supply of water, make the
region highly suitable for farming. The
Mississippi River Basin produces most of
the corn, soybeans, wheat, cattle and pigs
grown in the United States, as well as
significant amounts of cotton and rice. The
value of these agricultural products is over
US$54 billion every year and accounts for
92 per cent of the nation’s farm exports.

Many farmers in the basin use nitrogen-rich
fertilisers, which can wash into streams
and then into the Mississippi River. They
are carried downstream and collect in the
lower reaches of the river and the Gulf of
Mexico. Here, they fertilise marine plants
that then starve the water of oxygen
creating large 'dead zones'. This causes
many problems for both the natural
environment and the people and
communities that rely on the waters of
the river and the gulf for their livelihood.

This satellite image shows two large areas of pollution. The plume to the right is flowing into the Gulf of Mexico from the main branch
of the Mississippi River. To the left, another plume is travelling down the Atchafalaya River. The Mississippi River system carries over
1.5 million tonnes of nitrogen pollution into the Gulf of Mexico every year.
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Access to water

Clean water or potable water is water that is
safe to drink and to use for cooking and
washing. Each person needs between 20 and
50 litres of clean water a day for their basic
drinking, cooking and sanitation. In 2010,
nearly 89 per cent of the world’s population
had access to a safe water supply. This still
leaves about 800 million people without
safe water, mostly in developing countries.
For these people, diseases transmitted in
water, such as cholera and diarrhoea, are
some of the leading causes of death. It is
estimated that every 20 seconds a child
dies as a result of poor sanitation.

Australians are among the world’s biggest
users of water, using almost 500 litres of
water per person per day. This figure is for
all water use, including water used in
agriculture and industry. While this amount
has declined in recent years it still ranks
among the highest in the world.

SELECTED COUNTRIES: HOUSEHOLD
WATER USE PER PERSON PER DAY
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Water and the Millennium Development Goals

In 2000, the United Nations formulated the Millennium Development Goals — goals for human development over the next

several decades. One of these explicitly referred to water.
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Target: To halve by 2015, the proportion of the population without sustainable access to safe drinking water and basic sanitation.

More than 2.1 billion people gained access
to safe drinking water between 1990 and
2010, exceeding the target. Most of these
people live in cities.
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B R -
Eighty-three per cent of the people
without access to safe water live in
rural areas.

o

Over 240 000 people a day gained access to
improved sanitation facilities from 1990 to
2011, but this rate is not enough to meet the

target by 2015.



Water stress

Water stress occurs when the demand for water exceeds the available water resources. It affects every
continent in the world. During the last century, water use has grown at more than twice the rate of population
increase. Thirty-six countries are now classified as experiencing high to extremely high water stress levels. It is
predicted that by 2030, 47 per cent of the world’s population will be living in areas of high water stress.

WORLD: WATER STRESS
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CASE STUDY

Buraida: Irrigating the desert in Saudi Arabia

These spectacular circles on the Saudi Arabian desert floor are circular crop fields
irrigated with water pumped from underground aquifers. Each field is watered using a
pivot spray that delivers water in overhead sprayers connected to a central pump. This
water fell to Earth as rain 10 000 to 30 000 years ago. This ‘fossil water’ can be considered
a non-renewable resource in Saudi Arabia as current climatic conditions are not
replenishing the aquifers.

f - _' .
J o 3 Qx 4‘ \i. A
The crops at this 35 000-hectare farm include wheat, potatoes, onions and fruit. In the oblique
aerial photograph above, workers can be seen harvesting tomatoes for the Saudi markets.
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USING ARTESIAN WELLS
|

Pivot sprays connected
to the wells create
circular fields.

Artesian wells drilled
to an average depth
of 750 metres bring
the fossil water to the
surface.




Moist air mass from
ocean rises over coastal
range, bringing rain

- theRed Seaand
Layers of rock and clay trap the 220N ian Gulf
underground water in giant reservoirs 2

called aquifers for thousands of years. S
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Circular crops with
diameters of up to
half a kilometre
grow in the desert
of Saudi Arabia
near Buraida. This
satellite image has
used the false
colour red to show
the irrigated fields
with healthy
vegetation. The
brown fields
represent land
ready for planting.
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FAST FACTS

Australia’s weather and climate

Weather is the short-term changes in the
atmosphere that we witness every day,
while climate is a summary of the four
main weather elements — temperature,
precipitation, wind and humidity — for a
location over a long period of time.

Different types of rainfall

0 400 800 km
g

Orographic rainfall Air is forced to rise
with increases in land height and it cools
to the point of condensation producing
rain. As the air begins to descend from
the high land, it warms and creates dry
regions.

air forced to rise and
cools; clouds form

.

dry air descends; — 5

low chance of rain

;

o e e
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NG dea

mountain

rain falls

Frontal rainfall The approaching cooler
air mass wedges itself under the warmer
air, forcing the warm air to rise, condense
and produce rain along a distinct line.

warm air rises and cools;

clouds form
cold air - \
. %

A Weather map showing the weather conditions for Australia on 28 February 2013
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AUSTRALIA: CLIMATE ZONES
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Water availability and use in Australia

Australia has the lowest amount of water in
rivers and the smallest areas of permanent
wetlands in the world. In addition, water
supplies are not evenly distributed. The
northern third of the continent is water rich,
while vast areas of the interior receive very
little rain. Variable rainfall patterns make it
quite common for one part of the country to
experience flooding while others experience
prolonged drought.

Population growth and drought have put
enormous pressure on water resources in
Australia. Dams have been constructed to
store water and release it in times of need
and pipelines carry water from areas with
water surplus to areas that receive very
little rainfall.

AUSTRALIA: FRESH WATER USE
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Major rivers

1 Murray 11 Derwent
2 Darling 12 Shoalhaven
3 Murrumbidgee 13 Hunter

4 Lachlan 14 Macleay

5 Campaspe 15 Clarence
6 Yarra 16 Bogan

7 Goulburn 17 Macquarie
8 La Trobe 18 Namoi

9 Ovens 19 Barwon
10 Snowy 20 Condamine
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AUSTRALIA: DRAINAGE DIVISIONS, RIVERS AND
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Irrigated land AUSTRALIA: IRRIGATED LAND .

Farmers change water availability in a region
by adding water to crops and pasture through
irrigation. Currently, irrigated agriculture uses
around 55 per cent of Australia’s fresh water
every year. Crops such as rice and fruit are
particularly large users of irrigation water.
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The cultural value of water

Australia’s Indigenous peoples have a
deep spiritual and cultural connection with
land and water. Each Aboriginal person
belongs to a ‘country’ and through their
strong connection to ‘country’ they take
responsibility for the land, water, animals
and plants found there. This forms the
basis of both their respect and their
aspiration for sustainable water resources.
As more water has been stored in dams or
diverted for irrigation and water supply,
natural water resources have been
threatened. It is important to involve
Indigenous communities in the
management of water resources to help
maintain their cultural and spiritual links as
well as their livelihoods, including hunting, This Aboriginal woman is collecting plants for food from wetlands in the Daly River
fishing and plant collection. region of northern Australia.
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Leeton: Rice farming in New South Wales

LEETON AND SURROUNDS: PHOTOMAP

Nearly all of the rice produced in Australia is grown in New South Wales' Murrumbidgee, 80 Tg'—
1

Coleambally and Murray Valley irrigation areas. Rice production uses more than
10 megalitres of water per hectare; more than any other major crop in Australia.
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Rice is a semi-aquatic plant that requires flood irrigation to grow. Farmers carefully grade
their fields to minimise water wastage using lasers to ensure rice fields are as close to level
as possible. Raised levees that follow the contours of the land and divide large fields into
individual bays allow farmers to carefully control the flow of irrigation water. 74
LEETON: RICE INDUSTRY FACILITIES
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Water and weather hazards

Natural hazards are natural events that have the potential to damage people, property or parts of
the environment. They can be grouped according to the processes that cause them. Water
hazards (also known as hydrological hazards) are hazards associated with water processes. They
include floods, droughts and tsunamis. Weather hazards (also known as atmospheric hazards) are
hazards caused by weather processes. They include tropical cyclones (called typhoons in Asia
and hurricanes in the Americas), tornadoes, thunderstorms and snow storms (blizzards).
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Flooding usually occurs when rivers are road washed away fencing destroyed
forced to carry more water than they can
hold. Heavy rain, sometimes caused by
cyclones, can make a river break its banks
and cover the surrounding land. Flooding
can also result when seawater surges inland
from a tsunami. The world'’s fertile and flat
floodplains support billions of people,
many of whom live with the constant threat
of floods. Consequently, some floods have
resulted in huge death tolls and are
considered some of the worst natural

disasters ever.

livestock stranded flood depth marker

bridge damaged

levee wall

breached levee wall

transportation by boat

people waiting to be rescued
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Tropical cyclones

Tropical cyclones are the world’s largest storms and often generate
destructive winds and severe rain events. They only form over
oceans with water temperatures greater than 27 degrees Celsius,
mainly between latitudes 20°N and 20°S. The warm ocean heats
the air above it causing the air to rise. Cool, dense air races across
the ocean surface to replace the rising air. The Earth'’s rotation
spins the rising air, creating a whirlpool of wind with a vacuum in
the centre. This is known as the ‘eye’ of the tropical cyclone.

TROPICAL CYCLONE: SOUTHERN HEMISPHERE

high level winds spread
cloud outwards
cumulonimbus clouds

descending
cold air

, warm air
. = \spirals

upwards
(clockwise)

Tropical Cyclone Yasi, one of the most powerful cyclones in
Australia’s history, crossed the north Queensland coast near
Mission Beach on 31 January 2011. Yasi caused severe damage
to buildings and crops, as well as widespread flooding.
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Typhoon Haiyan: Destruction in the Philippines

In early November 2013, the central Philippines was hit by one
of the largest and most powerful typhoons ever recorded. With
wind speeds of 315 kilometres per hour and a storm surge of
up to five metres, the typhoon tracked westwards across the
Philippines devastating cities, villages and rural communities.
More than 5000 people were killed and more than three million
people were displaced from their homes. Over a million homes
were destroyed or damaged, as were many roads, bridges,
power stations and water supply systems.

Survivors desperately needed fresh water and food supplies after the
typhoon passed. For many isolated communities, such as the small -
city of Tanauan, the only way to deliver these and other urgent This image shows Typhoon Haiyan crossing the Philippines
supplies was by military helicopter. viewed from an orbiting NASA satellite.

Low air pressure and strong winds created a powerful storm surge, estlmated to be as hlgh as five metres in some places.
Coastal communities, particularly those on small islands and low-lying peninsulas, were devastated by the surge of water.
This small coastal town in Samar province was completely destroyed.
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PHILIPPINES: TYPHOON HAIYAN STORM TRACK TACLOBAN 23 FEBRUARY 2012
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Liveability of countries and cities

MOST LIVEABLE CITIES

@ Melbourne, Australia @ Vienna, Austria

Source: EIU, 2012
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Measuring liveability

Liveability is measure of what it is like to live in a place according
to particular criteria such as access to schools and health care,
climate, safety and infrastructure. Each year, a number of different
companies review the liveability of cities around the world, ranking
them from most liveable to least liveable. One of the most well
known of these surveys is conducted by the Economist
Intelligence Unit (EIU), which publishes an annual list of rankings.
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The EIU gives each city a score based on: stability (such as crime
and terrorist threats); health care; environment and culture (such
as climate, shopping and religious freedom); education; and
infrastructure (such as public transport, roads, water and
electricity). Melbourne was rated the world’'s most liveable city in
2011 and 2012. It ranked equal first in health care, education and
infrastructure. Dhaka was rated the world's least liveable city in
2012. Its infrastructure was rated the worst in the world.
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Melbourne: The world’s most liveable city

In 2012, Melbourne was rated the world'’s MELBOURNE: LIVEABILITY INDEX
most liveable city. Adelaide, Sydney and ‘
Perth were also ranked in the top 10 cities. §
The ranking scores 140 cities on 30 factors K
relating to stability, health care, culture and Cm'@mm
environment, education and infrastructure. ), .
Cities that are judged the most liveable are )
usually medium sized and located in
countries with low population densities.
They are characterised by low crime rates,

a high standard of infrastructure that is not - A=

pressured by population and accessible

recreational facilities. s 2N Lilydale

Liveable suburbs \

A survey of the most liveable suburbs in L |

Melbourne by The Age newspaper was

based on the following criteria:

® access to public transport, parks, Werribee Py

schools and shops _- ! JN

® open space ) / .oy +

e traffic congestion LEGEND X ,@
T 314

® crime. Liveability index @' ﬁma‘m( )

I i 1to 50 liveabl \ 1 P Berwick
South Yarra, with good access to services, L 0 50 (most liveable) - Wl | A
was ranked as Melbourne’s most liveable pl €0 100 R ' -
. 101 to 150 {5
suburb. Hallam, with poor access to |
: : 151 to 200
services, was ranked as Melbourne's least 01 10 250 |} N
liveable suburb in 2012. 251 to 300 Frankston ‘ : I
300 to 314 (least liveable) /f g
An oblique aerial view of Melbourne's Major road r» |9 10, 20 km

Central Business District 7] v/ >y /‘\;_;k— 7




MELBOURNE: ACCESS TO SHOPS

MELBOURNE: CRIME RATE
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| |
Dhaka: The world'’s least liveable city

Dhaka is the capital city of flood-prone DHAKA: POPULATION GROWTH WORLD: TOP 10 POPULATION GROWTH
Bangladesh. This megacity (a city with a RATES BY CITY
population of more than 10 million) is home 25 -

to 16 million people. It is one of the largest, Lagos
fastest growing and most densely Dhaka 284
populated cities in the world. In 2012,

. ) — Shenzhen 2.71
Dhaka was rated the least liveable city on a
Earth. It was judged to have the worst 2 Karachi 2.68
infrastructure and the second worst health £ 5. New Delhi 267
care of the 140 cities surveyed. Rapid c &

. .2 o Beijing 2.66
population growth has made Dhaka a very = :
difficult city to live in. Traffic congestion _g_ Guangzhou 254
and smqke from brick ki!ns combine to. & Sl 243
create air pollution that is on average five '
times higher than the acceptable limit. bEE
High prices for goods, increasing crime Mumbai
rates and poor health services have all D e
contributed to reduced liveability in Dhaka. o T T mm e e

y 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 Py penae] memlE e
Year growth rate (percentage)

DHAKA: SLUM POPULATION

It is estimated that nearly 60% of Dhaka’s population (9.6 million people) live in slums.

10% of houses are concrete. 90% of houses are made from bamboo,
bags and scrap metal.

$ 92% of people do not earn enough to meet their basic needs.
+ 60% of children are malnourished.

‘ 63% of people do not have access to safe water.

!I 90% of people share toilets.
‘ 18% of children attend school. 20% of all children aged 5 to 14 years work.

Traffic congestion in Dhaka is extreme. In
2010, the city’s air pollution (the density of
airborne particulate matter) reached the
highest levels ever recorded in the world.

About 300 000 to 400 000 migrants, most
of them poor, move to Dhaka each year.
The city’s sprawling slums struggle to
accommodate millions of new residents.
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This false-colour satellite image of Bangladesh shows the densely
populated capital city of Dhaka in the centre right of the image (the
urban area is coloured dark pink). Water is dark blue and farmland

LEGEND bright green and pale pink.
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Tokyo: Asia’s liveable megacity

The world's largest city, Tokyo, has a population in excess of

35 million. Despite its enormous population, this megacity

(a city with a population of more than 10 million) was ranked the
18th most liveable city in the world in 2012. Over the last century,
Tokyo has grown so large that its metropolitan area has merged
with Chiba, Kawasaki, Saitama and Yokohama to form a

13 500-square-kilometre conurbation (a very large urban area).

A high percentage of public transport users and the location of
industries outside the city area are two important factors that
contribute to Tokyo's very low pollution levels. Tokyo is also one of
the world’s most densely populated cities. The average size of a
home is only 63 square metres — land is not only rare, but also very
valuable. In the centre of the city, a square metre of floor space
sells for over $300 000. The Japanese have responded to this
challenge by building taller buildings. They have also used urban
waste and silt from the bottom of Tokyo Bay to create new, flat land
around the edge of Tokyo Bay. Despite the high cost of land in
Tokyo, more than one-third of the metropolitan area has been set
aside as parkland.

Skyscrapers in Tokyo's Shinjuku District with Mount Fuji in
the background

False-colour satellite image of Tokyo and surrounding reg|on

LEGEND [HNaEi s '," \ 20889 5 1 S RN
Tokyo urban area 1945 SIS ; X Y, , : ' ~Mt Nantai ‘

o Tokyo urban area 1986 (Mt Ty . ) LS (* o . 0 . B P
g B v o T ‘ [ ‘.“ Ml "\ Hitachi
- Central urban area 2 ) % O : %

Utsunomiya '

Maebashi
" Takasaki

IMt Aka
& .
Okuchichibu 7 "n‘- -

Mountains 4%

\;Nanta lnternatfon%p t

agze) <) “*‘Ifﬁﬁl .
‘\‘ . - >

>

PACIFiIC
OCEAN

Sagami Bay

2 Numazu
Siruga Bay




TSNS ¥ 1Wm 1]

(BB Ba |
".

|

rm
L
-

1
19 -
1w -

L |
1
1

1
1

TTITITEm I TYETR Y
12 _BaR |

il e be e bal RS
R B 1

min el B el BabeSad R oBel R |

TFTTITITE W Cimm Y iTiom
e A i B i B Eee B Bes Ben Ban B - B |

AT I T YT Y Y

8 )
|

)

=
-

i

B e e e $ew ]

B e o P B
-

i i —

- /",.‘
7

Measuring housing affordability

I

— o =l
% i :

Rapid population growth in Asian cities has led to an increased
need for affordable housing. Housing affordability can be
calculated using objective measures such as income and house
prices. House prices in Tokyo are the most expensive in Asia.
However, the average annual income per person in Tokyo is also
the highest in Asia. Therefore, the cost of an average condominium
is 8.4 times the average annual income. Although the price of
housing is high in Tokyo, the ability for the average family to afford
a condominium is much better than in cities such as Shanghai in
China, where the cost of a condominium is 28.6 times the average
annual family income.

Measuring access to transport

Tokyo's railway network is the world's largest. It can be measured
easily by objective factors — the network stages 40 million daily
trips on 2578 kilometres of track. Around 57 per cent of all Tokyo
residents use rail as their primary means of transport. There are
also subjective factors (people’s beliefs or views) that influence the
measurement of the rail network in Tokyo. Newspapers, blogs and
YouTube videos show that the Tokyo train system is very crowded.
Congestion in the system is so great that railway operators employ
‘oshiya’ who push as many people as possible into overcrowded
trains during peak hours.

SELECTED CITIES: PUBLIC TRANSPORT USAGE
Il MRT / Subway / Metro [l Public bus

Average daily public transport
trips per person

0.0-

Tokyo Singapore  Hong Kong London New York

City

‘ _— - : g
Shiodome, a new residential and commercial district of Tokyo has
been built on what was formerly marshland surrounding Tokyo Bay.

SELECTED ASIAN CITIES: HOUSING AFFORDABILITY

Least
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‘Oshiya’ cram passengers into a rail carriage on a Tokyo station.
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CASE STUDY

Victor Harbor: A liveable community

Victor Harbor, located on the South Australian coast, is home to
Australia’s oldest community. In the 2011 Census, 35.7 per cent
of Victor Harbor's population was 65 years or older, compared
to the Australian average of 14 per cent. Victor Harbor has
become a sea change (the movement of people from cities to
rural coastal communities) location for thousands of retirees.
Community facilities and events are adapting to the ageing

109876543210

VICTOR HARBOR: POPULATION PYRAMID
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profile of the population to provide opportunities for social
connectedness. The ability to feel safe and to engage in
community activities is important when considering the
liveability of communities. Elderly residents can feel isolated
when they move away from family and friends to sea change
locations. They are also more likely to be widowed and in need
of reconnecting with the community.
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CASE STUDY

Europe: Strategies to improve liveability

Two-thirds of the world’s population will live in cities by 2050.
By improving our understanding of cities and the needs of their
people, we can identify ways to enhance liveability. Planners
use a number of strategies to increase levels of liveability and
sustainability in cities. These include initiating improvements to
housing, electricity, communications, transport, open space,
health and safety.

Eight of the 20 most liveable cities in the world are located in
Europe. Many European cities are taking strong action to
improve liveability by reducing pollution, protecting historic
neighbourhoods, expanding pedestrian and bike zones, and
making cities more sustainable.

SELECTED EUROPEAN CITIES: LIVEABILITY INDEX
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Housing and infrastructure

The provision of safe, accessible and sustainable housing improves
liveability for city dwellers. A clean environment and access to
services such as electricity and telecommunications are also
important when considering liveability.

Copenhagen - a sustainable city

Over 20 per cent of Denmark’s energy comes from renewable
sources. This figure is expected to increase to 100 per cent by 2050.
In Copenhagen, all new buildings with roof slopes less than

30 degrees must incorporate vegetation into their designs as part
of the ‘Green Roof Policy’. Small parks are being installed around
the city so that by 2015 around 90 per cent of all residents will be
within a 15-minute walk to a green space.

Copenhagen'’s ‘Green Roof Policy” will help cool the city, reduce
water runoff, attract wildlife and create more liveable environments
for residents.

Helsinki, Finland's capital, is the world's safest city and one of the most liveable cities overall.
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Public environment, facilities and activities

Social connectedness is an important element of community life.
Liveable cities provide public spaces and facilities for people to get
together and interact. In addition, activities such as celebrations
and festivals give community members an opportunity to socialise.

Hamburg - a green city

Despite being Germany's second largest city and the third largest
port in Europe, Hamburg is one of the most environmentally
friendly cities in the world. Green spaces, parks, woodlands and
nature reserves make up nearly 17 per cent of the urban area. In
2011, Hamburg was named European ‘Green Capital’.

HAMBURG: GREEN NETWORK

{ S 4
{LEGEND

Bikeway

=== Green ring

Major road

I:l Urban area
:‘ Parkland

Hamburg
boundary

A green network of parkland radiates from the centre of Hamburg,
enabling people to walk and cycle to the outskirts of the city
without traffic. The connected corridors of green also allow wildlife
to move freely from one place to another.

Hamburg is one of Europe’s greenest cities with 89 per cent
of the population living within 300 metres of a park.

Movement and accessibility

Urban mobility is important in improving the liveability of cities.
Cities that are compact, with efficient public transport, clean
energy vehicles and good options for cyclists, will have improved
liveability for residents.

Amsterdam - a cycling city

In Amsterdam, over 60 per cent of daily trips are made by bike in
the inner city area and 38 per cent in the greater city area. The city
has developed world-class facilities for cyclists such as bike racks,
storage garages and 400 kilometres of bike paths. In 2013,
Amsterdam was recognised as the world's most bicycle friendly
city. It has a compact city centre and widespread 30-kilometre-
per-hour speed zones that slow traffic and keep cyclists and
pedestrians safe.

In March 2013, city planners in Amsterdam announced plans to
prioritise different modes of transport in different streets. Separate
priority networks for bikes will run parallel to priority networks for
pedestrians, public transport and motor vehicles.

Bicycle parking in front of Amsterdam Central Railway Station

AMSTERDAM: PROPOSED PRIORITY TRANSPORT NETWORKS
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Christchurch: Rebuilding a more liveable city

Earthquakes in September 2010 and February 2011 destroyed Christchurch, the second _
HRISTCHURCH: BLUEPRINT PLAN
largest city in New Zealand. The 2011 earthquake led to the deaths of 185 people and SBId 2 s

destroyed buildings already weakened by the 2010 earthquake and its aftershocks. In ' et v L

2012, it was announced that central Christchurch would be rebuilt into one of the most 45 S 3

modern and liveable cities in the world. Prime Minister John Key stated: ‘You're really o4 o | p é N A ot e
. 7 . ng Go g . S byns ® . e N o

starting from base zero, you've got the capacity to do what most cities don’t. The bold ’ LV " s' se:® :1,"-'- Pt

plan will shrink the size of the Central Business District (CBD) and frame it with parks. A
Maori Cultural Centre will act as a welcoming point to visitors. Cathedral Square, the
civic centre of the city, will be made more people friendly through the closure of roads
and the inclusion of green open spaces. An international competition was launched to
design and build a new residential complex based on the key principles of innovation,
sustainability, affordability and community pride.
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10 Justice and Emergency
Services Precinct

11 Heaalth Precinct
vo 12 Cricket Oval

13 Residential Demonstration

14 Central Library

15  Innovation Precinct

16 Retail Precinct -
Canterbury Museum
Arts Centro
Christchurch Art Gallery
CCC Civic Offices
Ballantynes
CPIT Campus
Temporary Cathedral
Possible Future Park

o *5,] Gt A f ool B Ps =

Much of the Christchurch Cathedral was destroyed in the 2011 earthquake.

IO TmOoOOoOw>
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The plan for a new Christchurch aims to shrink the size of the CBD and frame it with parks. Cathedral Square remains the city's civic centre.
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CHRISTCHURCH: BUILDING HEIGHTS IN THE CENTRAL CITY

New height

restrictions in § T

Christchurch will “E’

ensure heritage e

buildings such =

as the cathedral E’ 29

are not dwarfed. o)

They will also .g

reduce windand 75

let in more (=

' \ sunlight. Cathedral Core Fringe
/. Public space along the Avon River Central city area
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Natural landscapes

Landscapes are the visible features of the
Earth’s surface. They are made up of a
variety of geographical features that are
characteristic of an area. Landscapes are
divided into two categories — natural and
human. The Earth has a great range of
natural landscapes including mountain,
desert, coastal and riverine. Within these
landscapes distinctive landform features
are shaped by movements in the Earth,
weathering and erosion.

Coastal landscapes
Atoll

Ring-shaped coral reef or a string of
closely spaced small coral islands
encircling a shallow lagoon

Archipelago
Group or chain of islands
Bay

Broad, curved indentation in the
coastline

Beach

Deposited rock particles — such as sand,
gravel or pebbles — along the coastline

Cliff

Steep rock face formed by the action of
the waves

Coral reef

Underwater ridge formed by the growth
and deposit of coral

Headland

Narrow, high land jutting out from a
coastal cliff into the sea

Island
Area of land surrounded by water
Isthmus

Narrow strip of land or sand that
connects an island to the mainland

Spit

Narrow strip of sand protruding out into
the water

Stack

Tall pillar of rock formed by wave action
eroding a cliff

Mountain landscapes

Mountain

Steep-sided, lone peak rising over
600 metres above the surrounding land

Mountain range
Chain of connected mountains
Volcano

Opening in the Earth’s crust where
molten rock, ash and gas can escape

Glacier

Large frozen river of ice that slowly moves
down a valley in response to gravity

Cirque
Bowl-shaped hollow at the head of a

valley or on a mountainside formed by
glacial erosion

Ridge
Long, narrow elevation of land

- — -

N -
archipelago

Riverine landscapes
Delta

Fan-shaped, low-lying area of deposits
at the mouth of a river

Drainage basin

Area providing water to a river system
Estuary

River mouth broadening into the sea
Floodplain

Flat area over which water spreads in
times of flood

Gorge

Deep, narrow steep-sided valley

Lake

Large body of water surrounded by land
Meander

Bend in a river

Oxbow lake

Crescent-shaped lake on a river floodplain

headland

isthmus

coral reef



River Desert landscapes Wadi

Natural waterway that takes water Dry watercourse in a narrow valley

downbhill by gravity to the sea CeSent Coul that divides a plateau

Wind-blown particle formation

Tributary Inselberg

Mesa

Small river that joins a larger river Isolated, steep-sided hill of resistant

Flat-topped, steep-sided plateau rock on a plain

V-shaped valley
Narrow, steep-sided valley carved out Ftia gl Hamada

by the upper reaches of a river Flat-topped hill Area covered in boulders and
Waterfall Qasis large stones

River-water spill over resistant rock Desert area with a water supply
Watershed provided by groundwater : oy N N

mountain range
: 5
High point from which water flows

into a drainage basin .
mountain

A

cirque

M' drainage basin
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Landforms
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FAST FACTS

Shaping the Earth

Landforms are changing every day due
to erosion. Erosion is the breakdown and
transportation of the Earth'’s surface by
water, wind and ice.

Erosion by water

Moving water in rivers and ocean waves
wears away the land, and transports and
deposits the eroded material in another
location.

A The Colorado River has eroded the
Grand Canyon up to 1.8 kilometres deep.

Erosion by wind

In deserts, wind picks up sand particles
and sandblasts rocks into amazing shapes.

A This natural arch has been formed by
wind erosion.

Erosion by ice

Glaciers are large frozen rivers of ice that
pick up loose rocks (moraine) and erode

valleys into distinctive U-shapes. The ice

is fed from compacted snow that gathers
in mountain hollows called cirques.

A The Portage Glacier in Alaska is fed by
snow at the top of the valley.

S3dVOSANYT ANV SWJO4dNV]




Plate tectonics

TECTONIC PLATE
MOVEMENT

The Earth'’s crust is broken into huge
tectonic plates that float and move on the
semi-molten rocks in the mantle. The
continents we know today are thought to
have moved to their present positions over
millions of years in a process known as
continental drift. As the plates move apart
or collide, landforms such as mountains
and ocean trenches are created.

CONTINENTAL DRIFT

A The Himalayas, Earth'’s tallest mountain range, was formed between
50 and 70 million years ago when India collided with Asia. converging plates

(two continental plates)
WORLD: TECTONIC PLATES
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converging plates

(oceanic and continental) earthquakes

continental crust oceanic crust common

sliding

diverging

subduction zone
plates

mantle

hot spot

11985)
221000

FAST FACTS

Converging plates

Many of the world’s major landforms
are formed by the collision of plates
at converging boundaries.

Ocean-to-continent collision

Oceanic crust is denser than continental
crust and is pushed downwards into the
mantle when they collide in a process
known as subduction. This creates a line
of mountains along the crumpled edge
and volcanoes as heat rises up through
cracks in the crust. An ocean trench will
form at the line of plate contact.

active volcano such high mountain range

as Mount Pinatubo

/
ocean trench

subduction
zone

.ot
a4 a(\\C @\
od

Continent-to-continent collision

When two continental plates collide, they
have similar densities, so no subduction
takes place. Instead, the edges of the
two plates crumple and fold into high
mountain ranges.

a high plateau such as the Tibetan
Plateau is often forced upwards

high mountain range=" /
such as the Himalayas “ pros

Ocean-to-ocean collision

When two oceanic plates collide, the
older, denser crust will subduct below
the newer crust, creating a deep ocean
trench. The subduction also creates a line
of undersea volcanoes that may reach
above the ocean surface as an island arc.
an arc of volcanic

islands such as
Indonesia

deep ocean trench
such as the Mariana
Trench

line of
P
undersea _—

volcanoes
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Himalayas: The roof of the world

The centre of Asia is dominated by the high land of the Plateau of
Tibet and the Himalayan mountains. Home to 90 of the world’s
100 highest peaks, this massive range was formed by the collision
of two of the world’s landmasses, India and Eurasia. As India was
driven north by plate movement, its northern edge and the
southern edge of the Eurasian Plate crumpled and were thrust
upwards at an amazing rate. In less than 50 million years the
Himalayas have risen from sea level to almost nine kilometres high.
As they rise they carry with them the fossilised remains of animals
and plants that once lived in the shallow sea between the two
landmasses.

As the Himalayas have risen, they have interrupted the northward
movement of the monsoonal rains, causing their southern flanks to
become one of the wettest places in the world, while the Plateau of

(S o
@\v;&:‘\-ﬁ" -t
= Mt Everest

P e

Tibet is one of the driest. This also causes enormous rates of
erosion as the monsoonal rain attacks the soft rocks and soils of
the Himalayas. A billion tonnes of sediment a year is carried down
the Ganges and Brahmaputra rivers and is ultimately deposited
downstream at the Ganges Delta in the Bay of Bengal.

A mother takes her children to school in India’s Meghalaya region.
Monsoon season starts in Meghalaya in May and lasts until October.
Meghalaya is the wettest region in the world.

Digital elevation model of the Himalayan mountains and the Plateau
of Tibet. It was created by draping a satellite image of the region
over a model of the Himalayas built from digital data collected
about the height of the land.

Pl;teau of Tibet =
A S '-_-.)'.:4—*.‘--.4)‘__ o




INDIAN SUBCONTINENT: NORTHWARD
MOVEMENT

INDIAN SUBCONTINENT:
MONSOON TRACKS AND RAINFALL
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Volcanoes and earthquakes

Volcanoes WORLD: HOT SPOTS

1
Volcanoes are generally found along g “* - B, “‘
tectonic plate boundaries. They form when : 3 .
magma — melted rock below the Earth’s
surface — is pushed through an opening in
the crust. This material often builds up to
form a cone-shaped mountain. Volcanoes
can be classified as active (currently erupting -
or likely to erupt in the future), dormant o
(currently inactive but may erupt in the
future) and extinct (unlikely to erupt again).
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<0 Lava runs down the slopes of Mauna Loa in Hawaii.

Hot-spot volcanoes are found well away from plate boundaries. Hot-spots in the Earth's
mantle sometimes burn through the crust above to the surface. A line of hot-spot
volcanoes is formed, such as the Hawaiian Islands. Mauna Loa in Hawaii (pictured left),
the world’s largest volcano, formed over a hot spot in the Pacific Ocean.




Earthquakes

. , Tsunamis
An earthquake is the sudden shaking of part of the Earth’s surface. Most earthquakes

occur around the edges of tectonic plates that are sliding past one another. Tectonic
plates do not move smoothly and sometimes they become stuck. Eventually, so much
pressure builds up that the plates break free with a sudden movement. This causes
an earthquake.

These giant ocean waves are generated
by offshore earthquakes, volcanic
eruptions or landslides. The energy
wave from the focus of an earthquake
passes through the ocean and greatly
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CROSS-SECTION: EARTHQUAKE increases the height and speed of the
) = waves, particularly as it approaches the
The point on the Earth'’s surface coast where the water becomes
directly above the focus is called shallower. The worst tsunami in history
the epicentre. occurred in South Asia in 2004 when

a powerful underwater earthquake
triggered a tsunami that travelled
600 kilometres in just 75 minutes,
claiming more than 250 000 lives.

earthquake wave uplift

A huge amount of energyfis
released as shock waves. These

start at the focus, where they, d'reTt'oh the tectBE
are the strongest. A's the shck LR
waves move through the Barth, ) ! 3
they become weaker. ‘ ) >

Thelfocus is the point inside the

Earth where the pressure that
the earthquake builds up.

ARCTIC OCEAN
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Mount Pinatubo: Volcanic

eruption in the Philippines

The eruption of Mount Pinatubo in the Philippines in June 1991 exploded gas and rock
particles high into the atmosphere. Ash fell as far away as Vietnam, Malaysia and Cambodia.
The eruption of Mount Pinatubo claimed more than 800 lives and 100 000 homes. Burning
ash clouds scorched the land for up to 20 kilometres from the crater and many villages were
completely destroyed by the pyroclastic flow (a mass of fast-moving hot gas, ash and rock)
and mudslides.

MOUNT PINATUBO: ASH CLOUD, 1991
b, L

Z
6,)( X

;

%
®

Yan
i 0___300 600 km
THAILAND °
PACIFIC
OCEAN

INDIAN
OCEAN

Mt Pinatubo eruption
ash cloud

MOUNT PINATUBO: LAHARS

A Satellite image of Mount Pinatubo showing mudslides (lahars) in the valleys
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SOUTH A
CHINA
SEA \ Manila

LEGEND < N Manila
Lahars i MaF'%e .
w 5

rban area

) 0 20 2 40km
~ Major road

A Sudden melting of snow and ice or the
release of water from a crater lake can
cause huge mudslides, called lahars, up
to 50 metres thick.



A pyroclastic flow with burning
clouds of gas and rock of

750 degrees Celsius raced
down Mount Pinatubo at more
than 100 kilometres per hour.

The indigenous Aeta people
were forced from their villages
where they had successfully
survived on a diet of fruits, wild
banana, honey, game and fish
collected from forests on the
lush slopes of Mount Pinatubo.
The eruption devastated the
Aeta population. More than
200 000 Aeta lost their homes
and their livelihoods were
destroyed. The surviving Aeta
people were forced into
resettlement camps or moved
to urban areas.
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Coastal landscapes
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Coasts are some of the world’s most dynamic landscapes. They to the coast than is eroded away. Low-energy waves then carry and
are subject to large- and small-scale changes from the energy of shape the material into landforms such as deltas, spits, dunes and
waves, ocean currents and wind, as well as from human activities isthmuses. These landscapes are known as depositional coastlines.
such as city building and recreation. On other coasts, more material is eroded than is deposited. Here

the action of the waves and currents shapes the coastline into
landforms such as stacks, arches and caves. This landscape is
called an erosional coastline.

The sea and the land interact at the coast to create many different
landforms. Coastal landforms are formed in two main ways. At
some coasts, more sediment is carried by rivers, waves and currents

COMMON COASTAL LANDFORMS

sand bar backdune foredune
B Landforms formed by deposition spit

B Landforms formed by erosion

y- "
isthmus . ;’.

headland
eadlan cliff

wave-cut platform

cave

Depositional landforms

The delta of the Lena River, covering an area of 30 000 square kilometres, is one of the
world’s largest deltas. The Lena flows 4400 kilometres from southern Russia to its delta on the
Arctic coast of northern Russia. At the delta, the water flows through numerous channels,
depositing silt and building land, before emptying into the Laptev Sea. In this satellite image
vegetation appears shades of green, sandy areas as red and the water as purple and blue.

FORMATION OF A SANDY BEACH

(%)
'_
(&)
<C
o
|_
(%)
<C
o

ARCTIC LAPTEV SEA
OCEAN

A Waves carry sand onto the shore where
it collects and forms a beach. Wind picks
up dry sand and blows it inland.

A Sand is trapped by plants and collects in
dunes. Over time, larger plants grow
across the dunes making them stable.

<l False-colour satellite image of
the Lena Delta




Erosional landforms

remains after the softer rock
has been eroded.

Gorge

Waves entering long
caves wear away the
roof and form a gorge.

Cave

Wave action hollows
out a weak spot in the
cliff creating a cave.

e
Cliff Headland Bay
A cliff is a steep rock face ~ _ This narrow area of land jutting The softer parts of the coastline wear away

formed by the action of waves. : out into the sea is the harder - | more quickly than headlands, becoming wide &
rock of the coastline that . ~ indentations in the coast known as bays.

Stack

Waves pass through
arches and erode the
softer rock. Eventually,
the arch collapses
leaving behind tall
pillars of rock called
stacks.

S3dVOSANYT ANV SWJO4dNV]

Arch

An arch is formed
when wave action
cuts right through

a headland. The
arch here (inset) has
recently eroded and
fallen into the sea
creating two stacks
(main image).

A The eroded limestone coastline near Port Campbell in Victoria is famous for its series of stacks known as the Twelve Apostles.

Threats to coastal landscapes

More than 50 per cent of the world’s population lives on or near the coast. Because coasts

are rich in resources, they are also attractive for economic activity such as fishing, industry

and tourism. These factors may contribute to the degradation of coastal landscapes if they
are not carefully planned and managed.

WORLD: COASTLINES UNDER THREAT

ARCTIC OCEAN
“ men |
1 EUROPE ) Ll .
ATLANTIG - g
OCEAN_.1' ASIA /m’“ ID
%’ M € N ATLANTIC
N 2w NORTH
: i Yw‘ AMERICA SCEL
N PACIFIC OCEAN
.4#“ 1“""
\ AFRICA7' \ & I
.
INDIAN W i"tll LEGEND SOUTH
| OCEAN i | Significant threat

I:l Moderate threat

[ ] 10 per cent

Scale varies in this oblique view

A Shrimp farming in the Mekong Delta,
Vietnam. The clearing of mangroves for the
shrimp farming industry has had
devastating effects on coastal landscapes
throughout the world. Mangroves are vital
for coastal fisheries and also protect coastal
areas from storms.
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Desert landscapes

Deserts cover about one-third of the Earth’s surface. All deserts are characterised by a lack WORLD: DESERTS

of water. Most are hot deserts that lie between the latitudes of 15°N and 30°N and between o — -

15°S and 30°S. Cold deserts are predominantly snow-covered mountain peaks or polar areas. "% .

The world's deserts are expanding through a process known as desertification. This occurs :

when land along the edge of a desert is damaged by a combination of drought and overuse. K-
= - M’é -
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[
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A A grid of fencing has been built to try to slow the advancing sand dunes into Tekenket
in Mauritania, Africa.

% Dune types
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A Barchan - These arc-shaped A Parabolic - U-shaped sand wadi

ridge, with its blow-out
facing in the direction of the rockaubble

prevailing wind.

hamada

sand ridges form in the
direction of the prevailing
wind.

mesa

f w transverse
e /dunes

Tn

A Longitudinal — Dunes form parallel
to the prevailing wind direction.
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/
inselberg

A Star — Dunes form when
winds from several different
directions converge.

A Transverse — Dunes form at
a 90° angle to the prevailing
wind direction.
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A Buttes in Monument Valley, USA A Qasis in the Sahara Desert, northern Africa A Australia’s famous inselberg, Uluru
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Australia’s World Heritage sites

The World Heritage Commission lists
important natural, cultural and mixed
landscapes from around the world.
They consider these sites to be of
outstanding value to humanity, and
worthy of conservation and protection.
Australia has 19 sites included on
World Heritage List.

1. Australian Convict Sites (2010)

There are 11 sites across Australia that
are examples of our convict past. This is
Port Arthur, a former penal settlement
in Tasmania.

2. Australian Fossil Mammal Sites
(1994)

At Riversleigh (Queensland) and
Naracoorte (South Australia) megafauna
fossils and remains have been found. This
is a skeleton of a marsupial lion.

3. Fraser Island (1992)

Fraser Island is the world'’s largest sand
island and home to unique dune systems,
freshwater lakes and tropical rainforests.

88

4. Gondwana Rainforests of Australia
(1986)

These sites include the world's largest area
of subtropical rainforest as well as areas of
warm and cool temperate rainforest.

The Great Barrier Reef is the largest coral
reef on Earth. This World Heritage area
also contains many Indigenous sites.

6. Greater Blue Mountains Area (2000)

Examples of ancient plants that help us
trace the development of Australia’s
eucalypt species are found in the Greater
Blue Mountains.

7. Heard Island and
McDonald Islands (1997)

These remote islands are one of the few
pristine environments left in the world.
Heard Island features ‘Big Ben’, an active
volcano covered in snow and ice.

AUSTRALIA: WORLD HERITAGE SITES

Australia’s World Heritage sites
Australian Convict Sites

Australian Fossil Mammal Sites

INDIAN
OCEAN

Fraser Island

Gondwana Rainforests of Australia
Great Barrier Reef

Greater Blue Mountains Area
Heard Island and McDonald Islands
Kakadu National Park

Lord Howe Island Group

Macquarie Island
Ningaloo Coast
Purnululu National Park

Royal Exhibition Building and
Carlton Gardens

Shark Bay
Sydney Opera House

LEGEND

B Natural site
@ Cultural site
A Mixed site

Tasmanian Wilderness
Uluru—Kata Tjuta National Park
Wet Tropics of Queensland
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Willandra Lakes Region

8. Kakadu National Park (1981)

The floodplains of Kakadu show the effects
of sea-level change in northern Australia.
Aboriginal cultural sites provide a record of
life for tens of thousands of years.

9. Lord Howe Island Group (1982)

These islands feature rainforests, volcanic
mountains and the world’s southernmost
coral reef. They are home to many rare
animals and birds.
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: This site includes the Bungle Bungle The Tasmanian Wilderness is one of the
9] Range, a spectacularly eroded landscape world’s last temperate rainforests. Evidence of
of striped sandstone rocks. human occupation dates back 20 000 years.
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L 13. Royal Exhibition Building and 17. Uluru-Kata Tjuta
W H  ola Carlton Gardens (2004) National Park (1987)
Unlike most international exhibition The rock formations of Uluru and Kata Tjuta
buildings, Melbourne’s was designed and are remarkable landform features. Rock art
built as a permanent structure. in the caves around the base of Uluru

provides information about the region’s
cultural traditions.

10. Macquarie Island (1997)

Macquarie Island is the only place in
the world where rocks from the Earth’s

14. Shark Bay (1991)

= — o~

mantle are exposed above sea level. Shark Bay's rich sea-grass beds support a -

The island also attracts wildlife like large dugong population. Four-thousand- 18. Wet Tropics of Queensland (1988)

penguins and seals. year-old stromatolites grow on sandy Gorges and waterfalls are scattered
stretches of the bay. throughout the Wet Tropics of Queensland.

The area is home to many rare and
endangered plant and animal species.

11. Ningaloo Coast (2011)

This region is recognised for its amazing

15. Sydney Opera House (2007)

coastal landforms and wildlife. The reef The Sydney Opera House on Sydney . ;
system hosts up to 500 whale sharks Harbour is one of the finest architectural 19. Willandra Lakes Region (1981)
each year. and engineering works of the 20th century. This region features ancient lakes fringed

by crescent-shaped dunes. Remains of a
40 000-year-old Aboriginal female have
been unearthed here.
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Landscape hazards

Landscape hazards (or geomorphological hazards) are hazards that originate from the WORLD: LANDSCAPE HAZARDS
Earth’s crust. They can have a disastrous impact on the surrounding area and the people
living there. Landscape hazards include volcanic eruptions, earthquakes, tsunamis,
landslides and avalanches.

AND DISASTERS gér»gf?, s
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Arctic Circle

yrok(1916) 10 000
1618) 4800 &7

Lisbon (1755) 35 000

Agadir (1960) 12 000
it

"AFRICA
Y A Lake Nyos (1986) 1700
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Thredbo landslide, 1997

A landslide at Thredbo in New South Wales in 1997 led to the deaths of 18 people. Land

slipped on the Alpine Way, pushing Carinya Ski Lodge into Bimbadeen Ski Lodge.

Both lodges were destroyed and the residents were buried. Only one person survived. A landslide occurs and sections
of the Alpine Way break away.

BEFORE LANDSLIDE AFTER LANDSLIDE

Alpine Way Carinya Ski Lodge

is destroyed and
carried downhill.

Carinya Ski Lodge drain

Bimbadeen Bimbadeen Ski Lodge
=S, road SkiLodge The water-laden is also destroyed as the
/i R \ o topsoil begins debris is carried further
drain ll 5 : A to move down down the slope.

‘ ~ Y ! the slope.
. b,

damp R
bedrock

topsoil
The movement
of earth gathers
speed.

topsoil topsoil
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CASE STUDY

Kinglake: Black Saturday bushfires in Victoria

Bushfires are another type of hazard that impacts on the landscape. They are known
as biotic hazards. Australia’s worst natural disaster occurred on 7 February 2009,
when bushfires destroyed 1800 homes and killed 173 people in Victoria. The
combination of strong northerly winds, low humidity and the highest temperatures
on record (Melbourne recorded 46.4 degrees Celsius) led to extreme fire conditions.
A strong south-westerly change arrived at 5.30 pm, turning the long eastern fire
flanks into massive fire fronts that destroyed Kinglake and Marysville (page 199, C2).

ey b

(¥

A The town of Kinglake was completely destroyed by the Kilmore East fire.

AUSTRALIA: WEATHER MAP,
7 FEBRUARY 2009, 5 PM

AUSTRALIA: WEATHER MAP,
7 FEBRUARY 2009, 11 PM
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KINGLAKE: BLACK SATURDAY BUSHFIRES
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LANDFORMS AND LANDSCAPES
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Population

WORLD: POPULATION DISTRIBUTION AND DENSITY
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World population growth

In 2012, five babies were born every second and two people died every second.
As a result, the world's population grew by 78 million people. The growth of the
world’s population is slowing and may reach replacement level by as early as 2050.

WORLD: POPULATION GROWTH BY REGION
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Urbanisation

The mevement of people from rural to urban areas
is known as urbanisation. Today, more people are
living in urban areas than ever betora. This rapid
urbanisation of the world’s population has seen the
percentage of people living in urban areas increase
from 13 per cent in 1900 to over 52 per cent in 2012.

mining area mountain valley

road and
railway
crossing

Cities are seen as more liveable than many rural

areas as they offer jobs, education and leisure highest
facilities, However, their navigable
part of

rapid growth has also
caused major problems
including overcrowding,
homelessness, poverty
and pollution.
Megacities, with a population
in excess of 10 million, are now
mostly located in developing
countries. Megacities often have
problems providing services for
their growing population.

river

isolated hill
Factors influencing the location of cities »
relate to their defence, access to resources
and transportation.
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WORLD: URBAN GROWTH WORLD: URBAN POPULATION BY REGION
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Slum populations
Urban growth rate per year

Worldwide, it is estimated that
W Slum growth rate per year

there are currently around one 4
billion people living in slums. Rapid
urbanisation has caused a huge
increase of slum populations, with
makeshift housing, cramped living
conditions, limited water and poor
sanitation. In developing countries,
many new arrivals to cities are
forced to build temporary homes
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A Sixty per cent of Mumbai’s population lives in slums.
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Indonesia: An urbanised country

Indonesia is experiencing great economic and social change. INDONESIA: POPULATION DENSITY AND LARGEST CITIES
In 1990, two-thirds of the population lived in rural areas in small
villages and on farms. Today, less than half of the population lives
in rural areas and by 2050 it is predicted that this figure will fall to Sea R ; M "
one-third. Urbanisation has been responsible for rapid growth in > % South China Sea ' ‘
the population and area of many Indonesian cities, and the rise 95 k! ; '

of Jakarta as a megacity (a city with a population over 10 million).
The number of cities with populations greater than one million
has risen from three in 1980 to 11 in 2010. Although Jakarta is the
nation’s largest city, it does not have the highest population
growth rate. Smaller cities with populations between 500 000
and one million are growing more rapidly. The central Sumatran
city of Pekanbaru, (with a population of 950 000) is Indonesia’s
fastest growing city. Pekanbaru has a population growth rate of
10 per cent per year.
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A Like the residents of many large cities, people in Jakarta face
numerous problems. These include traffic congestion, flooding, and
poor access to running water and electricity in slum areas. Despite
these problems, hundreds of people arrive in the city every day to

Country seek a better life, increasing the population and area of the city.

Annual urban population growth rate (percentage)

Indonesia  China  Philippines  India Vietnam  Thailand
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Jakarta: Indonesia’s megacity

Jakarta, Indonesia’s capital, is located on the island of Java.

In 2011, its population reached 10.1 million. In reality, however,
the population of greater Jakarta (which includes the suburbs
surrounding the metropolitan area) is close to 19 million.
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A Satellite images of Jakarta taken in 1976, 1989 and 2004. Urban
areas appear as blue-green and vegetation as orange-red.
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Settlement patterns in Australia

Population distribution and density AUSTRALIA: EUROPEAN LAND SETTLEMENT

Australia’s population is more unevenly LEGEND : .
distributed than virtually any other country on Year of land settlerment Dol

Earth. Eighty-five per cent of the population lives o e 1820 4

in the south-east from Brisbane to Melbourne and 1820 to 1840

the south-west of Western Australia — all within 1841 o 1860

50 kilometres of the coast. These were some of 1861 to 1880

the first areas settled by Europeans as they had a After 1650

reliable fresh water supply, temperate climatic [] Very tow popuasion

conditions, fertile soils and access to a good 3

harbour or other transport links. Very few people
live in the centre of the continent. Our population
density of just under three people per square
kilometre is one of the lowest in the world. In
addition, Australia is also one of the most
urbanised countries in the world with nearly

90 per cent the population living in a town or

a city. Of the 23.5 million people who live in
Australia, more than 12 million reside in just five
cities — Sydney, Melbourne, Brisbane, Adelaide
and Perth.

Brisbane
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Population growth

AUSTRALIA: POPULATION GROWTH

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2010 2014

Year

In 2014, the population of Australia reached 23.5 million — an increase of nearly

20 million people since 1900. By 2061, the Australian Bureau of Statistics (ABS)
estimates that Australia’s population will reach 41.5 million. It is also estimated that
around 73 per cent of this growth will take place in our capital cities. This means
that three out of every four Australians will live in a capital city. By 2053, the ABS
also predicts that Melbourne will replace Sydney as the nation’s largest city and
that Perth will overtake Brisbane as the third most populated city. Even though
these are projections, it is important that planning is in place for the provision of
additional housing and infrastructure for the growing population. Possible
environmental implications also need to be considered.

AUSTRALIA'S CAPITAL CITIES: POPULATION 2012 AND 2061 (PROJECTED)
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Australia’s population
structure

The population pyramids below show
changing population structure. In 1960,
the triangular shape showed Australia’s
population was growing rapidly. The
vase-shaped pyramid in 2011 indicates
lower birth rates and slow population
growth. In 2061, the top-heavy population
pyramid shows an ageing population.

AUSTRALIA: POPULATION PYRAMID, 1960
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AUSTRALIA: POPULATION PYRAMID, 2011
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AUSTRALIA: POPULATION PYRAMID, 2061

Male Age (years) Female

80+
75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14

59

0-4

6543210 0123456
Percentage of the total population

101

0
T
>
z
Q
z
o)
z
=
o
p
(%]




Settlement patterns in the United States

UNITED STATES: PHYSICAL FEATURES
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Eighty-two per cent of the 314 million people
in the United States (USA) live in urban areas.
Like Australia, the population is not evenly
distributed across the country. Some parts
are dominated by enormous cities while
other areas are virtually uninhabited.

West

The American West is the most mountainous
region of the USA. The Rocky Mountains
dominate the area and the Coast Ranges force
moist winds to drop their rain on the west
coast. To the east of these ranges lies a large
desert and semi-desert region. The West is
the most sparsely settled area in the USA with
just 19 people per square kilometre. It was the
last area to be settled as the railroad gradually
connected the West to the rest of the country.
With a population of 13 million, Los Angeles
on the west coast is the region’s largest city
and the second largest in the USA. About

25 per cent of the population of the West is
Hispanic and most of these are Mexican.

UNITED STATES: POPULATION DENSITY

San Francisco

A The region’s most densely populated areas
are found between the Coast Ranges and
the west coast, including the region’s
largest city, Los Angeles.



Midwest

The Midwest region of the USA is characterised by low, flat
land. It receives more rain than the West and is dominated by
the Mississippi River system. As the nation’s key agricultural
region, the Midwest has a reasonably low population density
of 31 people per square kilometre. The Great Lakes area has
the highest population density. It became established as the
home of heavy industry (particularly automobiles) in the USA.
It has also developed as a hub for transportation by water,
rail and road. Chicago, located on Lake Michigan, is the
largest city.

< The Midwest
as the USA’s
breadbasket.

cereal crops
such as corn,

LEGEND

County population density
(people per square kilometre)

Over 1000 50 to 100
500 to 1000 10 to 50
100 to 500 Under 10

Vertical scale: 1 centimetre represents

2000 people per square kilometre. Horizontal scale varies on this oblique view —

South

The South receives the highest rainfall in the USA. Most of the region has a hot and
humid climate. Historically, the South relied heavily on agriculture and was the
centre of the slave trade, which imported African slaves to work on plantations.
Today, almost 55 per cent of African-Americans in the USA live in the South. The
South has since become more industrialised and is now among the fastest growing
areas in America. The Dallas—-Arlington—Fort Worth metropolitan area is the region’s

has developed

Farmers in this
region produce

wheat and oats.

New York to Los Angeles is about 4000 kilometres.

Northeast

The first Europeans settled in the Northeast
of America. This region has only five per cent
of the land area of the USA, but contains

20 per cent of its population. The Northeast
is the USA's most economically developed
and densely populated region, with an
average of more than 116 people

per square kilometre.

1 ' ! 3
A New York, located on the island of Manhattan,

is the Northeast’s and America’s largest city
with a population of nearly 20 million people.
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important tourist destination and
retirement location in the USA.

largest with a population of 6.3 million. While there has been rapid economic
growth, the South has a higher poverty rate than the American average.
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Internal migration in Australia

Australians are some of the world’s most mobile people. From AUSTRALIA: NET INTERNAL MIGRATION BY MAJOR CITY, 2006 TO 2011

2006 to 2011, nearly 40 per cent of the nation’s population 1.25-
changed their place of residence. This movement of people )
within Australia (known as internal migration) is one of the major

reasons for population growth or decline in particular areas. The 1.00
effect of internal migration on population growth or decline can
be measured by calculating the difference between in migration
and out migration. This is called net internal migration.

Australia’s coastal towns and cities are the destinations for most
of Australia’s internal migrants. People seeking a sea change are
choosing to retire to the coast, work from home or commute to a
nearby city. Mining centres in Queensland and Western Australia
are also attracting people. Even though many workers fly in and
fly out from major cities, these areas are still experiencing net
internal migration gains. In recent years, many of Australia’s
agricultural regions and small rural towns have experienced
difficult economic times, forcing farmers and their families to
leave the area. This has resulted in net internal migration losses. _0.254

0.251
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The Sunshine Coast was the highest net gainer, with internal
migrants accounting for 1.19 per cent of the population from
2006 to 2011. Sydney was the highest net loser, with internal
migrants accounting for —0.48 per cent of the population
from 2006 to 2011.

Northern
Territory

AUSTRALIA: AGE STRUCTURE FOR NET
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is different for each city. Sydney is losing
people from all age groups. Perth is a net
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popular retirement
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Queensland'’s
Sunshine Coast.
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AUSTRALIA: INTERNAL MIGRATION BY STATE/TERRITORY
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Mineral and energy production in Australia

Australia is one of the world’s leading mineral resources nations. It is the largest producer

AUSTRALIA: DESTINATION OF
of industrial diamonds and lead. It is the second largest producer of zinc and the third MINERAL EXPORTS
largest producer of gold, iron ore and manganese. Mining accounts for 55 per cent of other 17% China 26%
Australia’s export income. Between 2007 and 2011, the value of mining exports doubled.
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Employment growth in mining

Strong growth in mining has resulted in a large increase in the
number of people employed in the industry. In 2011, the Australian
Bureau of Statistics (ABS) identified 10 ‘booming’ mining towns
(eight of the 10 towns were in the Pilbara in north-west Western
Australia and the Bowen Basin in central-eastern Queensland).

This boom has led to the migration of workers from other regions
of Australia. Many of these workers fly in and fly out of mining
towns, living in the area temporarily while they are rostered on for
work. Their usual place of residence is often a capital city or a large
coastal town such as Perth, Brisbane and Mackay. As a response to

this influx of workers, improved infrastructure and services have
developed in many of these centres.

Located in the Pilbara, Western Australia, Mt Whaleback »
is the world’s largest single open-cut iron ore mine.
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The main fuels produced in Australia are black coal, uranium and natural gas. Australia is
the world’s largest exporter of coal — most of this coal is exported from the reserves in the
Bowen Basin in Queensland. Renewables accounted for fewer than two per cent of
Australia’s energy production in 2011.
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Internal migration in China

China’s huge economic expansion over the last 10 years has
resulted in the largest internal migration of people in history.
Millions of rural migrants have left their homes and relocated

to cities. Most of these cities are located on the east coast —

the centres of greatest economic growth and opportunities. The
Chinese Government estimates that the country has a ‘floating
population’ of 230 million (17 per cent of the total population of
China) who are registered as living in a rural area, but who live and
work in a city. A further 300 million people from rural areas are
expected to move to cities and towns in the next three decades
when China’s urban population is predicted to reach one billion.

WORLD AND CHINA: URBAN POPULATION
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CHINA AND AUSTRALIA: POPULATION COMPARISON
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CHINA: POPULATION OF 10 LARGEST CITIES

POPULATION
CITY
1990 2000 2010
Shanghai 8205600 15758900 22315400
Beijing 7362400 8503300 11716000
Tianjin 5804000 8146100 11090300
Guangzhou 3918000 8524900 11070700
Shenzhen 875200 7008800 10357900
Wouhan 3832500 8312800 9785400
Dongguan  not 6445800 8220200
available
Chengdu 3483900 5267800 7677100
Chongging 3122800 6158800 7457 600
Foshan 429400 5337700 7194300

A Shenzhen is China’s fifth largest city. In 2010, its population reached over 10 million
— more than 10 times larger than its population in 1990. It is estimated that about
80 per cent of Shenzhen'’s population are migrants from rural areas across China.
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CHINA: MIGRATION FLOWS AND
HUMAN DEVELOPMENT INDEX
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CAUSES AND OUTCOMES OF INTERNAL MIGRATION IN CHINA

Negative outcomes
e Overpopulation in provincial cities o

¢ Increased demand on services such
as water, electricity and sanitation

* Increased crime
* Depopulation of rural areas
¢ Separation of families

CHINA: NET INTERNAL MIGRATION
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Positive outcomes

Increased income and reduction in
poverty

Increased supply of labour in urban
areas

Access to education
Higher standard of living
Acquisition of new skills

A Chinese female workers making toy cars in a
factory in Guangzhou, Guangdong province.
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International migration to Australia

Australia is a multicultural nation — that is, a nation of many cultures. Australia’s cultural
diversity is due mainly to our history. Our population is made up of Indigenous
peoples, the descendants of our colonial past, and migrants from the world’s many
countries and cultures. In 2013, 28 per cent of Australia’s population had been born
overseas in more than 200 countries.

Permanent international migrants come to Australia though the migration program (for
skilled and family migrants) or through the humanitarian program (for refugees who
have been forced to leave their home country). In 2013, just under 190 000 migrants
came to Australia through the migration program. Nearly 70 per cent of these were
skilled, with the remaining people joining family members already in Australia. In recent
years, Indian-born migrants have accounted for the largest increase in arrivals. In 2011,
just over 10 000 Indian-born migrants settled in Australia compared with 18 000 in 2013.
Australia’s humanitarian program provided protection for 12 500 refugees in 2013.

AUSTRALIA: SETTLER ARRIVALS BY REGION
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Patterns of settlement

Migrants have settled throughout Australia. However, there is a
large variation in their concentration between states and territories,
as well as capital cities. In 2011, one-third of Western Australia’s
population was born overseas, the highest of any Australian state
or territory. People born in the United Kingdom, New Zealand and
South Africa were the largest groups of migrants. Victoria ranked

had the lowest concentration of people born overseas — just

13 per cent of its population.

Within each state, many of Australia’s migrants have settled in
major cities, further contributing to the high level of urbanisation
in the nation. In 2011, nearly 57 per cent of Perth’s population
was born overseas.

second with 29 per cent of its population born overseas. Tasmania
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International migrants: Vietnamese in Australia

AUSTRALIA: VIETNAMESE ARRIVALS

The Vietnamese community is Australia’s

third largest migrant group from a non- 14~
English speaking country. Currently, there
are over 200 000 Vietnamese-born living in 2 7
Australia and over 45 000 children with one -‘% 104
or both parents born in Vietnam. § &
Historically, Australia has had several waves =
of migrants from Vietnam. A large influx 2 G
occurred after the Vietnam War (in the late 2 4l
1970s through to the early 1980s) when <
most Vietnamese arrivals were refugees 2]
entering Australia on humanitarian 0-
. O~ OO0~ — ANN™M O O s O O M F WO OSSO0 O s N LD 0O 0 Oy O «—
grounds. In 1982, the Australianand IS EREEES S S ESEREE S S GRS S SR S S S
Vietnamese governments arranged a family SR EBEEREEREEREREE0E S EBREEEEEREEREER

reunion program. Two-third of migrants
over the next few years were women
coming to join family members already in
Australia. The relaxation of departure
restrictions by Vietnam's government in
the early 1990s created another increase in

AUSTRALIA: VIETNAMESE-BORN BY
STATE/TERRITORY

Australian Capital Northern Territory

. . . Territory 1.8% 0.4%
Vietnamese migrants to Australia. . Tasmania
Between 2006 and 2011, Australia’s ?%L;/zh ARl 0.2%
Vietnamese population grew from 180 350 T Victoria
to 210 800 — an increase of around Australia 37.0%
25 per cent. In 2011, almost 75 per cent 7.1%

of all Vietnamese-born in Australia lived
in New South Wales and Victoria.

Anh Do, a Vietnamese-born Australian, »
came to Australia with his family as a
refugee in 1980. Today Anh is one of
Australia’s best-known comedians, as well
as being a successful author and actor.

Cabramatta - a Viethamese

SYDNEY: VIETNAMESE POPULATION

Queensland

9.6% ﬁ

New South Wales
36.9%

community <Drute
The suburb of Cabramatta in south-western el
Sydney is Australia’s largest Vietnamese
community. Originally attracted to the
area because of a large migrant hostel,
many Vietnamese decided to settle
permanently in the suburb. In 2011,
nearly 33 per cent of Cabramatta’s o i
20 780 residents were born in Vietnam. Creek
Australian-born residents accounted for
29 per cent of the population. Thirty-seven
per cent of people spoke Vietnamese at
home, while 11.5 per cent spoke English.
The most common religion was Buddhism, G
practised by nearly 50 per cent of diark
Cabramatta’s residents. LEGEND
Vietnamese population
(percentage)
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| 10020
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2t05
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~~~_ Road 10 km
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The streets of Cabramatta reflect the mix
of South-East Asian cultures residing in
the suburb, particularly Vietnamese. The
main street, John Street, is dominated by
the Pai Lau Chinese gateway. Shops spill
out onto the footpaths like markets and
there is a diverse mix of businesses.
Places of worship are also an important
feature of the Vietnamese community in
Cabramatta. Small temples and shrines
are common in the streets and the
Mingyue Lay Buddhist Temple, one of
the largest Buddhist temples in the
southern hemisphere, is located in
nearby Bonnyrigg.

CABRAMATTA: TOP 10 COUNTRIES
OF BIRTH
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A Cabramatta is home
to a large number
of restaurants
and food stores
specialising in a
range of South-East
Asian cuisines.

The shopping strip »
in John Street,
Cabramatta

Cabramatta’s annual
Moon Festival,
which celebrates a
centuries-old
Chinese cultural
event. In many Asian
communities all over
the world the
festival is held to
bring loved ones
together for a feast
of food and wine.
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Biomes

WORLD: BIOMES
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distinctive climates, soils and vegetation. vegetation

The tropical rainforest biome, for example,
is characterised by a warm and wet climate,
highly weathered soils and thick, lush
vegetation.

Many of the world’s natural biomes have
been greatly altered by human activities
such as the production of food and fibre.
Throughout the tropics, large areas of
tropical rainforest have been cleared so
the land can be used to grow crops like
soybeans and palm oil, or for cattle farms.
The alteration of biomes in this way often
degrades the natural environment and
leads to a loss of soil and water quality. It
can also contribute to climate change.
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TROPICAL RAINFOREST: CROSS-SECTION
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Vegetation in tropical rainforests is organised in layers. The forest floor receives little
sunlight and only plants adapted to low light grow here. It also contains decaying plant
and animal matter. Just above the forest floor is the understory, where young trees and
shrubs grow. Tall, straight trees form a dense canopy (or roof) over the rainforest and very

tall trees known as emergents poke out above the canopy.
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Climate

WORLD: ANNUAL RAINFALL
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Soils

W i L i A i/

Soil is used for many purposes, the most
important being to produce the food we
eat. The quality of soil varies greatly around
the world and has a large influence on food
production. Soils are classified into
categories according to their colour,
texture, structure and other properties.
This helps us to determine the suitability of
a soil for a particular use. With increasing
world population and demands on food
production, there will be more pressure
placed on the world's most fertile soils and
agriculturally productive land.

® Soil description

> Soil location

% Percentage of soils worldwide

M Andisol

[ Afisol

® Volcanic ash soils,
young and very

@ Soils with clay
subsoil, medium to

high fertility fertile

- Semi-arid to humid => Near volcanoes
regions % 1%

% 10%

D Aridisol . Entisol

® Dry soils, little
organic matter

® Young soils lacking
horizons

> Desert regions
% 12%

=> Steep slopes and
floodplains

% 18%
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WORLD: SOILS
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that shrink and swell
with changes in
moisture

=> Semi-arid tropics
and subtropics
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What is soil?

Soil is a thin layer of loose material
that covers much of the world’s land
surface. It is mostly disintegrated rock
formed by weathering and erosion,
and rotting organic matter. Soil
develops in layers called horizons.
The uppermost horizon of soil, called
topsoil, is darker as it contains the
highest amount of humus (the decayed
remains of plants and animals). Topsoil
provides nutrients important for the
growth of plants. In order for plants to
take in these nutrients they must be
dissolved into the groundwater and
then absorbed through plant roots.
The horizon under the topsoil is the
subsoil, where the parent rock has
been partially broken down by air,
sunlight, water and wind. Underneath
the subsoil is the bedrock, the
unweathered parent rock of the

soil above.

organic
plant
matter

]-topsoil

subsoil

' ]»bedrock

A A soil profile is a vertical cross-section
through the soil.

119

2y
©)
<
m
%)
>
Z
O
o
O
©)
O
n
m
(@)
C
=
—
_<




FAST FACTS

Agriculture

i YIS LRSS0 o v
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Agriculture includes all forms of plant cropping and animal farming, and provides the
basis for feeding the people of the world. About 11 per cent of all land worldwide is
used for crops and 25 per cent is used for pasture. Simple farm plots and small herds
of animals provide enough food for communities. Extensive mechanised farms can
produce enormous amounts of food to feed large populations, as well as for export
overseas. Globally, there is a wide range of different farming techniques used to grow
and harvest crops, and to rear animals for food and other products.

Changing world diet

Diets are changing and expanding. The consumption of animal products is increasing
in almost all regions of the world. However, people in low- and middle-income
countries still consume far less meat and dairy than those in high-income countries.

WORLD: CONSUMPTION OF
ANIMAL-SOURCE FOODS
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WORLD: MEAT PRODUCTION
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- Arable land
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Over 1.0
0.40 to 1.0
0.22 t0 0.39
0.10 to 0.21
0.03 to 0.09
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animals to obtain feed for animals

Shifting cultivation: movement of a farming area when
soil fertility is exhausted

Subsistence farming (crops and livestock): small-scale
agriculture that produces enough food for a few individuals
Intensive cropping (rice dominant): farmers using small
plots of land

Extensive commercial (grain dominant): cropping on
very large, highly mechanised farms

Commercial (crops and livestock)

Extensive commercial livestock: herds graze on large
areas of land with limited feed

Intensive commercial livestock: livestock is raised on
small areas of land with high quality pasture

- Specialised crops
- Dairying

B - Forestry

D Limited agricultural land

WORLD: WORKFORCE EMPLOYED IN AGRICULTURE
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CASE STUDY

Rice terraces: Food production in Bali

Humans alter the natural environment in
many ways to produce food and fibre. One
of the most spectacular examples of this is
the creation of rice terraces on the
Indonesian island of Bali. The people of
Bali have relied on rice for centuries — it is
their main source of food and holds an
important role in the island’s religious
ceremonies. Oxen and water buffalo are
used to plough the flooded fields. Young
rice plants are then transplanted into the
flooded paddies and as the plants mature
the water level is dropped. By harvest time
the ground is entirely dry. Oxen plough a flooded paddy.

BALI

Bali Sea _apfubu
Singara]zu

faj ad: :
[y R

LEGEND

Height of the land Cropland
(metres) E P

Over 2000 [ ubanarea SiiEl 7~

1000 to 2000 Major road Lembongan, 5 Sampgjan

rr q A d 5
: l Seminyakdy Coningah/Z A
500 to 1000 Secondary road Kuta Ba - f 4 8 N
International airport, 2 2454 .
| 250 to 500 Reef Jimbaran £
1000250  ,MtAgung Mountain ’ Sekartaji
00100 4zm
0 10 20 km

The fertile, volcanic soils of Bali are terraced and flat fields are created from sloping land.
The Balinese irrigation system that controls water in the rice paddies is one of the oldest
continuously used irrigation systems in the world.
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BUILDING A TERRACED RICE PADDY

A stone wall is constructed. Soil and rock fill
in the area behind the retaining wall.
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A A small Balinese village sits in a patch of original vegetation amidst a sea of terraced rice paddies.

A The retaining wall is built higher and A The terrace is flooded. The water depth is A Further terraces may be built, each
back-filled. The earth is flattened to produce controlled by an outlet, which also feeds connected to one another through a
a smooth horizontal surface. into the lower terrace. common water supply.



Agriculture in Australia

Much of Australia is used to grow crops and to raise animals for human AUSTRALIA: AGRICULTURAL EXPORTS
consumption. The type of farming undertaken is mainly determined by climate other 19.7%
and the availability of water. In arid areas where vegetation is sparse, extensive
grazing takes place, with an average of one beast per 100 hectares. In high

rainfall areas where pastures are good there is an average of one beast to live
every four hectares of land. This is known as intensive grazing. animals 3.0%

meat 25.8%

cotton 2.9%

How is food production in Australia changing?
animal feed 3.3%

Australia is largely a food secure nation — around 93 per cent of the food (by barley 4.0%

0, )
value) consumed in Australia is produced locally. However, food production wheat 12.9% ;

faces great challenges due to population growth, climate change, reduced dai s
. . . airy products

water supplies, soil degradation, and labour costs and shortages. 8.2% L aleoholic
Our expanding cities are sprawling into productive farmland on the rural-urban wool 9.5% beverages
fringe. Sydney’s vegetable farms now occupy less than half the 5000 hectares 10.7%
they covered a decade ago. These challenges occur not only in Australia but INDIAN
also in many places around the world.
AUSTRALIA: VALUE OF FRESH VEGETABLE OCEAN
EXPORTS AND IMPORTS

350

IExports
300 = q
Ilmports 0 < &

2504
(2]
G 200
?
wvr 150

100

50 Wy
A A farmer near Melbourne tends to his %Q
0- broccoli crop. Vegetable farms on the S - - -
1996 2000 2004 2008 2011 rural-urban fringe are under pressure from
Year expanding cities. % ?f = <
Rural industries and governments in Australia are working to raise farm productivity. ( 2 I 4\{-\
Through the use of new technologies and better production and management Iz
methods, fertility of the land, water supplies and biodiversity can be improved. . V= il
42 g
Perth'g] f?& Q
e

4y

U RNAT AR

o

Do A R T T STl T LR :
. & BERE =T - - R R - L DN A The area cropped in Australia has more than
A Research has shown that wheat yields increase when rotation crops such as canola are planted. doubled over the last 40 years. Half of the
Canola gives the soil a nitrogen boost and provides an income for farmers. cropland is sown with wheat.
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AUSTRALIA: AGRICULTURAL REGIONS
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A Bananas need warm temperatures and
high rainfall to grow. Australia’s banana-

growing area is located along the country’s
north-eastern coast.
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Extensive grazing Intensive cropping

- Cattle for meat - Cereal grains
|:| Sheep for wool - Fruit and vegetables
Intensive grazing - Sugarcane
- Cattle for meat

- Cotton, tobacco, nuts and other crops
- Sheep for meat and wool .

] e
I catle for milk
|:| Sheep for wool and cereal grains |:| Non-agricultural use

ax

A Fruit and vegetable farms are often located
near major cities to ensure a fresh supply.
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CASE STUDY

Innistfail: Sugarcane farming in Queensland

Around 95 per cent of sugar produced in Australia is grown in
Queensland along a high-rainfall coastal strip from Mossman in the
north to Beenleigh in the south. More than 80 per cent of all sugar
produced is exported as raw sugar, earning around $1.5 billion per
year. Queensland’s major overseas markets include Canada, China,
Japan, South Korea, Malaysia, New Zealand, Singapore, the United
States and Russia. The state’s raw sugar industry has grown into
one of the world’s most efficient and highly organised sugar
industries. There are seven bulk storage terminals located along

the coast that can store up to two million tonnes of raw sugar,
facilitating delivery to refineries in Australia and overseas
throughout the year.

Innisfail (AR8061) in far north Queensland is one of the many towns
along the coast that supports the sugar industry. The South
Johnstone Sugar Mill (GR785566) is located just south of Innisfail, in
close proximity to the sugarcane farms in the area. Once harvested,
the cane is transported to the mill by rail. The raw sugar produced
at the mill is then exported through the bulk storage terminal at
Mourilyan Harbour (GR853570).

QUEENSLAND: SUGARCANE GROWING
AREA AND FACILITIES

A LEGEND
|:| Sugarcane growing
= area
/ ° Sugar mill
0_%00 00Ky % Sugar refinery
-— Bulk sugar port
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v
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Tablelande
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Cane harvesting in Queensland is highly mechanised.
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Innisfail is an agricultural centre surrounded by farmland. On this satellite image, urban areas
appear as white to grey, vegetation as shades of green and pink, and water as dark blue to black.

. = = k
o S S T

Harvested sugarcane in bins ready to be transported to the sugar mill.



INNISFAIL AND SURROUNDING AREA: TOPOGRAPHIC MAP
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Land degradation and food production
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All around the world the natural biomes WORLD: DEFORESTATION
of forests, grasslands, tundra and even
deserts are being converted into farms.
Agriculture changes the natural
landscape in many ways. Natural
vegetation is cleared and replaced with
single plant species — crops and
pastures for grazing. Soil can be
damaged by overfarming and other
poor agricultural practices, impacting
on its ability to support plants and
animals. Water diverted from rivers and
aquifers to grow crops and raise animals
may become polluted through the use
of fertilisers and pesticides. All of these
changes can cause degradation of the
natural environment. Soil erosion,
desertification and salinity are three
common forms of land degradation A Soil degradation caused by poor farming practices has turned 0 2500 * 5000 km
brought about by farming. this once productive farm in Kenya into unusable land. —_—

A4 INDIAN
¢ d OCEAN

2 Soil erosion, desertification and salinity

=

7= Soil erosion Desertification Salinity

me| Soil erosion is the removal of topsoil Desertification is the transformation of Salinity refers to a high level of salt in
faster than the soil-forming processes fertile land into dry, desert-like areas. the soil, which kills plants. Salt in the
can replace it. Natural vegetation Human activities such as deforestation, underground water is forced to rise when
protects the soil. When land is cleared for overgrazing and poorly managed we remove trees with deep root systems
farming it loses topsoil easily, often agriculture can cause desertification. that keep the water table low in the
resulting in a lowering of soil nutrients Unprotected, dry soil surfaces blow away ground. This is known as dryland salinity.
and productivity. Each year, five to with the wind or are washed away by rain, When extra water from irrigation enters
seven million hectares of farmland are leaving infertile lower soil layers that are the ground it also forces the water table to
lost to soil erosion worldwide. unproductive. rise. This is known as irrigated salinity.
BEFORE natural BEFORE BEFORE trees absorb

vegetation Transpiration through groundwater

natural vegetation
aids the formation of
rain-producing clouds.

rain clouds )
rain clouds

Trees protect

the soil productive -
from heavy agricultural land % v
rain, bind it field S \ ¥ o o :
together with i Sy ?’? pepersed 0 soil
their roots - ,,!—'_t Tkt OISRl
and provide natural 2 gt _— I
organic matter. vegetation grazing — groundwater
water table low
AFTER = wind AFTER
Natural dust storm no trees—
. vegetation infiltration
rain clouds Los been increased =5
Nl agricultural -
The village land lost
Heavy rain has grown l 7 " o < d
washes into a town. ! saltpans 3 ‘,' b, j"
away the AgrlFultural crosion, QU "« o8 S
soil, forming Natural vegetation field has i
gullies. has been removed and become dry a'nd
rainfall has decreased. unproductive.

water table high
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WORLD: DESERTIFICATION
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CASE STUDY

Murray—Darling Basin: Australia’s food bowl

The Murray—Darling Basin covers 14 per cent of Australia and stretches across four
states. The region generates one-third of Australia’s food and 40 per cent of Australia’s
total gross agricultural income. It produces 53 per cent of cereals grown for grain

(100 per cent of rice), 95 per cent of oranges and 54 per cent of apples. The Basin
supports 28 per cent of Australia’s cattle herd, 45 per cent of sheep and 62 per cent

of pigs.

Growing crops and pasture through irrigation is more common in the Murray—Darling
Basin than elsewhere in Australia. The Basin accounts for 66 per cent of Australia’s
agricultural water consumption.

MURRAY-DARLING BASIN: WATER STORAGES
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MURRAY-DARLING BASIN: RAINFALL
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MURRAY-DARLING BASIN: WATER DISCHARGE
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Salinity in the Murray-Darling Basin

The Murray-Darling Basin'’s flat terrain, low rainfall and high evaporation have combined
to concentrate salt in the soil and groundwater. The clearance of vegetation has caused
groundwater levels to rise and bring salt near to the surface, killing vegetation and
increasing salt levels in streams. This process is known as dryland salinity. Adding water to
the water table through irrigation has also increased salinity in the Murray-Darling Basin.

MURRAY-DARLING BASIN:
MOVEMENT OF SALT TO THE SURFACE
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Global food security

Food security exists when all people at all

times have enough safe, nutritious food to

sustain an active and healthy life. Achieving

food security is based around three

principles:

e food availability — people have enough
food of appropriate quality available on
a consistent basis

e food accessibility — enough food is
available and it must be in reach of
those that need it

¢ using food appropriately — using food
safely and applying knowledge about
nutrition, clean water and sanitation
when preparing food.

Famine and hunger are the result of food
insecurity. More than 800 million people do
not have enough food to eat on a regular
basis and six million children die of hunger
every year. While poverty rates are falling
around the world, 1.5 billion people live in
extreme poverty. This group is extremely
vulnerable to global food price increases and
the impacts of food insecurity. As the world's
population continues to grow, the threat of
food insecurity is increasing in many places.

WORLD: UNDERNOURISHED POPULATION
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These Somali women are waiting in line to »
receive food aid in their country’s capital,
Mogadishu. They are the victims of the Horn
of Africa famine in 2011 to 2012, which was
caused by drought, conflict and restrictions
on delivery of food aid. As a result, more than
13 million people experienced food insecurity.
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WORLD: FOOD SECURITY RISK
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Global food security and climate change

The Earth'’s climate is changing due to human activities such as burning of fossil fuels and land
clearing. Temperatures and sea levels are rising, rainfall patterns are changing, as are ecosystem
services such as pollination. These changes are having an impact on agriculture in many places
and also on food security. These impacts are expected to increase as temperatures continue to
rise in the future. Some studies estimate that an additional 100 to 200 million people could be at
risk of hunger due to climate change by 2050.

WORLD: FOOD INSECURITY AND CLIMATE CHANGE
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indicator that shows the connection between food
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As sea levels rise, low-lying farming regions become inundated with salt Crop and pasture yields are expected to decline in dry, tropical
water degrading the soil, killing crops and affecting freshwater resources. regions. This will have the greatest impact on subsistence farmers.
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Connecting through transportation and trade

Transportation is the movement of people, animals and goods from
one location to another. This movement can occur over land, by air
and by sea. Throughout history, transportation has been essential
in the development of civilisations, facilitating trade and a greater
spread of people. The term ‘transportation networks’ refers to the

A Linear pattern — grows in a line in
one direction

Land

Land transportation networks are usually arranged in a linear
pattern and the services that are attracted to them (such as train
stations and petrol stations) take on the same pattern. Sometimes
land transportation routes will also form a radial pattern. For
example, when freeways or railways lead to the centre of a city or
a harbour they tend to form a radial pattern.

-y -

A Over 850 kilometres of railway lines connect the sugar industry in the
Mackay region in central Queensland. Narrow gauge railway
transports the harvested cane to the sugar mills. These railway lines
form a linear pattern.

Tt . i ad

A The roads leading to the Arc de Triomphe in Paris form a
radial pattern.
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A Grid pattern - forms blocks that run
perpendicularly into each other

organisation of transportation infrastructure like roads or railways
through an area. They connect people and places, and allow the
production and consumption of goods to occur all around the
world. Transportation networks are often organised in patterns.
Three of the most common patterns are shown below.

A Radial pattern - radiates out from a
central point like the spokes on a wheel

MACKAY AND SURROUNDS: REGIONAL SUGARCANE NETWORK
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Air
Freight transported by air makes up 40 per cent of global trade
value but only 10 per cent of global trade volume. Air cargo allows

Regional air services in Australia form radial patterns as they
generally connect to a key airport. For example, Perth is the central

goods (especially perishables such as food and flowers) to be access point for the mining industry. The remote location of Q
delivered worldwide in record time. Transportation of freight by air Western Australian mines means that many workers base 8
is predicted to grow over 150 per cent by 2026. themselves in Perth and fly in and fly out of the mining towns. )
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Economic and industrial development,
combined with free trade agreements, have
resulted in huge growth in global shipping -
around 90 per cent of global trade volume is
carried by ship. The map below right shows
how the transportation of goods by sea
connects ports around the world. The five
busiest traffic areas are numbered on the map.
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is the world’s second
busiest port. It is
connected to 600 other
ports in 123 countries
around the world. It
moves 20 per cent of
the world’s shipping
containers and half of
the world’s supply
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Connecting thr

ICT

Information and communication
technologies (ICT) are the broad range

of technologies used for accessing,
manipulating, presenting and
communicating information. They include
the Internet, wireless networks, mobile
phones and other communication mediums
These technologies have become the most
powerful tools of connection the world has
ever known

Internet

The Internet allows people to connect to
other people in different places more
quickly and conveniently than ever before.
Today, we use the Internet for a range of
activities and purposes that link us to many
places all over the world

Silicon Valley, United States

Silicon Valley is the name given to the
southern part of the San Francisco Bay area
in the United States, It is a world-famous hub
for high-tech innovations and development,
and home to many of the world’s largest
technology companies, These companies
(sorme of which are located on the image
below) and their technologies have
connected people gicbally.
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Mobile phones improving
information access in Africa

The number of mobile phone subscriptions
has skyrocketed to six billion in the past
decade - approximately 75 per cent of the
world's population now has access to a
mobile phane. Africa is the fastest growing
mobile phone market and at present mobile
phone penetration is higher than electricity
penetration. By 2015, itis predicted that
there will be mare than 700 miflion mobite
phone users in Africa. The rise in mobile
phone subscriptions has greatly increased
access o information for Africans, In
addition, online banking using mobile
phones has changed the lives of many
people in remote areas who have previously
had to travel for hours to reach a bank.

yof “«-

A A Masai herder speaks on his mobile phone
in a remote location.
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Connecting through globalisation

Globalisation refers to the increasing interconnections between WORLD: LARGEST MULTINATIONAL COMPANIES

countries. It includes economic, political and cultural exchange Assets

between countries all over the world. This increased movement Telefonica (Spain) B roreion

of goodes, services, people and ideas across the world has the Enel (Italy) Wb N )
. . . e . omestic

potential to improve the lives of millions of people and bring Vodafone (UK)

people and cultures closer together. It also has the potential to > GDF Suez (France)

degrade the natural environment and deepen the divide between § Total (France)

the wealthy and the poor. £ Toyota (Japan)

The importance of national boundaries has been broken down by © Exxon Mobil (USA)

multinational companies. Large global suppliers view the world as a BP (UK)

single market to more profitably manufacture and export goods. Royal Dutch Shell (Netherlands/UK)

For example, a fashion garment may be designed in France, made
from Italian fabric, manufactured in China and exported to
Australia. The outsourcing of labour has given multinational
companies great cost reductions. However, it has also led to the
loss of manufacturing jobs in wealthy nations and the exploitation
of workers in developing nations.

General Electric (USA)

150 300 450 600 750
Assets (US$ billions)

< General Electric is a multinational
energy, technology and finance
company based in the United States.
The value of its assets is greater than
the Gross Domestic Product (GDP)
of all except the 19 richest countries
in the world.
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Global brands

With increased interconnection between region

WORLD: TOP 50 GLOBAL BRANDS

S

of the world we have witnessed the rise of global

brands. Multinational companies spend billions
of dollars establishing brand identity in order to
successfully market global products. Over half
the top 10 global brands in 2013 were related to
information and communication technologies
(ICT). However, two of the classic global brands
Coca-Cola and McDonald's — were still in the
top 10.
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A A monk at the Shaolin Monastery in Henan Province,

China, is a Burger King customer.

WORLD: COUNTRIES WITH MCDONALD’S OUTLETS
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A McDonald’s largest outlet is located in
Moscow, Russia. It is also the busiest
McDonald'’s in the world and has served
more than 250 million customers.

McDonald's outlets:
& are found in 118 countries

& serve 68 million customers
each day

& number over 34 000 worldwide

& employ more than 1.7 million
people.
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Coca-Cola: A global brand

Coca-Cola Amatil is one of the world's largest and most successful
multinational companies. Most well-known for its iconic Coca-Cola
drink, the company owns and markets more than 500 different
drinks, including Sprite, Fanta and Powerade. From its beginnings
in the United States in 1886, Coca-Cola has expanded to become a
global brand. There are now only two countries in the world where
you cannot buy Coca-Cola: Cuba and North Korea.

Coca-Cola has more than 250 bottling plants around the world and
one of the world’s most sophisticated distribution networks, which
is able to sell 1.8 billion servings of Coca-Cola products per day.
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A A San tribesman from the Kalahari Desert drinking Coca-Cola.
Africans are amongst the lowest consumers of Coca-Cola products,
but a complex and well-developed transport network means that in
some places Coke supplies are more reliable than water supplies.

< Mexicans are the largest consumers of Coca-Cola products on Earth.
On average, each Mexican drinks 745 Coca-Cola products a year or
more than two per day. To support this demand, a Mexican company,
FEMSA, is the largest bottler of Coca-Cola products and operates
plants throughout Latin America.
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WORLD: COCA-COLA PRODUCT CONSUMPTION AND EMPLOYEES

LEGEND

Consumption and employees
by region

[’
)
5 per cent of world
consumption
@

(9)
m
O
(®)
2
>
T
T
m
n
©)
o
P
_i
m
el
(@)
(©)
Z
Z
m
(@]
|
©)
Z
n

' 5000 employees

A Coca-Cola products are now available in Myanmar following a 60-year suspension of trade due
to sanctions being imposed on the South-East Asian country by the United States. Coca-Cola
opened a new bottling plant in Myanmar in 2013 and initiated an aggressive marketing strategy
that began with handing out 50 000 free samples of the iconic drink.

A There are seven Coca-Cola bottling plants
in Australia, including this one in Sydney.

More than 650 billion servings of Coca-Cola
products are consumed worldwide each year.
This is an average of 94 for every person on Earth.
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Connecting through production and consumption

In today’s interconnected world, goods SUPPLY CHAIN
are manufactured in many countries and
transported to all parts of the globe.
Consumption levels around the world
have climbed steeply as more people
with greater wealth seek to consume
more goods and services.

This flow model to the right, known as
the supply chain, shows the journey of a
product from its source to the consumer
and then to its disposal.

A Stage 1 - Extracting or growing raw materials A Stage 2 — Manufacturing or processing goods

Top production and consumption countries

China, the world’s fastest growing economy, is both the largest countries follow behind. China and India are the exceptions. They
manufacturer and the largest exporter of goods. China produces have low consumption per person, but their enormous populations
20 per cent of the world’s manufacturing output. The United States place them in the top 10 countries for consumption.

leads the way in world consumption. Generally, other industrialised
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A Stage 3 - Distributing goods from one A Stage 4 — Consuming goods A Stage 5 — Waste is produced after

place to another consumption
Production and consumption of energy
Global consumption of coal, oil and gas has doubled since 1970, people on Earth live without electricity. Increased burning of fossil
and electricity consumption has tripled. Demand for energy is likely fuels to produce electricity leads to pollution and increases carbon
to increase by a further 50 per cent by 2030. Yet still, 1.5 billion dioxide levels in the atmosphere, contributing to global warming.

WORLD: ENERGY PRODUCTION WORLD: ENERGY CONSUMPTION
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Production and consumption of electronic goods
With the rising consumption of electronic WORLD: ELECTRONIC WASTE ROUTES

goods worldwide, up to 50 million tonnes of
electronic waste are produced every year.
Discarded computers, mobile phones and
televisions, known as e-waste, contain
significant amounts of heavy metals and have
the potential to pose serious health and
environmental threats. Recycling e-waste is
labour intensive and therefore costly.
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< Many developed countries ship their e-waste to poorer countries with lower wages and
few health and safety regulations. In many communities in Africa and Asia, people pull
apart e-waste by melting plastics, releasing dangerous chemicals into the air.
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CASE STUDY

South-East Asia: Palm oil industry

Oil-producing palm trees were introduced into South-East Asia in the 1970s from west
Africa. Palm oil is the cheapest vegetable oil to produce and refine, and worldwide
demand has increased sharply in recent years. Today, it is the most widely used vegetable
oil — about half of all packaged items found in supermarkets contain palm oil. Malaysia
and Indonesia produce about 90 per cent of the world'’s palm oil. They export 91 per cent
and 70 per cent, respectively. The major consumers of palm oil are India, China, the
European Union and Indonesia. The development of oil palm plantations in Malaysia and
Indonesia is the leading cause of rainforest destruction.

WORLD: TOP PALM OIL PRODUCING
COUNTRIES
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A Stage 1 - Oil palms are grown in
plantations. Oil palm fruit is harvested
and taken to a local mill for processing.



LSS \\\: =

A This oil palm plantation is located near Kuala Lumpur, Malaysia’s capital city. The palm trees are planted in terraces cut into the
contours of the hills. Terracing is used to reduce erosion in steep areas. Patches of the original rainforest can be seen in the right of

the image. Oil palm plantations now cover 11 per cent of Malaysia’s land area, replacing over 33 000 square kilometres of rainforest.

I -

A Stage 2-OQil is A Stage 3 - Palm oil is shipped all over

extracted from the the world and made into products. our supermarkets that contain palm oil. the mill and from the packaging of

fruit at the mill. palm oil products.
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Connecting through tourism

Tourism is a popular global leisure activity
and the world'’s largest industry. In 2013,
more than one billion people travelled to a
different country for the purpose of leisure.
Together they spent about $1 trillion,
generating an important source of income
for the countries they visited. Tourism can
bring great change to the places that
tourists visit. As tourism continues to grow,
these changes are expected to become
larger and more difficult to control.

Different types of tourism

Tourists travel for many reasons. Some
want to relax while others are keen to
experience the culture, history and natural
environments of the places they visit.

Recreational tourism

Recreational tourists travel
to relax and enjoy the
attractions and activities on
offer in the places they visit.
Times Square in New York is »
among the most popular
destinations in the world for
recreational tourists.

Historical tourism

Historical tourists are
interested in learning about
the history of places and
people. They visit important
buildings and view artefacts
and monuments.

Machu Picchu in Peru attracts »
visitors because of its historical
significance.
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Wilderness tourism

Wilderness tourists enjoy
visiting remote places such
as the Amazon rainforest,
Antarctica or the Himalayas.
These climbers on »

Mount Everest wait

their turn to reach

the summit.

Ecotourism

Ecotourists travel to natural
areas that are relatively
undisturbed and consciously
minimise their impact on the
environment.

In central Africa, ecotourism »
brings about $20 million a year
to the region — much of this is
used to preserve the habitat
of mountain gorillas.

WORLD: TOP 10 TOURISM EARNERS
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Golf in the desert EL GOUNA: CLIMATE GRAPH

Egypt's Red Sea coastline is undergoing a dramatic transformation. In this desert region
there is virtually no rainfall and little natural vegetation. However, large tourist resorts are
being built to cater for tourists from Europe, Egypt and other parts of the world. Tourists
are attracted to the region by the warm climate, by water sports such as diving on the
Red Sea coral reefs and by the opportunity to play golf. El Gouna is one of the largest
tourist centres in the area. It is home to more than 20 000 permanent residents and

17 hotels. A desalinisation plant supplies water to this arid region and waste water is
treated and used to water the golf course and gardens.

s

o 4 L
nd golf course at El Gouna, Egypt

A Satellite image of aresort a
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Pollution

Growing world population has put great pressure on the natural environment. The environment provides all
organisms (including humans) with air, light, water and food — ecosystem services that are needed for survival.
Humans have the ability to degrade the environment to such an extent that these services become threatened.

Pollution around the world

Pollution is the introduction of any substance into the environment ¢ land pollution — poor agricultural practices, industrial waste and
that has harmful or poisonous effects. Polluting substances reduce urban waste contribute to land pollution
the ability of the environment to provide ecosystem services. The e water pollution — shipping, deep sea oil drilling, farming
major types of pollution are: (especially the use of fertilisers and pesticides), littering, land
e air pollution — industry, power generation and motor vehicles clearing and industry can pollute waterways.
release pollutants into the air that can cause smog, haze and
acid rain

WORLD: POLLUTION HOT SPOTS
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‘ Severely polluted air —  Country with 'y Major oil spill Acid rain area
Y P land mine sites ) P
. Severely polluted sea W Industrial accident W Extremely polluted city m Industrial waste dump
@  Nuclear test site W Reefatrisk ' Tropical deforestation ~—— Heavily polluted river 0 1500 3000 km

Smog in Duisburg, Germany. The city is Air pollutants combine with sunlight, A young boy in polluted water in Bangkok,
renowned for its steel industry. oxygen and moisture and fall as acid rain. Thailand.

These trees in Slovakia have been damaged

by acid rain.
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Air pollution WORLD: DEATHS CAUSED BY OUTDOOR AIR POLLUTION
% o o ARCTIC OCEAN

According to the World Health
Organization, air pollution is one of
the fastest growing health risks in the
world. In 1990, 800 000 people died
from exposure to outdoor air
pollution. In 2012, this figure had risen
to approximately 3.7 million people
and 88 per cent of these deaths
occurred in low- and middle-income
countries. National and international
policies in areas such as power
generation, transport and industry ATLANTIC) : INDIAN
can help reduce air pollution. OCEAN "A\a - OCEAN

PACIFIC OCEAN

LEGEND L g~ OCEAN
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AUSTRALIA

Pollution in Australia

In comparison to other countries in the world, Australia has a relatively small pollution
problem. However, major cities are increasingly experiencing smog caused by
emissions from cars and industry; rivers, streams and underground water sources are
becoming degraded due to the dumping of pollutants and overuse; and urban sprawl
and the growing development of coastal areas have resulted in destruction of the
natural environment and the production of more pollutants.

AUSTRALIA: WATER QUALITY
A high-level layer of warm air traps the
smog over Sydney. This is known as a
temperature inversion.
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The Great Barrier Reef is being threatened
by coral bleaching caused by rising water
temperatures and salinity levels. Both are
the result of pollution.

2 Sout,h-We#ern !
Plateat{ ‘

e s

Perth.
South-West
Coast

Great Australian |

LEGEND

Water quality
. ' p i
Very good Poor No data available ,iftra'té
Good Very poor Drainage division boundary ™
r !
\
" Note: no drainage division with sufficient water quality S Hill rrounding Tasmania’s Q n wn
data available was classified as ‘Very good’. H k- S)ﬁ' ssu 'OU d g fasma .a s Queensto
were stripped of vegetation to fuel smelters
at the nearby copper mine. Toxic fumes

from the smelters and acid rain have
resulted in this barren landscape.
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CASE STUDY

Fukushima: Japan’s worst nuclear disaster

On 11 March 2011, a massive tsunami generated by a magnitude
9.0 earthquake hit the east coast of Japan. The tsunami inundated
over 500 square kilometres of land, resulting in a death toll of over
19 000 people and widespread damage. Several nuclear power
plants were struck by the earthquake and tsunami and most were
successfully shut down. However, at the Fukushima Daiichi Nuclear
Power Plant the earthquake and tsunami waves destroyed the

Three days of
nuclear nightmare

FRIDAY 5.46 GMT: Earthquake

strikes. Epicentre 9.7 kilometres
below surface, 129 kilometres from
Fukushima nuclear power plant.

ﬂ State of emergency has been
declared at the Tokai No2 and
Onagawa plants

SUNDAY: Fire engines pump sea
water directly into all three
reactors to keep temperature and
pressure down. Radiation levels
outside plant exceed safety levels
as more steam is vented.

>

b
1
AE™
To ease pressure
superheated
steam released out of
reactor into building. At
high temperatures steam
changes into oxygen and
hydrogen. Hydrogen
ignites, destroying outer
shell of building (left),
but leaving reactor
casing intact.

Water fails to circulate.

normal level.

The chain of events that occurred at Fukushima

FUKUSHIMA PREFECTURE: LEVELS OF RADIATION

Temperature of core rises.
Pressure builds up to twice

electricity supply to the plant and the nuclear reactors could not
be shut down or cooled. This resulted in a meltdown of one of
four reactors and a release of radioactive gases into the
atmosphere. Following the nuclear disaster, Japanese authorities
set up a 20-kilometre exclusion zone around the power plant and
over 100 000 people were relocated from their homes.

Three working reactors at Fukushima
automatically shut down.

‘Electricity
generator

Nuclear reaction

k=+1---+ generates heat,

turning cooling

water into steam turbine

Quake causes

mains power
cut. Cooling pumps fail.
Back-up diesel
generators kick in.

Steam cooled
by water
pumped around
pipes

SATURDAY: Main problem
is with Reactor No 1.

. Tsunami
overwhelms
diesel generators one

hour later.

e

N~ FGeEND Yamagata V e
Accumulation of radiation ) v
Gl = e
Over 3000 elitate OEEAR
1000 to 3000 .. e
Niigata
600 to 1000
300 to 600
100 to 300 *IFukushima Daiichi
1 60 to 100 | Nuclear Power
30 o0 60
10 t0 30
Under 10 3
K/»} Radioactive water was released into the Pacific
:] No results é Ocean immediately following the tsunami and
5.4 Major urban area Qﬂ water used to try and cool the reactors has
%t{Area of

In Japan, the maximgrﬁlegul
limit for radiation inbeef is

500 Bequerels (Bq)-per kilogram.
/J\J) Gunma

leaked into the ocean for many months. This
simulation model predicts the likely path taken
by the radioactive water in the first year as
ocean currents carry it eastward.
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Fifteen-metre tsunami waves pound
the coast near Minamisoma in
Fukushima prefecture.

Namie, located just north of the power plant, was evacuated following the radiation
threat from the nuclear accident. The 21 000 residents were only allowed to return
home for a few hours at a time to minimise radiation exposure.

FUKUSHIMA POWER PLANT AND SURROUNDS: TOPOGRAPHIC MAP
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The Fukushima Daiichi Nuclear Power Plant
before and after the tsunami
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Loss of biodiversity

The number of species of plants and animals on Earth is declining. This is largely due WORLD: THREATENED SPECIES

to human activities. The current rate at which species are becoming extinct is about

1000 times greater than would be expected without human impact. The main factors EUROPE ‘%— = i
driving this reduction in biodiversity are habitat loss, invasive species, climate change, + 303

pollution and unsustainable use of resources. ® v ‘
Biodiversity hot spots 0 15

Arctic Circle

A few special places on Earth are home to much of the world’s biodiversity. These places
are called biodiversity hot spots. They contain over 50 per cent of the world’s plant species
and 42 per cent of all land-dwelling vertebrate animals. All 34 hot spots face extreme
threats with most having already lost over 70 per cent of their natural vegetation.

WORLD: BIODIVERSITY HOT SPOTS
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v = Extinct — no doubt that the last Red List
O individual of a species has died,
s e.g. great auk. Every year, the International Union of
7 —— Extinct in the wild — the only the Conservajcion of Nature (IUCN)
= individuals of a particular species live produces their Red List of Threatened
in captivity, e.g. black-footed ferret. Species. The list categorises the degree
Critically endangered - a species of danger a species is facing.
facing an extremely high risk of
extinction because of an extremely
small population of adults or a
rapid decrease in population size or Antarctic Circle
habitat, e.g. cotton-headed tamarin. "“““"“'"'“““““““““““““““';;ﬁ
Endangered - species facing a 5
very high risk of extinction because
of a very small population or a
rapid decrease in population size
or habitat, e.g. Siberian tiger.
Vulnerable - a species facing a
high risk of extinction because
of a small population or a rapid
decrease in population size or
habitat, e.g. polar bear.
Near threatened - close to
qualifying for one of the other status
categories, e.g. white rhinoceros.
Least concern — widespread and
. abundant, e.g. southern skua. There are thought to be less than 500 The cotton-headed tamarin is a critically
regent honeyeaters in the wild. This makes endangered species. Virtually its entire
them critically endangered. They face many natural forest habitat in Colombia has been
threats, including competition from cleared for farming, resulting in widespread
invasive species such as the noisy miner. habitat loss.
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Critically endangered hawksbill turtles The polar bear is considered to be vulnerable Unsustainable harvesting of rhinoceros horns for

face many threats. These include to extinction. This is partially due to climate use in traditional Asian medicine resulted in the

pollution from oil spills and change. Global warming is reducing the near extinction of the white rhinoceros. Although

entanglement in fishing nets. thickness and area of sea ice on which the numbers are slowly increasing, the species is still
bears hunt. considered to be near threatened.
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Arctic Circle: Polar bears at risk

Since the 1970s, permanent sea ice in the Arctic Circle has reduced by 14 per cent. Polar bears
rely on sea ice to hunt seals and move from place to place. Global warming (contributed to by
the emission of greenhouse gases) has caused longer ice-free periods thereby shortening the

seal-hunting season, particularly for those polar bears that live further south.

ARCTIC CIRCLE: DISTRIBUTION OF POLAR BEARS
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Polar bear with a spring cub travelling over the sea ice near Barrow, Alaska. Scientists monitor
the health of the polar bear population. For every week lost hunting seals, it is estimated that
polar bears lose 10 kilograms of the fat reserves they require to stay healthy.

.'. : Reduction of the northern
polar cap since 1979
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Managing World Heritage sites

United Nations World Heritage listing is given to sites of outstanding value to humanity. In WORLD: WORLD HERITAGE SITES

identifying and listing these sites, the United Nations aims to encourage governments to .
protect and preserve that heritage. The United Nations also identifies World Heritage sites J ’/’%3‘2 T
that are considered to be in danger (currently 44 properties). Natural disasters, war,
pollution, poaching, urban sprawl and tourism can all pose threats to World Heritage sites.
Sites considered to be in danger are eligible for emergency assistance from the United 1
Nations to help protect and better manage them. K 2

Arctic Circle

W

The Everglades (United States) contains one of the world’s largest mangrove ecosystems and
is the most significant breeding ground for wading birds in North America. The site is in
danger because water used for farming has reduced the overall amount of water in the

. . L . Equator
ecosystem, leading to a loss of habitat and biodiversity.

The buildings of the ancient city of Aleppo (Syria) show evidence of occupation by waves
of cultures over thousands of years. All six Syrian World Heritage sites were listed as
being in danger in 2013 because of the ongoing and widespread civil war in the country.

The earthen mosques of Timbuktu (Mali) show that this city was once one of the world’s Listed due to its rich biodiversity, the Sumatran
great spiritual, intellectual, commercial and cultural centres. Many of the sites have fallen tropical rainforest is threatened by road

into disrepair due to a lack of proper management and maintenance. In some cases, construction, clearing for farming, illegal logging
valuable cultural objects have been stolen from the sites. and poaching.
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Australian Fossil Mammal Sites

Fraser Island

Gondwana Rainforests of Australia

Great Barrier Reef

Greater Blue Mountains Area
Heard Island and McDonald Islands
Lord Howe Island Group

Macquarie Island
Ningaloo Coast

Purnululu National Park

Shark Bay

Wet Tropics of Queensland
Australian Convict Sites
Royal Exhibition Building and

Carlton Gardens

Sydney Opera House

Kakadu National Park
Tasmanian Wilderness
Uluru—Kata Tjuta National Park
Willandra Lakes Region

LEGEND

B Natural site
* Cultural site

A Mixed site

@ Site in danger

The Belize Barrier Reef is the northern hemisphere'’s largest coral
reef and an important habitat for threatened species, including
marine turtles and crocodiles. Cutting of mangroves and excessive
development for tourists are endangering the reef ecosystem.

Home to the endangered mountain gorilla, Virunga National Park
(Democratic Republic of Congo) comprises an outstanding diversity
of habitats. An influx of up to one million refugees following wars in
the region has led to widespread deforestation due to fuel wood
requirements.
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Indigenous environmental management

The close interconnections between
Indigenous Australians and the land are
increasingly appreciated in environmental
management. Indigenous Protected Areas
are areas of Indigenous-owned land or sea
where the traditional owners manage and
protect the plants, animals and cultural
sites of their area. There are 60 Indigenous
Protected Areas covering around

480 000 square kilometres across Australia.

Uunguu Indigenous
Protected Area

. e ' cofiCapneo e
The Uunguu (meaning ‘living home') T al
Indigenous Protected Area covers e

3500 square kilometres of the Kimberley '

region of north-western Australia (see

site 42 on the map). It is the first major stage
in the Wunambal Gaambera Healthy
Country Plan, a collaborative management
plan between the Wunambal Gaambera
people (the traditional owners of the land),
Bush Heritage Australia and the Kimberley
Land Council. It aims to help rangers
manage fire, weed and feral animal control,
tourism, cultural heritage conservation and

Geraldto

o22

Perth

Esperance

(\A|Fa?1y

the health of plants and animals.
Management techniques incorporate both
traditional knowledge and modern science.

-° Indigenous Protected Area

LEGEND

® camp in rock
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o fresh water fishing

¢ animals have young

¢ vegetables and fruits
plentiful

e women gather yams,
fruit, etc.

e camp near water

e rivers dry up

e coastal and
estuarine fishing

e plants flowering

® people nomadic
* men hunt further inland
* women gather yams, fruit, etc.
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A seasonal calendar based on traditional knowledge
from the Wunambal Gaambera people is used to plan
the best time of the year for a ‘right-way fire’ —
controlled burning at cooler times to stop wildfires in
the hot season. The calendar shows the
interconnections between natural and cultural
aspects of the environment, and the importance of
traditional Indigenous management of land and water.

The Uunguu Indigenous Protected Area (42) in the northern
Kimberley has one of the most remote coastlines in the world.




Indigenous Protected Area
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1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Nantawarrina
Preminghana
Risdon Cove
Putalina

Deen Maar

Yalata

Watarru
Walalkara

Mount Chappell Island
Badger Island
Guanaba

Warul Kawa Island
Dhimurru
Wattleridge
Mount Willoughby
Paruku
Ngaanyatjarra
Tyrendarra
Toogimbie
Anindilyakwa
Laynhapuy — Stage 1
Ninghan

Northern Tanami
Warlu Jilajaa Jumu
Kaanju Ngaachi
Babel Island

Great Dog Island
lungatalanana

Pulu Islet

Tarriwa Kurrukun

31 Angas Downs

32 Warddeken

33 Djelk

34 Jamba Dhandan Duringala

35 Kurtonitj

36 Framlingham Forest

37 Kalka — Pipalyatjara

38 Boorabee and The Willows
39 Lake Condah

40 Marri-Jabin (Thamarrurr — Stage 1)
41 Brewarrina Ngemba Billabong
42 Uunguu — Stage 1

43 Apara — Makiri — Punti

44 Antara — Sandy Bore

45 Dorodong

46 Weilmoringle

47 Yanyuwa (Barni — Wardimantha Aw:
48 Minyumai

49 Gumma

50 Mandingalbay Yidinji

51 Southern Tanami

52 Angkum — Stage 1

53 Ngunya Jargoon

54 Birriliburu

55 Eastern Kuku Yalanji

56 Bardi Jawi

57 Girringun (CM)

58 Wilinggin

59 Dambimangari

60 Balanggarra

A Wunambal Gaambera ranger studying
one of the many rock art sites in the area.

—

Southern Tanami Indigenous Protected Area

Covering an area of over 100 000 square kilometres, the Southern Tanami Indigenous
Protected Area (site 51 on the map) is the largest protected area in Australia. The Southern
Tanami has several groups of traditional owners who are mostly Walpiri people. Traditional
owners and the Central Land Council have developed a management plan to guide Walpiri
rangers in protecting the natural and cultural sites of the area. This plan encourages
rangers to use the knowledge of Aboriginal elders combined with technology such as
helicopters and satellite imagery to manage their land. Walpiri rangers and traditional
owners also teach younger generations about environmental management, including
sustainably harvesting wildlife and burning country.

Aranger sets a
firebreak to reduce
wildfires and to
improve the health
of the land.

A Walpiri ranger
in the field

The Southern Tanami
Indigenous Protected
Area (51) includes
much of the Tanami
and Great Sandy
deserts. It covers an
area 1.3 times larger
than Tasmania.
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Sustainability

Sustainability is the capacity of the Earth to NATURA;
support all forms of life, both now and into
the future. It refers to the ability of economic
development to take place without damage
to the environment or depletion of resources.
To live more sustainably, we need to address
the consequences of our human footprint

on Earth and create a more balanced
approach to the way humans intereact with
the environment and with each other.

Wind power

The wind turns large windmill-
like blades. As the blades turn
they cause a turbine to spin and
produce electricity. The turbines
are fixed onto tall poles in areas
where there is reliable wind.
Collections of wind-powered
turbines are called wind farms.

pOLITIC4,
dinonoD?

Using human—environment systems thinking
we can view all aspects of life and the
capacity of the Earth to maintain those
aspects. For example, the uncontrolled
collection of firewood in developing countries SOCIAL
can lead to deforestation and erosion. An

Human-environment systems thinking

understanding of the importance of wood requires us to think how the different wind farm
collection for income and families is systems that operate on Earth can best

important when formulating policies to work together to provide more sustainable

make timber usage more sustainable. ways of living.

These Ethiopian girls
complete an eight-hour
journey in search of wood.
They make this trip two or
three times a week. More
than 95 per cent of Ethiopia
is now deforested, yet most
of its population requires
wood for light, heating and
cooking. Aid organisations
are working with local
communities to experiment
with inexpensive, clean-
burning stoves that use
alcohol fuels and help
reduce reliance on timber.

WORLD: ECOLOGICAL FOOTPRINT Renewable energy

Renewable energy is energy that is
generated from resources that are
continually replaced. Approximately seven
per cent of the world’s energy comes from
renewable resources such as the Sun, the
wind, the ocean’s tides, running water and
heat stored beneath the Earth's surface.
Non-renewable energy is energy that is
generated from resources that cannot be
replaced or can only be replaced at a very
slow rate. Uranium and fossil fuels, such as
coal, oil and natural gas, have taken
millions of years to form. Most of the
world’'s non-renewable energy resources
are expected to run out within the next

50 to 200 years.
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Solar power
Solar panels turn the Sun’s light into electricity.

The panels contain special chemicals that allow \ Hydroelectric power

the sunlight to charge electrons. The electrons , Water flows from a dam over turbines. This
become energised and flow into wires to form causes the turbines to spin and generate

an electrical current: electricity. The faster the water flows, the greater

the amount of electricity that can be created.

INIWIDVNVIN ANV IDNVHD TVLINIWNOHIANT

solar panels
g >
X
1) geothermal N Y = \ | power station barrage
power station AR\ . 2
-~
Geothermal power -
Heat stored below the Earth'’s surface can be Tidal power ~ - R
: used to generate power. Large wells, some A barrage or dam is built across
as deep as five kilometres, are drilled into the a river mouth. Water is then ’
Earth's surface. Water is pumped underground pushed through tunnels as the
and heated. It is then piped to the surface as tide comes in and out, driving
steam. The steam is then used to drive large turbines that produce power.

turbines and generate electricity.
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Human wellbeing

Wellbeing is the ability of people to access the things they need in
order to live happy, healthy and contented lives. People’s basic
requirements for life are the same no matter where they live. These
include fresh water, a secure food supply, shelter, clothing and
safety. Once these primary needs are met, secondary needs such
as good health, the ability to make a living and access to education
become important in determining wellbeing.

Measuring wellbeing

Human wellbeing has traditionally been measured in terms of
wealth. Gross Domestic Product (GDP) measures the value of all of
the goods and services within a country. Economically wealthy
countries such as Australia, the United States, Canada and France
are ranked highly in terms of GDP. These countries also score highly
in measures of health care (such as life expectancy) and education
(such as literacy).

New measures of wellbeing take into account the sustainability and
environmental health of countries. The Happy Planet Index (HPI)
aims to show those countries that produce long, happy and
sustainable lives for their population. Costa Rica, Vietnam and
Colombia stand out as the world’s happiest nations, despite not
being able to compete with other nations in terms of economic
wealth. The United States performs poorly in the HPI index.
Americans live long lives, but they are the largest consumers on
the planet and have a huge ecological footprint.

WORLD: HAPPY PLANET INDEX

A Costa Ricans are the happiest people on the planet. They live long
lives and produce just one-third of the ecological footprint of the
United States. Nine of the 10 happiest countries are in Central and
South America.
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D No data available

The Happy Planet Index (HPI) is calculated
using global data on life expectancy,
experienced wellbeing and ecological footprint.
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A Chad in northern-central Africa scored the WORLD: LIFE EXPECTANCY
second lowest HPI of any country in the
world. This reflects a low life expectancy,
low levels of experienced wellbeing and a
moderately high ecological footprint.

WORLD: HAPPY PLANET INDEX RANKINGS
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CASE STUDY

India: Contrasts in wellbeing

India is a country of contrasts in human wellbeing. With the world’s fourth largest economy and the second largest workforce,
India is also home to more people living in poverty than any other nation. The country’s wealth is concentrated in its booming
cities, while the majority of those experiencing poverty live in rural areas. Rural poverty rates are highest among ethnic
minorities and in areas where disasters such as droughts and floods are constant threats to food production. In some places

land degradation further threate

ns wellbeing.

INDIA: HUMAN DEVELOPMENT INDEX
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INDIA: NATURAL HAZARDS
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0 300 7 600 km e 70tw75 to provide adequate services such as transport, water and
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INDIA: POPULATION CHANGE INDIA: POVERTY RATES
1997 2012 1993 to 1994 2009 to 2010
Total population (millions) 1000 1258 Percentage of rural population living in poverty 373 33.8
Percentage of population in rural areas 7298 69.36 Percentage of urban population living in poverty 324 20.9
Percentage of total population living in poverty 36.0 29.8

A Although India is becoming increasingly urbanised, most Indians still live in rural areas. In many of these regions, water
scarcity is a serious issue, particularly in years when the monsoon rains arrive late. Here, people gather to get water from
a huge well in a village in the western Indian state of Gujarat.
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CASE STUDY

Papua New Guinea: Contrasts in wellbeing

PAPUA NEW GUINEA: POPULATION PYRAMID
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PAPUA NEW GUINEA: POPULATION GROWTH

Population (millions)

1966 1971 1980 1990 2000 2011
Year

PAPUA NEW GUINEA: LITERACY RATE

Papua New Guinea is Australia’s closest neighbour. Even though the two countries are
linked historically, economically and culturally, they are very different. Whereas levels
of wellbeing in Australia are among the world's highest, those in Papua New Guinea
are among the lowest. There are also many variations in wellbeing on a regional scale
in the country.

V The interior of Papua New Guinea is Much of Papua New Guinea's wealth is »
mountainous and covered in dense concentrated in its capital, Port Moresby,
rainforest. In these regions, people live which is rapidly expanding and developing.
in small villages connected by walking However, with high levels of crime and
tracks. This makes access to medical corruption it is rated as one of the world'’s
aid and schools very difficult as some most dangerous and least liveable cities.

people live many days walk from the
nearest large town.
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PAPUA NEW GUINEA: LIFE EXPECTANCY
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CASE STUDY

Kibera: Wellbeing in Africa’s largest slum

KIBERA AND SURROUNDS: TOPOGRAPHIC MAP

Kibera in Nairobi, Kenya (GR543547), is the largest slum in Africa and one of the largest in
the world. Almost one million people, or more than a quarter of Nairobi’s population, live
in this shantytown. With a population density of 300 000 people per square kilometre,
Kibera in one of the most densely populated places on Earth. There is no clean running
water and only about 20 per cent of Kibera has electricity. There are no government
medical clinics or hospitals and life expectancy in Kibera is 30 years of age, compared
with 57 years of age for the remainder of Kenya.

d buildings of Ki
people in the background.

A The roughly constructe

‘e - -

A Children play near an open sewer in Kibera. These trenches fill with human waste and
rubbish until heavy rain flushes them out.
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Improving wellbeing through Australian aid

In 2012 to 2013, the Australian Government provided nearly

$5 billion in overseas aid. Most of Australia’s aid is spent on
countries in the Asia—Pacific region, particularly Indonesia, Papua
New Guinea and the small island nations of the Pacific. Countries
outside the Asia—Pacific region are also given aid when there is a
humanitarian disaster such as famine or war. Australian aid helps
improve the wellbeing of people in these countries.

Health

Australia helps countries in our region to develop better quality,
community-focused health systems to bring about long-term
improvements. Health aid programs focus on simple, cost-effective
methods of prevention and treatment such as clean water supplies,
immunisation programs, family planning and HIV/AIDS education.

HEALTH FOR THE PF\CH}\E‘

AIDS

< HIV/AIDS information
book distributed by
AusAID to schools in
Papua New Guinea

Security

As part of its commitment to maintaining security in the Asia—
Pacific region, the Australian Government has sent defence
troops and federal police to assist with problems in many
neighbouring countries. The armed forces also help to
provide emergency aid to regions hit by natural disasters.

Education

Australia’s objective is to help developing countries improve
living conditions by giving more girls and boys in the Asia—Pacific
region access to a better education. Through aid programs, the
Australian Government aims to help developing countries
increase the number of children attending school and to improve
the quality of education by increasing the availability and quality
of teachers, classrooms and learning materials.

GOVERNMENT AID: PERCENTAGE OF GROSS NATIONAL INCOME (GNI)
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A Australian soldiers talk with children in Dili during a peacekeeping
operation in Timor-Leste.

A A Papua New Guinean teacher instructs her multi-grade class in New
Ireland Province.



ASIA-PACIFIC: DEVELOPMENT AND AID

A Indonesian children using water from a
rainwater tank supplied by AusAlID.
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SECTION 3
Australia

This section includes detailed reference maps of Australia and all Australian

states and territories, including in-depth coverage of each capital city.

Key facts, geographical data and case studies for each state and territory

are also provided.

Australia: Environments
Australia: Physical
Australia: Political

Western Australia and Perth

Northern Territory and Darwin

South Australia and Adelaide
Queensland and Brisbane

New South Wales and Sydney

Australian Capital Territory and Canberra
Victoria and Melbourne

Tasmania and Hobart
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176
177

178
182
184
188
192
196
198
202



“ Australia: Environments

Australia is the only continent that
contains just one country. It is the
flattest continent and the world'’s
driest inhabited continent. Australia
has a population density of just

2.5 people per square kilometre,
with most Australians living in a
narrow strip along the eastern coast.

Mountains The Blue Mountains are »
part of the Great Dividing Range in
New South Wales.

#y i 5
Dk R e R s ey, P S

A Desert These dunes in the Simpson Desert A Shrubland This mallee fowl lives in the semi-
are over 100 kilometres long.

arid shrublands of north-eastern Victoria.

Lol i L
'y

A Forest Just five per cent of Australia is
covered in forest, like this protected forest
area in Tasmania.

A Grasslands These termite mounds are
found in grasslands in Litchfield National
Park in the Northern Territory.
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A Cropland The driest half of Australia’s
cropland is sown with wheat.

A Urban area Sydney is Australia’s largest
city, with a population of 4.3 million people.
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Uluru rises 348 metres above the surrounding

desert. Itis the world's second largest

monolith (single rock). The largest monolith

is Mount Augustus in Western Australia. The Great Barrier Reef is the
largest coral reef system in the
world. It stretches for more than
2000 kilometres along the coast
of Queensland.

LEGEND . ) .
Kati Thanda (Lake Eyre) is Australia’s

- Desert largest lake (when full). Three or four e ‘ 'ASMAN

times each century the lake fills with
water, but most of the time much

of the lake is a crust of salt left from
& Shrubland
evaporated water.

ForeSt
- Mountains

Grassland

~

0

SCALE 1:23 000 000

1 centimetre on the map measures
230 kilometres on the ground.

Simple Conic Projection

Cropland

Urban area

m Sea floor relief

Country border

— — — State/territory border The world's longest fence, Australia’s dingo fence, runs for over

5000 kilometres from Ceduna in South Australia to Dalby in
Queensland. It was originally constructed to stop the spread of
rabbits, but was rebuilt in the 1920s to keep dingoes away from
sheep herds in the south-east of Australia.

° Largest city
. Town

A Mountain
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Australia: Political

B 120°

130°E

140°E

10°s

E Cc

gKalkarindji

Nor

Weip:

aria

oNewcastle Waters

thern
oTennant Creek K)Qamo

erritor

E 150°E 2

PAPUA NE GUINEA

| ®Wauchope  Meynt Isa0 Cotindilleo bine 5
ort-HedEnd o ‘ oShay Gap l‘ oBarrow Creek ?
20°S arratha  ©Marl 3 Bar (&) A Lt% - T R A L
Papunyao e ecemeee—feena
TomPrices. ooty i e R L e e mRe e 4 OAlice Springs
om Priceo o o by __‘q _______ | Hprmannsburgo Roekhampton
burdooo - Sf-—"" L ladstonaiiE s~ =~ ~ < S
E\"V(_y s t e r n Kaldukatfira :
| oFinke ¢ Bupdaberg
“" —————— \: s Maryborough
\_\fA/v":sA t r_a | i a l Ernabells® i
= &\« \(')Q datta / N OSunshine Coast
3 tharrao | 1 Dalbyo
| S o Ka J,{{,,a, : comtas & Brlsgaé\e
(Lake ) A () Gold Coast
nt Magnet? olaverton ‘l Gog Pedyc i@g b k7 i rwnck ™ 7Y Tweed Heads
! oLefdora A us tir all fsmare @ Ballina
M orava, T\ SoMen ‘% | ocoo‘:( Maralinga  Andamookao -, Le:gh werell o g fv.on o
\ 1 Coolgardie oK3lgoorlie-Boulder ! Ry ew " Armidale
Mdorag Kooly"anobbmgo mﬁg'da Euclad— 1 oorablea-HeNong Brokef s
30° g Cedy por Peter
Wanneroo _—oNortham ®Norseman / Streaky Bay Whyalla pSe Pi
Roc:"e';";l;‘“ = oKondin 4 Great Aulstralian Lacko rrao Rd
Mav?dumh Collie Ravensthorpe /., Biglht Cumminso awl 9
Bunburype f/;k_;tannin o Fort Linco!
Busselto 7
Augusta b S ,—’“ ya
Ibany Batemans Bay
Naracodg
4 LEGEND MountGamb' PPAT C I ESINC
Country border Wa L
- = — — State/territory border
Tasmania State/territory name N
[J Adelaide Over 1000 000 people
O Gold Coast 500 000 to 1 000 000 people
40°si—| O Geelong 100 000 to 500 000 people
O Bunbury 10 000 to 100 000 people
0 250 500 750 km
o Bourke Under 10 000 people —
SCALE 1:23 000 000
L] C ital
1 Heoe- P EplERoey 1 centimetre on the map measyres
CJOocoe State/territory capital city 230 kilometres on the ground.
\ \ Simple Conic Projection
A 110°E B 120°E C 130°E D 140°E E 150°E F 160°E
AUSTRALIA: LARGEST CITIES
Australia’s 20 largest cities
= 1 Sydney 8 Canberra 15 Cairns
S 2 Melbourne 9 Central Coast 16 Darwin
= 3 Brisbane 10 Sunshine Coast 17 Toowoomba
£ 4 Perth 11 Wollongong 18 Ballarat
5 5 Adelaide 12 Hobart 19 Bendigo
= 6 Gold Coast 13 Geelong 20 Launceston
] S 7 Newcastle 14 Townsville
2 oa
o B 4
o X
i% 10 11 12 13 14 —
g 1516 17 18 19 .
| — — el 20 A Gold Coast (F3) in Queensland

177

20°S

30°S

40°S



\

- Western Australia

v Area: 2 529 875 sq km (33% of Australia’s area) PERTH: CLIMATE GRAPH
4 Population: 2473 000 (10.7% of Australia’s population) = Marimun temperature Erainfall
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Australian landscapes
The Bungle Bungle Range - a karst landscape (D5)

The Bungle Bungle Range is the best example of cone karst in the world. Karst
landscapes are formed when layers of rock are dissolved by mildly acidic water.

Most karst landscapes are located in tropical areas where there is an abundance

of water. Weathering and erosion have carved the Bungle Bungle Range (Purnululu)
into spectacular beehive-shaped cone towers. Depositional processes and weathering
have given these cones their unique orange and grey bands. The grey bands are
marked by cyanobacteria growing on the surface of layers of porous sandstone where
moisture accumulates. Crusts of iron oxide give the alternating bands their distinctive
orange colour.

A The steep-sided, domed rock cones have a
fragile surface.
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Forest __— River
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E Sea floor relief
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© (No example) 500 000 to 1 000 000 people
O Rockingham 100 000 to 500 000 people
C Mandurah 25 000 to 100 000 people

O Busselton 5000 to 25 000 people
o iggalong Under 5000 people
A An aerial photograph of the Bungle Bungle Range in Western Australia’s Purnululu COO0oe State capital city

National Park. The area was declared a World Heritage site in 2003.
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Perth

PERTH: POPULATION CHANGE

Quinns Rocks

LEGEND
Population change (percentage), 2006 to 2011

Over 100 10to 24
50 to 100 | Ot 09

15w A9 0 to -2.8 (poputation decine)
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ROCKINGHAM: POPULATION PYRAMID
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A Looking south over Perth's CBD
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PERTH: CBD AND INNER SUBURBS
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FAST FACTS

. Northern Territory and Darwin

Area: 1349 129 sq km (17.5% of
Australia’s area)

Population: 236 900 (1.1% of Australia’s
population)

Largest city: Darwin 116 093 people (C7)
Highest point: Mount Zeil 1531 m (D2)
Longest river: Victoria 510 km (C5)
Highest temperature: Finke 48.3°C (E1)

Lowest temperature: Alice Springs
-7.5°C (D2)

Highest annual rainfall: Elizabeth Downs
2966 mm (C7)

DARWIN:
CLIMATE GRAPH

== Maximum temperature ElRa\'nfaII
Minimum temperature
W0 400

3| 350
A Northern
Territory flag 30 {300
25 [ {250
g i 1 »g
o ) -
£ 0=
g £
5 £
815 150 8
5 4
k]
10 =’ 100
. K =+ 50
A Northern Territory | \
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DARWIN: LAND USE
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A Chambers Pillar rises 50 metres above the surrounding plain of the Simpson Desert.
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Australian landscapes

Chambers Pillar — a desert landscape (D1)

Chambers Pillar in the Northern Territory is a
desert landform known as a butte. It is the
remnant of a sandstone mountain, eroded by
wind, rain and large changes in desert
temperature that can shatter rocks. The butte
is surrounded by eroded sandstone rock debris
known as talus. The almost vertical walls of the
pillar are capped in red sandstone.

—— State/territory
— Major road
E Grassland
Major railway
E Shrubland o Homestead
Mountains ——— River

= Lake
I Sea floor relief .
a Mt Zeil Mountain

1531 m
O Darwin 100 000 to 500 000 people
O (No example) 25 000 to 100 000 people
O Katherine 5000 to 25 000 people
o Finke Under 5000 people
COOQ0oDo  Territory capital city
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South Australia

Area: 983 482 sq km (12.7% of Australia’s area)
Population: 1 662 200 (7.2% of Australia's population)
Largest city: Adelaide 1249 638 people (F3)

Highest point: Mount Woodroffe 1435 m (B7)
Longest river: Murray 2375 km (F3)

Highest temperature: Oodnadatta 50.7°C (D7)
Lowest temperature: Yongala -8.2°C (F4)

Highest annual rainfall: Aldgate 1853 mm (F3)

ADELAIDE: CLIMATE GRAPH

o L —Maximum temperature  [] Rainfall
= ! Minimum temperature
s 40 400
X 35 350
A South Australian flag
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25 250
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® £
g E
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0 0
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Australian landscapes

Flinders Ranges — a mountain landscape (F5)

The Flinders Ranges, South Australia’s longest mountain range,
stretch for over 430 kilometres. These fold mountains were pushed

up into a mountain range about 500 million years ago when two
tectonic plates collided. The top of the range has been removed by
weathering and erosion, exposing the edges of the folded layers of
sedimentary rock. Wilpena Pound, the best-known landmark in the
Flinders Ranges, is an example of the folding and weathering process.

A The layers of folded sedimentary rock can be seen clearly in this
photo of the Flinders Ranges.

A Wilpena Pound is a natural rock amphitheatre that covers an area of 80 square kilometres. The floor of Wilpena Pound
is approximately 17 kilometres long and 8 kilometres wide, with the outer ring of cliffs rising to about 500 metres.
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ADELAIDE: POPULATION CHANGE
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ADELAIDE: CBD AND INNER SUBURBS
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FAST FACTS

Queensland

Area: 1730 648 sq km (22.2% of Australia’s area)
Population: 4 610 900 (20.1% of Australia’s population)
Largest city: Brisbane 2 097 515 people (D1)

Highest point: Mount Bartle Frere 1622 m (C3)
Longest river: Flinders 1004 km (B3)

Highest temperature: Cloncurry 53.1°C (B2)

Lowest temperature: Warwick —11°C (D1)

Highest annual rainfall: Mount Bellenden Ker 8312 mm (C3)

N
=

A Queensland flag A Queensland Government coat of arms

BRISBANE: CLIMATE GRAPH
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Mount Tibrogargan
(364 m)

A The highest Glass House Mountain, Mount Beerwah, rises 556 metres above the coastal plain.
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Australian landscapes

Glass House Mountains — a mountain
landscape (D1)

Queensland’s Glass House Mountains

are the remnants of volcanic activity along
the east coast of Australia. Molten lava
cooled to form hard rock in the cores of
volcanoes 26 to 27 million years ago.

The surrounding softer rocks from the
volcanoes have been eroded, but the
hardened magma plugs in the vents
remain. Today, the Glass House Mountains
are a group of eleven steep-sided volcanic
plugs that rise above the coastal plain on
Queensland’s Sunshine Coast.

V¥ The main peaks of the Glass House Mountains
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STRATHPINE: POPULATION PYRAMID
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Percentage of the total population

SANDGATE: POPULATION PYRAMID
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A Looking south-west over the Story Bridge to the CBD
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BRISBANE: CBD AND INNER SUBURBS
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New South Wales
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Lake Mungo - an arid landscape (B3) 0 *
A 25-kilometre-long ridge of crescent-shaped sand dunes (known as lunettes) is located S|
on the shores of the dry Lake Mungo in south-western New South Wales. The lunettes g
have been carved into amazing shapes by wind and water. The earliest human skeleton 32°s
in Australia was found here, along with fossils of huge megafauna.
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World Heritage site.
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Sydney

SYDNEY: POPULATION CHANGE
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SYDNEY: CBD AND INNER SUBURBS

5 »
- — - - -
RTH N . B
Gore L - o ~ 5 LEGEND
Lo g - \8 pUBYE-STREE,
Cove, Wat'; 2 o E L & 3 I I ; A~ Parkland;
X e P ; &. L M n RAB D Sports ground Motorway or freeway
. ofi i:ﬁ Balls Head Penin < / . : —— - Mai u
Termi Bay WAV = N e | l:] Residential — = Major road tunnel
5 i :
|CH { )y/ \ D Commercial Major road
NDER ;\_5' & °”Rg' _ Industrial ~———— Other road
anns > & Platypus o
Point i - Z‘;‘;" D Education —(O— Railway; Railway station
Waverton A 7
Peninsu;a ht] D Hospital Mall/major walkway
e Careening Other ] Feature of interest
N Yurulbin Lavender ) N Cove D
q )/ Point Bay zI 8
w
) -
: X
Balls OLT
Snails Bay Hexd Libad) IRRIBILLI
{ el&l[ \
ﬂ’,f,, By s . SON YRS
N Mil: ]
ﬁ&k Bluck Point Point | Wehut
AT D Ballast w *Kifribilli
Point 3”1‘;” B Admiralty= e
PORT  Bridge, rgn! ot JACKSON
DAW Sydney Kirribilli
Mor ;l)-i;rbour oint
wlzk = Simmons Walsh 1 7 glons
)“ Mort Bay X Point Bay| BA | El Sydney
Millers RN  Dawves Fort Deni: @
A Poin 0o ‘ort Denison aih
/ X n, ‘ ﬁl Bennelong arbour
0@:\ g & Sydney Portss THE - T
A Harbour Control CKS *Sydney
B - 5TRE T pera
! X S louse
DARLL \ ssenger
1 . / v} 5
- = ~N rmina Mrs Macquarie’s
M ISy \ rvato L . Point
6 o ! ! ' |JBARANGARO =Obse [Cove «ADI Naal 6
| ! (un Park el I | R nent rs Macquarie's rd
Peacock ular House i
*White Bay Port Point  development) l l NS | hair Bardon
: v Farm Cove z ;gf:;
s z manf J o
White 6*; > ce . ¢ s % s N
Bay S/ /) /iy Darling P BE & e £ n
< Harbour 3tling | 55 fonservatorium. &/ Captain Cook
» Ha | L7) of O of
& Q Passengers = 5 > aving
Glebe & = & i g g : ¢ o
i o‘s [ af HU, . Royal Betanic 0 200 400 m
S 9 g 5 R ) 7 Gardens
Oy ¥/ § & ibr; 5 HMAS SCALE 1:25 000
. Y 3 -
o0 Aol - Iy Kin: Z! .c DM RT) / g Firlg Kuttabul
. 2 itime I OINT] | [ Eizaboth DA |¥e/
PYRMONT \% \ i “"‘syd wnNgst | | s : m o
o . w3 / O g
N\ "Mop, { 0 L& & & L
g # S | E
[t g St & > BA Maclea —|
wHarboursid é’ | 2 H EL, g Poimy 8
Blackwattle  godn Cockl. Hyde : e .
Bay  Fish t ! Bay iidigg <IN | OPL & g T\ g/
of = i ) o '
o’ entio - : iy z( "r{ i -
" Hall & nl NS §? = H.’zmys Rushcutters (
2 " & 9 . Bay
7 / ur eW's 7 | " X x5
& X\ " Darling, \\ | | ; [Anzag War S Museum | >f e 3
X 93& 3 o Quarter by i =
& Wentworth s W S Kii
S\ ikl Park x|
¢ Park 1(;“ % Chinesé | & Cross 4
-
‘ B\ % DARLIN ST
209 \ a2 ras C ent, SPuy) /NE ol
< - \a Centre” | chi N By,
X b P. - 0 Sr N St &f |5
% & YMARKET 2 .
> ®: /0( o | SR /s Mpg g
S e > % e o ™ A &
s < i @ : c | of &S RVOiR o | W
A2 R STREET A I ‘ e : OR
& b G ute | @, 5 RRY & / o
NG 9 2 | efechnology N 5, SUR
2\ S g = | ivicsity Y HIL S
\ Carne " L el (] IRger
) RINE ST n | (3 FIT,
: & D s £
= 04‘\' s REET [SL.
]S LR
\ 4 & 9 HI : @ VYIRS B
CAMPER viewria | u/ & / || B« : s Nl 5 )
Park /) O/ -5 D e L= |
iversi ALY cld ol & ce i 5/t X U
Sydney Ao | I N 2
* 3/1 _Park Gf 5-9f BELvo e # &
- 5
W S ,Qé ES s ol | Moore
Wt/ /5 R R o
CARILLON AVE N a 3 |5 = Y S
By S R LAND | & | _Sydney
QoM A A g 3 [ ek ST/ Boys' High
ot T £1 3 |RED [ +Girls’

195



J— Australian Capital Territory and Canberra

Area: 2351 sq km (0.3% of Australia’s area)

Population: 379 600 (1.7% of Australia’s
population)

FAST FACTS

Largest city: Canberra 411 609 people

Highest point: Bimberi Peak 1912 m
(page 193, E2)

Longest river: Molonglo 80 km (E4)
Highest temperature: Canberra 42.8°C

Lowest temperature: Mount Gudgenby
-14.6°C (page 193, E2)
Highest annual rainfall: Bendora Dam
1830.8 mm (page 193, E2)
CANBERRA:
CLIMATE GRAPH

== Maximum temperature DRainfaH
Minimum temperature

40 400
35 H————-- 350
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g2 200 =
£ 3
g 15 150 8
£ [:3
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10 100

a
=}

A City of Canberra
coat of arms

0 0
JFMAMJ JASOND
Month

V Canberra is Australia’s national capital. It
was the compromise choice for a capital city
between Melbourne and Sydney, the nation’s
two largest cities. Parliament House sits on
Capital Hill as the centre of this planned city,
designed by Walter Burley Griffin in 1913.
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Australian National Botanic
Gardens

Australian National Gallery
Australian National University
Australian War Memorial

Captain Cook Memorial Water Jet
Carillon (bell tower)

Central Business District
Commonwealth Park

High Court

10 Jewish Memorial Centre

11 Lake Burley Griffin

12 National Library

13 National Museum of Australia

14 National Science and Technology
Centre

15 Old Parliament House

16 Parliament House

17 Prime Minister’s Lodge

Australian War Memorial »




Victoria
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v Area: 227 416 sq km (3% of Australia’s area) MELBOURNE: CLIMATE GRAPH I
=2 Population: 5679 600 (24.8% of Australia’s population) —Maximum temperature [T Rainfall S | X
(i . Minimum temperature N -~ 5 Merbein
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Beauchamp Falls — a riverine landscape (B1) 30 I _lL——- — Lake; i I
. . S . 7] i !
Beauchamp Falls is a waterfall on a tributary of the Aire River in the Otway Range in 1 Hindmarsh \. )
southern Victoria. The falls crash over a rock ledge and fall 20 metres into the large plunge = : il )
pool below. Waterfalls form when rivers meet harder rock that is not easily eroded. Water < = '\\.,
spills over the harder rock and erodes the soft rock below to form a plunge pool. : i
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Melbourne

MELBOURNE: POPULATION CHANGE
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MELBOURNE: CBD AND INNER SUBURBS
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FAST FACTS

Tasmania

Area: 68 401 sq km (0.9% of Australia’s area) HOBART: CLIMATE GRAPH
Population: 512 400 (2.2% of Australia’s population) —ma:‘:\uurr::::s:r:tuu: [ Rainfal
Largest city: Hobart 205 530 people (E2) 40 400
Highest point: Mount Ossa 1617 m (D3) 3 350
Longest river: South Esk 245 km (E3) “ 0
Highest temperature: Hobart 40.8°C (E2)
Lowest temperature: Tarraleah —-13°C (D2) g ® = T
Highest annual rainfall: Lake Margaret 4504 mm (C3) % 2 Zooff
‘é’. 15 150 8
—— - . 10 100
0 0
A Tasmanianflag A Tasmanian Government coat of arms ’ FMAMMJo:t/:SOND

Australian landscapes

Freycinet Peninsula - a coastal landscape (F2)

Freycinet Peninsula was formed over 400 million years ago. The peninsula is made up
of two sets of eroded granite mountains — The Hazards and Mount Graham/Mount
Freycinet — joined by a sand isthmus. An isthmus is narrow strip of land connecting
two larger land areas, usually with water on either side. The low-lying isthmus is built
from eroded material from the mountains.
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A Satellite image of Freycinet Peninsula
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of Wineglass Bay are located on the
seaward side of the isthmus. Wineglass
Bay is a popular tourist attraction and
considered one of the best beaches in
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O Hobart 100 000 to 500 000 people
O Launceston 25 000 to 100 000 people
O Kingston 5000 to 25 000 people

© Wynyard Under 5000 people

[1OOQ00e  State capital city
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HOBART: CBD AND INNER SUBURBS
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SECTION 4

World
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This section contains detailed reference maps of the world, continents and
world regions. Key facts, case studies and geographical data are also provided
for each world region.
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World: Physical
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A\ Oceania: Political
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Papua New Guinea
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Largest butterfly

The endangered Queen Alexandra
birdwing is the world’s largest
butterfly. Female Queen Alexandra
birdwings can have a wingspan of up
to 31 centimetres. These enormous
butterflies are found only in a
100-square-kilometre strip of coastal
rainforest near Popondetta in Papua
New Guinea (B2). Queen Alexandra
birdwing butterflies spend much of
their time flying in the rainforest
canopy, but will descend close to the
forest floor when feeding or laying
eggs. The major threat to this species
is the clearance of its forest home for
oil palm plantations. Because of its
rarity and the difficulty of capturing it,
the Queen Alexandra birdwing fetches
a very high price from collectors.
lllegally traded specimens sell for 5°s
thousands of dollars.
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A The female Queen Alexandra birdwing has 2 7 b
a wingspan of up to 31 centimetres. .
V¥ The male Queen Alexandra birdwing has
a wingspan of up to 20 centimetres. 2
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FAST FACTS

g New Zealand

World records

Largest volcanic eruption

The largest volcanic eruption in the last 75 000 years was the
eruption of the Taupo volcano (D3) around 26 500 years ago.
Volcanic material from the eruption covered much of the central
North Island, in some places to a depth of 200 metres. A line of
volcanoes dominates the north-eastern North Island as the
Pacific Plate subducts beneath the Indo-Australian Plate.

This location also produces numerous earthquakes and
mountain ranges.

Glaciers meet rainforest

There are over 130 000 glaciers in the world, most of them in the
Arctic and Antarctic regions. Only three glaciers flow through
rainforest and two of these are on the west coast of New Zealand'’s
South Island. The Fox and Franz Josef glaciers (C2) begin high on
the slopes of the Southern Alps, which run the length of the
island, and flow down towards the Tasman Sea. These glaciers,
like all glaciers, erode the rocks over which they flow, carving
giant U-shaped canyons and steep-sided pyramid peaks.

A Lake Taupo (D3) is a vast caldera (a large volcanic crater) that was formed during the eruption.
To the south lie the volcanoes of Ruapehu, Tongariro and Ngauruhoe.

V The Fox Glacier falls 2600 metres along its 13-kilometre journey.

220

FEATURES OF A GLACIER
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Asia: Environments

Asia stretches from the frozen Arctic
Circle in the north to the steaming
tropical rainforests of the south. It is
the world’s largest continent in both
area and population, with six out of
ten people in the world living in
Asia. The world’s highest and lowest
places are found in Asia — Mount
Everest in Nepal is the world's
tallest mountain at 8848 metres
above sea level and the Dead Sea

in Israel is the lowest point on the
Earth’s surface at 400 metres below
sea level.
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A Steppe is a dry, cold grassland that is mainly found in Mongolia, Kazakhstan and China.

N e S

F

Nomadic Mongols herd their livestock on the steppe and put up circular tents, known

as gers, for shelter.

JANUARY TEMPERATURES

JULY TEMPERATURES
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KATHMANDU: CLIMATE GRAPH  Kathmandu, the capital of Nepal,
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The Dead Sea is the lowest point on
land — 400 metres below sea level.

China has the world's
largest population of
over 1.35 billion people.

ONGOLIA

-

Tokyo is the world's largest city
—its metropolitan area

houses a population in

excess of 35000 000 people.
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Asia: Physical
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Asia: Political
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World records

Largest noise

On 27 August 1883, four huge volcanic explosions destroyed
the island of Krakatoa (B2). The sound of the explosions was
heard near Mauritius, 4800 kilometres away, and alsa in Perth
(3500 kilometres away). The eruption and the tsunamis it
generated led to 36 417 deaths. Global temperatures fell by
up to 1.2 degrees Celsius in the following year.
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Highest rate of deforestation

Indonesia loses around 20000 square
kilometres of forest a year, an area
equivalent to one-third of Tasmania.

The deforestation is driven by logging
and a demand for land for farming. As a
result, there are almost 7000 endangered
species in Indonesia.

1 < Krakatoa, part of
the Indonesian
archipelago, split
into two islands
following the
1883 eruption.

Two species of »
orangutans are
endangered in
Indonesia.
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World records

Most volcanic country

Bali is part of Indonesia, the world’s most volcanic country.

The country has 76 active volcanoes, four-fifths of which have
erupted in the last century. While these eruptions have
resulted in great loss of life and property, they are also partially
responsible for the extraordinary fertility of the land. The fertile
volcanic soils are terraced in Bali (below right) to capture the
abundant rainfall and create flat fields from steep mountain
hillsides. Bali's highest and most destructive volcano,

Mount Agung (right), is considered a sacred mountain by the
Balinese whose most important temple sits high on the
volcano. The temple was almost destroyed by the most recent
major eruption in 1963 that killed more than 1500 people.
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A Mount Agung, Bali's most destructive volcano
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LEGEND V Balinese terraces capture the abundant
rainfall to grow rice.
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Timor-Leste (East Timor)
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World records

First country of the century

Timor-Leste became the first new country of this century
when it became independent from Indonesia on 20 May 2002.
Timor-Leste declared independence from Portugal in 1975
but was occupied by Indonesia in the same year. Following
decades of struggle and a referendum in 1999 in which the
Timorese people voted to become independent, the
Indonesians withdrew their troops and a new country was
born. Australian troops helped to restore calm after the
withdrawal and have returned several times to help maintain
law and order.

FAST FACTS

Largest producer of organic coffee beans ‘
g P 9 A Australian soldiers helped to maintain law and order

Timor-Leste is one of the world's poorest countries but during uncertain times in Timor-Leste.

there is hope for a brighter future. Coffee is already the
nation’s most important export crop. With no pesticides or
non-organic fertilisers used, Timor-Leste is the world's largest
producer of organic coffee beans. Starbucks, the world's
largest coffeehouse company, sources a large proportion of
its Free Trade coffee beans for Australia from Timor-Leste.

Timor-Leste is the largest producer P
of organic coffee beans in the world.
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Indochina and the Philippines

World records

Largest religious monument

The temple city of Angkor Wat (B3) in
Cambodia is the world's largest
religious monument. At the centre of
the monument are 70-metre-high
towers. Angkor Wat was completed
around 1150 ckt. It is now protected as
a World Heritage site and is a major
tourist destination for international
visitors.

FAST FACTS
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A Angkor Wat attracts more than one
million visitors each year.
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East Asia

World records

Largest population

With 1.35 billion people, China (D3) has the largest population of any country on Earth.
One in every five people live in China. In 1979, the Chinese government introduced the
one-child policy, greatly reducing population growth. It is estimated that India will
overtake China as the most populous country by 2050.

FAST FACTS

Lowest population density

Mongolia has the world’s lowest population density of 1.7 people per square kilometre.
Mongolia is high, cold and windy with large desert and mountainous regions. The
capital city of Ulan Bator (E4) has the lowest average temperature of any national
capital in the world.

Largest dam

Completed in 2009, the Three Gorges Dam (F3) is the largest in the world. The
2335-metre-long dam drowned river valleys and forced the relocation of 1.2 million
people. The Three Gorges Dam will help control flooding on the Yangtze River that has
been responsible for some of the world’s worst disasters. The huge hydroelectricity
plant associated with the dam is the second largest in the world.

A China’'s Three Gorges Dam took 17 years to construct and is the world’s largest dam.
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Japan and Korea
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A
World records :
Largest city -
5
Tokyo is the largest metropolitan area in the world, with a population in excess of
35 million people. The city of Tokyo has grown so large that it has completely merged
with other growing cities — Chiba, Kawasaki, Saitama and Yokohama. It covers an area
of approximately 13 500 square kilometres with a population density of 2642 people
per square kilometre. "
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South Asia

World records

Highest mountains

The Himalayas (D4), containing 90 of
the 100 highest peaks on Earth, is the
world’s highest mountain range. Mount
Everest in Nepal (D3) is the world's
highest mountain, rising 8848 metres
above sea level.

Highest rainfall

Cherrapunji in India (E3) receives an
average of 11 430 millimetres of rainfall
every year — more than any other place
on Earth.

Largest delta

The Ganges River Delta in Bangladesh
(D3) is the world’s largest delta. Large
volumes of sediment have been
deposited near the mouth of the
Ganges River, forcing it to split into a
number of smaller streams. The silt
deposits cover an area of 60 000 square
kilometres. The rich soil supports many
farms, but many lives have been lost
from the frequent cyclones and
flooding in the region.

" .

.

A The Ganges Delta is highly cultivated and floods every summer during the monsoons.
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Middle East

World records

Tallest building

Burj Dubai in Dubai (D3) is the world's
tallest building. Opened in 2010, the
818-metre skyscraper is more than

300 metres taller than the second tallest
building, the Taipei 101 at 509 metres.
The building cost $4.1 billion to
construct and has more than

160 storeys. The Burj Dubai can be

seen from nearly 100 kilometres away.

FAST FACTS

Largest oil reserves

Saudi Arabia (B3) has the greatest oll
reserves of any country in the world.
Saudi Arabia is also home to Ghawar
Field, the largest oil field in the world.
Ghawar Field, which began production
in 1952, produces five million barrels of
oil per day. Oil has brought great wealth
to the Middle East with 56 per cent of
the world'’s oil reserves located here.

Lowest point

At 400 metres below sea level, the
Dead Sea (B4) is the lowest point on
the Earth’s surface. Nothing lives in the
Dead Sea as it is six times saltier than
the ocean.

A Burj Dubai, the world’s tallest building, towers above the surrounding buildings in Dubai.

WORLD: OIL RESERVES BY REGION Desert Country border
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Europe is the world’s second smallest continent.

The countries of Europe range in size from Russia,

the largest country in the world, to Vatican City, the
smallest at just 0.4 square kilometres. People have had
more impact on Europe than on any other continent.
Much of Europe’s natural environment has been
replaced with cropland, and its population density is
second only to that of Asia. Over 70 per cent of
Europe’s population live in urban areas in some of

the most densely populated regions of the world.

< Europe contains some of the most famous and influential cities in
the world. Paris, in France, is the most visited city in the world.
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Europe: Physical
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Europe: Political
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FAST FACTS

World records

Greatest use of renewable energy
Iceland is the only country in the world
that obtains all of its electricity needs
from renewable sources. Hydro power
is responsible for 87 per cent of
Iceland’s electricity and geothermal
power produces 13 per cent. Most
homes in Iceland also directly use the .
hot water located one to three
kilometres underground to heat
their homes. Water at temperatures of
150 degrees Celsius is produced in this
volcanic region (B3).

Largest offshore wind farm
Located in the estuary of the Thames
River in the United Kingdom, London

Array (D2) opened in late 2012. The
wind farm covers an area of 100 square
kilometres and the 175 turbines deliver

power to over 500 000 homes in

greater London.

A The London Array (D2) wind farm is located
in the estuary of the Thames River in the

United Kingdom.
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FAST FACTS

World records

World'’s richest country

Liechtenstein (E4) is the world's richest
nation, with US$122 100 of goods and
services produced annually for each
member of the population.

Top tourist destination

France (D4) is the world’s top tourist
destination, with over 80 million
international tourists annually.
Southern European countries are
popular tourist destinations. France
continues to be the country of choice
for vacation, followed by Spain, with
Italy, Germany, Turkey and the United
Kingdom all ranking in the top eight.
The proximity of these countries
makes them popular short-haul
destinations.
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Largest lake

Covering 371 800 square kilometres,
the Caspian Sea (E3) is the world’s
largest lake. Once an open sea, the
Caspian became enclosed by land
about 5.5 million years ago. The
Caspian Sea is a freshwater lake in its
northern regions where it is fed by
major rivers such as the Volga and Ural.
It is saltier on its southern shores.

FAST FACTS

Deepest lake

Lake Baikal (K4) has the largest volume
of fresh water in the world, holding

20 per cent of the world's surface
water. With a depth of 1.6 kilometres, it
is the deepest lake in the world. The
long, thin lake (see satellite image
below), which formed in an ancient rift
valley, was declared a World Heritage
site in 1996.

R :
A Image of an ice-covered Lake Baikal in
Siberia, Russia
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Africa is a land of contrasts — from

the world’s largest hot desert, the

Sahara, to the lush tropical
rainforests of central Africa.
Seventy-five per cent of Africans
work in agriculture, but increasing

numbers are being attracted to the

fast-growing cities. Living

conditions in many African countries

are among the worst in the world.
Swaziland has the world’s lowest
life expectancy at just 32 and
Angola experiences the world's
highest death rate of 25 deaths
per 1000 population in a year.
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A Open savannah is tropical grasslands scattered with shrubs and isolated trees.

Africa’s famous savannah region is found in a wide band on either side of the Equator.
Here, animals such as lions, zebras, giraffes, elephants, and many types of ungulates

(animals with hooves) graze and hunt.
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Located at the beginning of the
Nile Delta, Cairo is Africa’s largest
city with a population in excess of
Al Aziziyah holds the record 15000 000 people.
for the highest temperature
ever recorded in Africa:
57.7 degrees Celsius.

OCEAN

The Sahara Desert is the world's
largest desert. At over 9 000 000
square kilometres, the Sahara is
about the same size as Europe.

The Nile River is the
LEGEND world's longest river at

6695 kilometres.
- Desert

Open savannah
(mostly grassland)

| Woody savannah
| (grassland with trees)

Forest
. | Mountains
Urban area
s t f Sea floor relief
(3

Country border

----- Disputed border

AL AZIZIYAH:
CLIMATE GRAPH

== Mean maximum temperature
Mean minimum temperature

Temperature (°C)

40

35

30

25

20

0

rﬂ

400

350

w 0

300

—

S
N
A
S

2, T

-
N
Q
(=]

Rainfall (mm)

150

100

50

Month

0
JFMAMJ JASOND

®  Largestcity 0 400 800 1200 km
. Town SCALE 1:42 000 000

. . . .. . 1 centimetre on the map measures
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80 per cent of its snow cover in the last century. Lambert Azimuthal Equal Area Projection
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Africa: Political
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World records

Longest river

At 6695 kilometres, the Nile River (G3)
is the world's longest river. Ancient
Egyptian and modern civilisations have
relied on the Nile to bring life to the
arid desert of Egypt. It has two major
tributaries, the White Nile and the Blue
Nile, and ends in a large delta before
flowing into the Mediterranean Sea.

FAST FACTS

Largest desert

The Sahara Desert (D4) covers an area
of 9 269 000 square kilometres. The
world’s largest hot desert is expanding
southward due to a process known as
desertification, the permanent change
of productive land into desert.

A An oasis in Morocco provides sanctuary for
people and animals in the arid Sahara.
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Southern Africa

World records

Largest inland delta Y
At 15 000 square kilometres, Botswana’s Okavango Delta (C3) is the largest inland delta | *™[3
in the world. The annual summer rains in Angola swell the waters of the Okavango River
that flows 1200 kilometres through Angola, Namibia and into Botswana. As it meets the
shallow pan of Botswana it spreads out and produces an abundance of life as rivers and
swamps fill. The river eventually reaches the Kalahari Desert and disappears into the

desert sands.
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A The Okavango Delta is one of the world's
largest wetlands. It was listed as a wetland
of international significance at the
Convention on Wetlands of International
Importance, called the Ramsar Convention.
This commits the government of Botswana
to protecting the wetland and its biodiversity.

A The Okavango Delta reaches towards the
Kalahari Desert.

~;/‘?rt. P'e S :
rf\ ';A’ijl. ",- (@ 1‘ ! -

A The surge of water brings a surge in tourism, Botswana’s largest industry after diamond
production.
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JANUARY TEMPERATURES
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0t0 10 - Under -30
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AGRICULTURE

- Grain farming

Cotton, tobacco and
mixed farming

- Specialised farming

Commercial crop and
livestock farming agricultural use

l:l Livestock farming * Cattle—beef or dairy
- Seasonal livestock farming @ Sheep

Little or limited

I e North America: Environments

The North American continent stretches from the Arctic
Circle in the north almost to the Equator in the south.

It has a wide variety of environments. In the Arctic,
temperatures on the ice caps can plunge to below

-60 degrees Celsius. In the south-west of the continent,
temperatures in the desert can soar to almost 60
degrees Celsius. The continent contains some of the
largest urban areas in the world, with the north-eastern
United States of America (USA) containing an urban
area that stretches for over 650 kilometres from Boston
in the north to Washington DC in the south.

< Hot deserts cover the dry south-west of the USA and northern Mexico.
These regions are characterised by little or no vegetation and distinctive
weathered landforms. These buttes are in Monument Valley, Arizona.
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Greenland is the world’s largest island MOUNT RAINIER:

at 2 166 086 square kilometres. ‘:ﬁ;’ / CLIMATE GRAPH
== Maximum temperature . Rainfall
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SCALE 1:39 000 000 . G

L4 Largest city 1 centimetre on the map measures Mexico City, with 19 000

4 Mountain 390 kilometres on the ground. North America’s largest city. It is also one
Lambert Azimuthal Equal Area Projection of the most polluted cities in the world.
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Canada and Greenland

World records

Largest island

FAST FACTS

Biggest tidal change

Kalaallit Nunaat, or Greenland (O5), is the world’s largest island. Covering

2 166 086 square kilometres, Kalaallit Nunaat is owned by Denmark — 50 times smaller
than the island. An ice sheet covers 80 per cent of the island and large glaciers are a
feature. In eastern Greenland, glaciers have cut a long U-shaped valley that has been
drowned by the ocean to form Scoresby Sund (Q5), the world's longest fjord. The
Scoresby Sund fjord is 350 kilometres long and up to 1500 metres deep.

The biggest change in the depth of water between low and high tide occurs at the
Bay of Fundy (M2) in Nova Scotia, Canada. Twice a day 100 billion tonnes of seawater
flow in and out of the Bay of Fundy. This is more than the combined flow of the world's
freshwater rivers. The narrow, funnel-shaped inlet causes changes in depth of up to

16 metres, making life interesting for boating.
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FAST FACTS

Largest gorge

Carved by the Colorado River, the
446-kilometre-long Grand Canyon (B2)

ranges from 6 to 29 kilometres in width
and is up to 1.8 kilometres deep.
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FAST FACTS

&

Central America and the Caribbean

World records

Largest underwater sinkhole

The Great Blue Hole is located on
Lighthouse Reef (D2), a small atoll

100 kilometres off the coast of Belize.
The largest underwater sinkhole in

the world has a diameter of more than
300 metres and is 125 metres deep.

It was formed by the collapse of a series
of caves that flooded as sea levels rose
at the end of the last ice age. The Great
Blue Hole is popular with divers and is
part of the Belize Barrier Reef Reserve
System, a World Heritage site.

A The Great Blue Hole off Belize
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South America: Environments

LEGEND
mm

Over 2000
1000 to 2000
500 to 1000
250 to 500
Under 250 umz_.

POPULATION

LEGEND

People per square
kilometre

Over 100
[ | s0w100

10 to 50
1t 10
Under 1

© Over 5000000
@ 1000000 to 5 000 000

268

South America extends from north of the Equator almost to the Antarctic
Circle. The world’s longest mountain range, the Andes Mountains, runs
along South America’s entire Pacific coast. The mountains greatly
influence the climate and vegetation of South America. Dry climates and
deserts are found west of the Andes, including the Atacama Desert, the
Earth’s driest place. To the east of the Andes is the Amazon, the world's
largest drainage basin and tropical rainforest. The Amazon rainforest is
being cleared at alarming rates for agriculture and mining.

< The Andes is the world’s longest chain of mountains, stretching 7200 kilometres
along the west coast of South America. The world’s highest city, La Paz, is
located in the Andes. They are also the site of an ancient city of the Incan
civilisation — Machu Picchu (pictured). The city was only rediscovered in 1911.
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Suriname is the world’s most forested
country with 92 per cent forest cover.

mountain range, stretching for
7200 kilometres along the west
coast of South America.

e Rt S k. Q %
The Andes is the world's longest . : Z %'

The Amazon River is the world's
greatest river with an average

- flow of 175 000 cubic metres

er second.

capita
world at 3630 me
above sea level.

Arica has the world's lowest annual
rainfall of just 0.8 millimetres.

ARICA: CLIMATE GRAPH
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Sao Paulo in Brazil is one of the
world's largest cities, with a
population of around 20 million
people.
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South America: Political
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FAST FACTS

A 80w B
World records 1 )
- Frotsenct ot ARIBBEAN SEA
Longest mountain range [

i i 1 . L ﬂ Andres {Coombia) Point Gallinas ~ Atba b
Stretching for 7200 kilometres along the west coast of South America, the Andes F 1 Pf;j{;f'a )
Mountains (B3) is the world’s longest chain of mountains. The Andes is also the - ' 3 if of U
birthplace of the world's greatest river, the Amazon, and the location of Lake Titicaca
(C2) — the world's highest navigable lake. P 3

Gulfiof ¢

Greatest river

The Amazon River (C3) and its tributaries carry one-third of the world's fresh water.
The Amazon River has the greatest volume of water, carrying more water than the
next six rivers combined. The mouth of the Amazon River is 240 kilometres wide and
contains Marajo Island, which has an area larger than the country of Switzerland.

Largest rainforest

The Amazon rainforest, at 5.5 million square kilometres, is the largest in the world.

The area spans nine countries, however, 60 per cent of the rainforest is found in Brazil.
Home to over 40 000 known plant species and 2000 types of birds and mammals, much
of the region is untouched. More than one-third of all species in the world live in the
Amazon rainforest.

Highest waterfall

Plunging 979 metres from the edge of a large mesa, Angel Falls (C4) in Venezuela is the
world’s highest waterfall.

A The Amazon River meanders through the
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Southern South America

World records

Driest place

The Atacama Desert (B4) in northern
Chile is the driest place on Earth, with
some regions not receiving rainfall for
more than 400 years. The Andes
Mountains stop moisture-bearing
winds from the east and the cold
Peruvian ocean current cools air from
the west, stopping air from rising to
produce rain. The cold current also
produces fog that drifts onto the
coast. Local people use large nylon
nets on the slopes of the coastal
mountains to collect water from the
fog in this dry region of the world.

FAST FACTS

Largest copper mine

The Escondida Mine in Chile's
Atacama Desert (B4) produces more
copper than any other open-pit mine
in the world. It produces nine per cent
of total copper production and also
produces gold and silver.

The Escondida Mine in Chile’s Atacama
Desert. The satellite image shows the
main huge open-pit copper mine in the
south of the image. Miners have had to
dig deep to retrieve the copper that is
located under hundreds of metres of rock.
The large tailings dams to the south-east
of the main pit contain the leftover rock
(tailings). Tailings dams are used to settle
this waste and deal with any toxic material
it may contain.

Desert Country border
- Falkland 1ands  papendenc:
:I Grassland (UK} . 4
Major road
E Shrubland ——  Major railway
.- -
Highland —_: ke
aAconcagua  Mqncain
2 m
Mountains
|:| Sea floor relief
[ Sao Paulo Over 5000 000 people
O Cordoba 1000 000 to 5 000 000 people
O Concepcion 500 000 to 1 000 000 people
O  San Luis 100 000 to 500 000 people
o Minas Under 100 000 people
Hooe- Country capital city







Antarctica: Environments

Antarctica is twice the size of
Australia. In winter, Antarctica
doubles in area as the oceans
surrounding the continent freeze.
(The limit of winter sea ice is shown
on the map.) It is the highest,
coldest, driest and windiest place
on Earth. The lowest temperature
ever recorded on Earth is

-89.2 degrees Celsius at Vostok
Station on the Antarctic plateau.

.

A Seaice Seaiceis formed on water and is
much thinner than ice shelves.

A Ice sheet The two-kilometre thick ice sheet
over Antarctica pushes much of the
underlying rock down below sea level.

ANTARCTICA: CROSS-SECTION

A Ice shelf Where ice sheets and glaciers spill into the ocean, they form floating ice sheets known
as ice shelves. When sections of the ice shelves break off, they form icebergs.

A Mountains Antarctica is the highest
continent on Earth, with mountain tops
peeking through the ice sheet.

A Scientific bases Scientific bases, such as this
one at the South Pole, are the main human
environments established on Antarctica.

Height 5000 Vinson Massif
(metres) 5140 m
4000 Casey (Australia) Greater (Eastern) Antarctica TRANSANTARCTIC (V\l;:::::n)
3000 \MTJTA:NS Antarctica Antarctic Peninsula
2000
ice sheet f*\ ‘5C°“ Base (New Zealand) ice sheet \ A AR |
1000 M
Sea level 0 ) '\ |nRoss ice Shelf ALY A o U g
ea leve \ Vi Pa=wamacs
N VAR Vas W AVVA'A Vg Vi M, )
/ bedrock \
_2000 T T T T T T T T T T T T T T
A O 500 1000 1500 2000 B 2500 3000 3500 4000 4500 5000 5500 6000 C 6500
Kilometres
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Vostok is the most remote place on the planet. It is located VOSTOK: CLIMATE GRAPH
high on the Antarctic plateau and is the coldest and most = Maximum temperature [T Rainfall
inhospitable place in the world. Vostok Station recorded the Minimum temperature
world’s coldest temperature of —-89.2 degrees Celsius. k %0
Commonwealth Bay is Earth’s windiest place. 0 -
The dry, freezing katabatic winds flow down
from the mountains under the influence of ‘ . 2 3%
gravity. Winds of up to 320 kilometres per hour oy /13
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Ice sheet

Mountains

% Ice shelf

Permanent sea ice

1200 km
== = —  Winter sea ice
000 X .
entimetre on the map measures 4 Highest mountain
» : 370 kilometres on the ground. . Scientific base

Lambert-Fisher is the world's longest glacier
at 400 kilometres long and 40 kilometres
wide. Icebergs up to 20 times the size of Uluru
carve off the glacier into the Davis Sea.

Lambert Azimuthal Equal Area Projection
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At 2.1 million square kilometres, Greenland is by far the world's largest island.
Eighty-one per cent of Greenland is covered by ice. The Greenland ice sheet

is second only in size to the Antarctic ice sheet. It has an average thickness of

2.3 kilometres and contains about eight per cent of the world's fresh water. Each
summer the fringes of the ice sheet melt (see below) but both locals and scientists
have noticed that the ice melt is beginning earlier each year and that more of the
ice sheet is melting. Scientists have estimated that if the ice sheet were to melt
completely, global sea levels would rise by about eight metres.

- _"-

E
0 50

A Summer thaw on the eastern fringe of Greenland
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POPULATION
AUSTRALIA AND THE PACIFIC
Australia Canberra 23470 145 7741 220 799 85 12 7.3 1.77 17.75 16.44 1.01
Cook Islands Avarua 9038 236 73.4 79.2 13.7 8.6 216 20.68 12.55 -2.72
Fiji Suva 926 276 18 274 70.6 76 18.2 6.2 2.37 27.45 6.8 0.56
Kiribati South Tarawa 109 367 811 64.3 69.5 21 7 2.34 29.27 4.34 112
Marshall Islands Majuro 75 684 181 71.4 76 23.8 4.2 298 34.26 4.24 15
Micronesia, Federated Palikir 103 643 702 71.3 75.6 19.6 4.2 2.37 29.81 415 -0.55
States of
Nauru Yaren 9692 21 63.6 71.2 23.2 59 2.76 31.18 2.86 0.51
New Zealand Wellington 4 545 627 268 838 79.2 83.6 13.1 7.6 2.01 19.62 15.57 0.77
Niue Alofi 1618 260 — — — — — — — -0.03
Northern Marianas Saipan 51994 464 73.6 781 14.9 49 2.76 26.17 598 -0.52
Palau Melekeok 21516 459 70.4 77 1.3 8.2 1.7 18.37 8.5 0.4
Papua New Guinea Port Moresby 7027 332 462 840 63.56 68.06 27.57 6.67 3.62 37.3 3.5 2.09
Samoa Apia 201 316 2831 71.3 77.3 20.2 54 2.64 30.67 5.85 0.61
Solomon Islands Honiara 660 121 28 896 71.14 76.37 24.5 3.8 3.09 34.05 4.34 19
Tonga Nuku'alofa 106 398 747 75 78.3 21.8 49 3.03 33.26 6.56 -0.1
Tuvalu Funafuti 11147 26 65 69.5 23.7 8.4 293 29.32 6.28 0.86
Vanuatu Port Vila 288 037 12189 724 75.7 23.5 4 297 34.89 412 1.81
ASIA
Afghanistan Kabul 34 940 837 652 230 50.6 53.6 37.5 13.2 5.02 40.92 2.61 2.37
Armenia Yerevan 3038217 29743 71.8 78.7 12.6 9.5 1.64 18.86 1.7 -0.25
Azerbaijan Baku 10 046 516 86 600 70 76.4 15.3 7 1.89 23.05 6.81 0.83
Bahrain Manama 1442 659 760 769 81.5 13.1 2.8 173 18.88 3.08 2.19
Bangladesh Dhaka 159 453 001 148 460 71.5 75.9 18.6 54 2.15 27.29 6.42 1.02
Bhutan Thimphu 766 397 38394 70.1 72.2 17 6.4 1.87 25.35 6.39 1.05
Brunei Bandar Seri 450 565 5765 75.2 80 16.9 3.7 1.77 22.82 5.17 1.55
Begawan
Cambodia Phnom Penh 16 449 519 181035 62.7 679 22.5 74 2.47 30.76 4.37 1.48
China Beijing 1384 688 986 9 596 960 73.7 78.1 12.1 8 1.6 17.22 11.27 0.37
Cyprus Nicosia 1237088 9251 76.2 81.9 11.2 6.8 1.47 15.64 12.38 1.27
East Timor Dili 1321929 14 874 67.1 70.4 329 5.8 4.32 40.44 3.95 2.32
Georgia Thilisi 4003000 69 700 72.5 80.9 12.1 10.9 1.76 18.23 16.27 0.01
India New Delhi 1296 834 042 3287 263 67.8 70.5 18.7 7.3 2.4 2698 6.39 1.14
Indonesia Jakarta 262 787 403 1904 569 70.6 76 15.9 6.5 2.08 24.63 7.26 0.83
Iran Tehran 83024 745 1648 195 72.8 75.6 17.4 5.3 1.96 24.23 5.48 119
Irag Baghdad 40194 216 438 317 72.6 77.2 30 3.8 3.94 39.01 3.55 2.5
Israel Jerusalem 8 424 904 21937 80.8 84.7 179 52 2.63 27.26 11.55 1.49
Japan Tokyo 126 168 156 377 915 82.2 89 7.5 99 1.42 12.71 28.38 -0.24
Jordan Amman 10458 413 89 342 73.6 76.6 23.6 34 3.14 3414 3.51 2.02
Kazakhstan Astana 18 744 548 2724 900 66.2 76.3 17.5 8.2 2.22 26.09 79 0.98
Kuwait Kuwait 2916 467 17 818 769 79.8 18.8 2.3 2.35 24.81 2.66 1.38
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99 99 23 3.59 100 4.2 66.9 50400 3.6 — 1.89 0 4391 million 804 5897.5 Australia
— — 15 1.42 999 126  63.2 16 700 29 — — 0 88810 28 — Cook Islands =
95.5 919 13 0.84 95.7 9.3 — 9800 44.2 31 0.98 19  2.369 million 190 — Fiji ,%
— — 12 0.2 66.9 311 22.3 2000 15 — — 0 58 850 90 — Kiribati O
98.3 98.2 13 0.46 94.6 18.7 — 3600 1 — — 0 293700 84 — Marshall Islands ﬁ
91 88 — 0.19 89 19.1 — 3400 09 26.7 — 0 105 145 — Micronesia, g
Federated States of —
— — 9 1.24 96.5 7.7 — 12 300 — — — 0 76 540 74 — Nauru 8
99 99 19 3.03 100 4.4 741 39000 6.6 — 1.1 0  37.75 million 150 4218 New Zealand
— — 12 — 98.5 — — 5800 — — — 0  7.252 million 41 — Niue
97 96 — 0.36 97.5 12.3 — 24500 19 — — 0 — 84 — Northern Marianas
96.8 86 17 1.19 95.3 10.3 — 14 700 1.2 249 — 0 — 126 — Palau
634 50.9 — 5 39 459 259 2300 85 37 1.4 7.2 6.082 million 447 — Papua New Guinea
99.1 98.8 12 0.34 99 18 269 5700 65 — — 0 341 100 76 — Samoa
88.9 79.2 8 0.2 80.8 14.3 29.3 2200 75 — — 249 233500 218 — Solomon Islands
99.3 99.4 13 0.52 99.6 10.9 34.1 5900 31.8 22.5 — 0 139 700 57 — Tonga
— — 1 0.92 — 28.2 — 3800 — 26.3 — 0 — 84 — Tuvalu
86.6 83.8 10 0.17 94.5 13.9 49 2700 65 — — 216 164 800 120 — Vanuatu
52 24.2 10 0.28 55.3 108.5 22.5 2000 44.3 54.5 0.92 0 9.067 million 32 — Afghanistan
99.7 99.6 13 29 100 12.3 571 9500 36.6 32 4.2 113  5.501 million 36 848 Armenia
999 99.7 13 3.45 87 23 549 17 500 37 49 3.64 2.6 35.6 million 45 1649  Azerbaijan
96.9 93.5 15 0.93 100 8.8 61.8 49000 1 — 4.59 0.6 3798 million 32 — Bahrain
75.7 70.1 1 0.53 86.9 30.5 62.3 4200 42.7 24.3 1.44 2.5 7997 million m 171 Bangladesh
73.1 55 12 0.37 100 30.3 65.6 9000 58 12 — 109 604 900 54 — Bhutan
97.5 94.5 14 1.77 — 9.3 — 78 900 4.2 — 2.87 0 10.04 million 167 7062 Brunei
86.5 75 1 0.17 75.5 461 65.3 4000 48.7 16.5 2.09 12,5 10.55 million 201 354 Cambodia
98.2 94.5 14 1.79 95.5 11.8 84.5 16 700 27.7 3.3 2 0.2 11.67 billion 840 1316 China
99.5 98.7 15 1.95 100 7.7 — 37 200 3.8 — 1.78 0.6 7.72 million 41 3367 Cyprus
71.5 634 13 0.72 719 339 26.1 6000 41 41.8 0.9 0 533 400 15 — East Timor
99.8 99.7 15 5.1 100 14.7 53.4 10700 55.6 9.2 2.1 56 9912 million 47 718 Georgia
81.3 60.6 12 0.78 94.1 37.8 53.5 7200 47 219 2.47 0.3 2.383 million 688 491 India
97.2 93.6 13 0.38 87.4 219 61 12 400 32 109 0.84 1.1 540.7 million 1127 814 Indonesia
90.4 80.8 15 1.14 96.2 15.5 77.4 20 100 16.3 18.7 5 0.1 638.3 million 100 2381 Iran
85.7 73.7 10 0.82 86.6 37.5 52.8 16 700 21.6 23 3.63 0 117.9 million 60 1067 Iraq
98.7 96.8 16 3.22 100 3.4 68 36 400 1.1 22 5.62 0.7 73.82 million 131 2816 lsrael
99 99 15 2.41 100 2 39.8 42 900 29 16.1 0.93 0 1.268 million 324 4135.3 Japan
97.7 929 13 2.34 96.9 13.7 51.8 9200 2 14.2 4.8 6.6 27.39 million 88 1296 Jordan
99.8 99.8 15 3.25 929 19 54.8 26 300 18.1 2.6 0.84 1 304.6 million 73 3462 Kazakhstan
96.7 94.8 14 2.58 99 6.8 52 65 800 — — 4.83 0 10.5 million 40 4102 Kuwait
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Kyrgyzstan Bishkek 5849 296 199 951 67.1 75.6 21.6 6.4 2.59 30.4 5.43 1.02
Laos Vientiane 7234171 236 800 629 67.1 23.2 7.3 2.65 32.19 395 1.48
Lebanon Beirut 6100075 10 400 76.6 79.3 14.1 5.1 1.72 23.32 7.03 -3.13
Malaysia Kuala Lumpur 31809 660 329 847 72.6 78.4 18.8 5.2 2.48 27.48 6.35 1.34
Maldives Male 392473 298 737 78.5 16.1 4 1.72 21.62 4.53 -0.06
Mongolia Ulan Bator 3103428 1564116 66 93.4 18.2 6.3 2.04 27 4.42 1.1
Myanmar Naypyidaw 55622 506 676578 67 70.3 17.7 7.3 213 2656 5.67 0.89
Nepal Kathmandu 29717 587 147 181 70.6 72 19.1 5.6 2.07 29.54 5.34 1.09
North Korea Pyongyang 25381085 120 538 67.2 75 14.6 9.3 1.94 20.65 9.5 0.52
Oman Muscat 4 613 241 309 500 739 78 237 33 2.8 30.1 3.55 2
Pakistan Islamabad 207 862 518 796095 66.4 70.5 21.6 6.3 2.55 30.76 4.56 1.41
Philippines Manila 105 893 381 300000 66.1 733 234 6.1 299 33.07 4.61 1.55
Qatar Doha 2363569 11586 769 81.2 9.5 1.6 1.89 12.7 1.06 1.95
Saudi Arabia Riyadh 33091 113 2 149 690 74.2 77.3 15.6 3.3 2.04 25.74 3.32 1.63
Singapore Singapore 5995991 719 82.8 88.3 8.7 3.5 0.84 12.77 10.03 1.79
South Korea Seoul 51418 097 99720 79.4 85.8 8.3 6.3 1.27 13.03 14.55 0.44
Sri Lanka Colombo 22 576 592 65610 737 80.8 14.8 6.3 2.05 23.75 998 0.73
Syria Damascus 19454 263 187 437 72.8 77.8 20.7 4 244 31.39 4.31 7.37
Taiwan Taipei 23545963 35980 77.2 83.7 8.2 7.6 113 12.68 14.36 0.15
Tajikistan Dushanbe 8 604 882 144100 65.2 71.7 22.8 59 2.59 32.05 341 1.58
Thailand Bangkok 68 615 858 513120 719 78.5 " 8.1 1.52 16.73 10.97 0.29
Turkey Ankara 81257 239 783562 729 77.7 15.4 6 2 24.26 7.79 0.49
Turkmenistan Ashgabat 5411012 488 100 67.6 739 18.9 6.1 2.06 25.66 493 1.1
United Arab Emirates  Abu Dhabi 9701 315 83600 77.3 80.1 9.8 1.7 1.73 14.39 1.47 1.44
Uzbekistan Tashkent 30023709 447 400 71.2 77.5 16.6 5.4 1.75 23.61 5.44 0.91
Vietnam Hanoi 97 040 334 331210 71.4 76.7 15.2 59 1.79 23.27 6.35 0.9
Yemen Sana 28 667 230 527 968 64 68.5 27.6 59 3.48 3916 2.8 217
EUROPE
Albania Tirane 3057 220 28748 76 81.6 13.2 6.9 1.52 17.84 9.8 0.3
Andorra Andorra-la-Vella 85708 468 80.7 85.3 7.3 74 1.41 14.06 16.18 -0.01
Austria Vienna 8793370 83871 79 84.5 9.5 9.7 1.48 14 19.44 0.42
Belarus Minsk 9527 543 207 600 67.8 79 10 13.2 1.49 15.91 15.22 -0.24
Belgium Brussels 11 570762 30528 78.6 83.9 1.3 9.7 1.78 17.2 18.78 0.67
Bosnia and Sarajevo 3849891 51197 741 80.3 8.7 10.1 1.31 13.24 15.04 -0.17
Herzegovina
Bulgaria Sofia 7 057 504 110 879 71.5 78.3 8.5 14.5 1.47 14.6 19.54 0.63
Croatia Zagreb 4270 480 56 594 73.2 79.6 8.8 12.4 1.41 14.21 19.91 -0.51
Czech Republic Prague 10 686 269 78 867 76 82.1 9.2 10.5 1.46 15.21 19.42 0.1
Denmark Copenhagen 5809 502 43094 79.1 83.1 10.9 9.3 1.78 16.57 19.42 0.59
Estonia Tallinn 1266375 45226 67.45 78.53 10.37 13.42 1.42 14.9 17.6 -0.63
Finland Helsinki 5537 364 337030 78.1 84.2 10.7 10.1 1.75 16.44 21.51 0.33
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99.6 99.4 13 1.88 90 25 42 3700 48 32.1 315 16.5 10.02 million 39 544  Kyrgyzstan
90 79.4 1 0.5 75.7 48.4 54.1 7400 73.1 22 0.2 164 10.42 million 129 — Laos
96 91.8 i 2.27 99 7.2 54.5 19 600 — 28.6 291 1.2 23.36 million 46 1559 Lebanon =
96.2 93.2 13 1.51 98.2 121 52.2 29 100 1 3.8 M 0.1  226.8 million 1167 2418 Malaysia ,%
99.8 98.8 12 1.04 98.6 21.3 34.7 19 200 7.7 15 — 35 1.648 million 59 — Maldives O
98.2 98.6 15 2.89 64.4 20.5 54.6 13000 311 29.6 0.68 224  19.86 million 35 916 Mongolia ﬁ
80 71.8 10 086 806 344 522 6300 70 25.6 4.08 0  27.01 million 236 291 Myanmar a
76.4 53.1 12 0.65 91.6 269 52.6 2700 69 25.2 1.55 7.1 8.386 million 83 338 Nepal g
100 100 1 3.67 99.7 214 78.2 1700 37 — — 0 27.83 million 47 943 North Korea 2
97.4 93.2 15 197 93.4 12.4 29.7 46 000 4.7 — 8.17 0  68.94 million 78 5440 Oman
69.5 45.8 8 0.98 91.4 50.4 34.2 5400 42.3 29.5 3.5 1.1 179.5 million 105 490 Pakistan
95.8 96.8 13 1.28 91.8 209 541 8400 254 21.6 1.4 0.8 117.2 million 680 538 Philippines
974 96.8 12 2.78 100 6 375 124100 — — — 0 114.2 million 31 — Qatar
97 911 17 2.39 97 121 24.6 54 500 6.7 — 8.78 0  657.1 million 103 6068 Saudi Arabia
98.7 954 16 2.31 100 2.3 62 94 100 0.7 — 3.12 0  249.5 million 272 6932 Singapore
99.2 96.6 17 2.37 97.8 3 79.6 39 500 4.8 14.4 2.7 0 778.4 million 58 4415.4  South Korea
93 91 14 0.96 95.6 8.2 61.7 12 900 27 6.7 214 1.7 25.19 million 546 478 SrilLanka
91.7 81 9 1.22 90.1 14.4 53.9 2900 17 82.5 — 09  27.51 million 74 940 Syria
99.7 97.3 — — — 4.3 — 50 500 49 1.5 — 0 248.8 million 301 4621 Taiwan
99.8 99.7 1 1.7 73.8 30.8 29.3 3200 43 31.5 119 144 6.329 million 39 531 Tajikistan
94.7 91.2 15 0.81 97.8 9 78.4 17 900 31.8 7.2 1.5 0.5 355 million 467 1557 Thailand
98.8 93.6 18 1.76 100 16.9 73.5 27 000 18.4 219 2.88 0.2  379.5 million 146 1185.9 Turkey
99.8 99.6 1 2.22 711 33.1 50.2 18 200 48.2 0.2 — 0.7 100.5 million 45 3381 Turkmenistan
93.1 95.8 14 2.39 99.6 5.5 27.5 68 600 7 19.5 5.70 0 2894 million 46 — United Arab Emirates
100 100 12 2.37 87.3 17.4 649 6900 259 14 — 24  95.58 million 49 1798 Uzbekistan
96.3 92.8 10 0.82 97.6 16.7 75.7 6900 40.3 8 2.19 5.4  235.3 million 417 617 Vietnam
85.1 55 9 0.31 549 44.6 33.5 2500 — 54 5.04 31 13.68 million 269 321 Yemen
98.4 96.9 15 1.2 83.6 1.6 46 12 500 41.4 14.3 1.25 8.5 4.5 million 57 767 Albania
100 100 i 3.33 100 18.9 — 49900 0.5 — — — 8 — Andorra
— — 16 5.14 100 34 65.7 50 000 0.7 3 0.58 63.93 million 73 4134.7 Austria
99.8 99.7 15 4.08 99.7 3.6 721 18 900 9.7 5.7 0.93 0.1 56.07 million 26 2720 Belarus
99 99 20 3.32 100 34 66.8 46 600 1.3 15.1 0.93 134.7 million 59 5891.7 Belgium
98.5 97.5 14 1.89 999 54 45.8 12 800 18 16.9 0.99 22.07 million 48 1270 Bosnia and
Herzegovina
98.7 98.1 15 3.99 99.4 8.3 41.5 21800 6.8 234 1.56 2.6 46.31 million 93 2592 Bulgaria
99.7 98.9 15 3.13 99.6 9.1 — 24 700 19 19.5 1.36 0.3 17.96 million 34 2000 Croatia
99 99 17 4.31 100 2.6 72 35500 2.8 9.7 11 09 115.8 million 32 4418.6 Czech Republic
99 99 19 4.46 100 3.2 78 50 100 24 13.4 1.21 0 3745 million " 3634.3 Denmark
99.8 99.8 16 333 100 7.32 70.3 18 800 2.8 19.5 2 1.3 5.306 million 13 3786 Estonia
100 100 19 3.81 100 2.5 85.5 44 500 4 — 1.29 0  45.01 million 18 6555 Finland
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POPULATION
France Paris 67 364 357 643 801 78.9 85.3 121 9.4 2.06 18.48 19.82 0.37
Germany Berlin 80457 737 357 022 78.6 83.4 8.6 11.8 1.46 12.83 22.36 -0.17
Greece Athens 10761 523 131957 78.2 83.6 8.3 1.4 1.44 13.72 12.14 -0.07
Hungary Budapest 9825704 93028 72.6 80.2 8.9 12.8 1.45 14.66 19.5 -0.26
Iceland Reykjavik 343518 103 000 80.9 85.5 13.6 6.5 1.99 20.4 14.76 1.08
Ireland Dublin 5068 050 70 273 78.7 83.5 13.8 6.6 1.96 21.37 13.32 1.1
Italy Rome 62 246 674 301 340 79.7 85.2 8.5 10.5 1.45 13.6 21.69 0.16
Kosovo Pristina 1907 592 10 887 — — — — — 24.74 14.55 —
Latvia Riga 1923559 64 589 70.4 79.7 9.6 14.5 1.52 15.24 19.85 -11
Liechtenstein Vaduz 38 547 160 79.8 84.8 10.4 7.6 1.69 15.23 1791 0.78
Lithuania Vilnius 2793284 65 300 69.9 80.8 9.8 14.8 1.6 15.11 1991 -11
Luxembourg Luxembourg 605 764 2586 799 85 11.6 7.3 1.62 16.74 15.11 19
Malta Valletta 449043 316 80.6 84.8 10 79 1.48 14.29 29.51 0.99
Moldova Chisinau 3437720 33851 67.4 75.4 1.2 12.6 1.57 18.29 13.08 -1.06
Monaco Monaco 30727 2 85.5 93.4 6.5 10.1 1.54 10.27 33.15 0.3
Montenegro Podgorica 614 249 13 812 — — 1.9 10.4 — 18.22 15.09 -0.34
Netherlands Amsterdam 17 151 228 41 543 79.3 83.8 10.9 9 1.78 16.28 19.1 0.38
North Macedonia Skopje 2118 945 25713 73.8 78.2 10.8 9.6 1.49 16.24 13.38 0.19
Norway Oslo 5372191 324802 799 84.1 12.2 8 1.85 1799 16.94 0.94
Poland Warsaw 38 420 687 312685 74.1 82 9.3 10.5 1.36 14.8 17.47 -0.16
Portugal Lisbon 10 355493 92 090 777 84.2 8.2 10.6 1.39 14.01 20.26 -0.27
Romania Bucharest 21457 116 238 391 721 79.2 8.7 12 1.36 14.31 16.76 -0.35
Russia Moscow 142122776 17 098 242 65.6 77.3 10.7 13.4 1.61 17.21 14.66 -0.M
San Marino San Marino 33779 61 80.8 86.2 8.6 8.8 1.51 15.04 19.8 0.7
Serbia Belgrade 7078 110 77 474 73 79 8.9 13.6 1.44 14.35 18.98 -0.47
Slovakia Bratislava 5445040 49 035 739 81.2 9.6 99 1.42 15.2 15.97 -0.02
Slovenia Ljubljana 2102126 20273 78.3 84.2 9.2 99 1.58 14.8 20.14 0.03
Spain Madrid 49 331076 505 370 78.8 85 9 9.2 1.5 15.29 18.15 0.73
Sweden Stockholm 10 040 995 450 295 80.3 84.3 121 9.4 1.87 17.54 20.37 0.8
Switzerland Bern 8292809 41 277 80.4 85.2 10.5 8.4 1.56 15.23 18.34 0.68
Ukraine Kyiv 43952 299 603 550 67.7 774 10.1 14.3 1.55 15.95 16.49 0.04
United Kingdom London 65105 246 243 610 78.7 83.2 12 9.4 1.88 17.59 18.19 0.51
AFRICA
Algeria Algiers 41 657 488 2381740 75.8 78.7 21.5 4.3 2.66 29.49 5.81 1.63
Angola Luanda 30355880 1246700 58.5 62.7 437 9 6.09 48.07 2.32 3.49
Benin Porto-Novo 11 340 504 112 622 61.2 64.2 34.5 7.7 4.67 42.62 2.89 2.68
Botswana Gaborone 2 249 104 600 370 61.8 66 21.7 9.5 2.53 31.48 5.33 1.52
Burkina Faso Ouagadougou 19742 715 274 200 60.1 63.6 369 8.7 477 44.28 3.16 2.76
Burundi Bujumbura 11 844 520 27 830 59.6 63.2 409 8.6 593 45.52 2.69 3.23
Cameroon Yaounde 25 640 965 475 440 58 60.9 85 9.4 4.85 4215 3.23 2.54
Cape Verde Praia 568 373 4033 70.3 751 197 6 2.21 28.7 2.69 1.32
Central African Bangui 5745062 622 984 51.9 54.7 34 12.9 4.25 38.89 3.39 211
Republic

Chad N’'Djamena 15833116 1284000 55.7 59.3 43 10.5 59 48.12 2.39 3.23
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EDUCATION HEALTH ECONOMY ENVIRONMENT
99 99 15 3.23 100 3.2 78.4 44100 2.8 14.2 1.79 0 341.2 million 126 4396.8 France
99 99 17 4.21 100 34 80.3 50800 1.4 16.7 1.24 0 847.6 million 78 4187 Germany
98.5 96.9 18 4.59 100 4.5 61.3 27 800 12.6 36 24 0  69.37 million 144 2794  Greece s
991 99 15 3.23 100 4.8 61.6 29 600 49 14.9 1.05 0.6  51.28 million 48 27574 Hungary %
99 99 19 3.97 100 2.1 — 52 200 4.8 — 0.1 0 3.228 million 17 — lceland 6
99 99 19 3.09 979 3.6 73.3 73200 5 8.2 0.4 0 3691 million 28 3656 Ireland ﬂ
99.4 99 16 4.09 100 3.2 651 38 200 39 299 1.12 0 351 million 152 31691 ltaly E
%6 875 @ — —  — — 1090 44 — 079 0 1005million — | kesove 4
999 999 16 3.19 99.3 51 48 27 700 7.7 25.5 2 1.3 8.632 million 18 2050 Latvia g
100 100 15 — — 4.2 — 139100 0.8 — — 0 — 