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Why does Geography
matter?

Geography is the study of our world and its characteristics, patterns and changes
over time. In Geography, we focus on two main ideas: human activity and natural
processes. We are interested in how humans influence the space in which they
live and, in return, how the natural environment influences how we as humans live.
We use maps, images, graphs and other sources of data to explore patterns,

and conduct fieldwork to answer questions. Geography is key to understanding
the world around us, because without Geography, you are nowhere!

Thinking like a geographer If you like travelling or the outdoors, Geography
As a Geography student, you are a trainee helps you find your way and explain processes.
geographer! Geography is not just about reading If you like sport, you may already know a range

and memorising; geographers learn by doing, using of countries because of the team names. You may
their geography skills to help them along the way. have experience using a map to find a friend’s

You have most likely already been practising many house or using social media to locate the best

geographic skills in your day-to-day life. restaurant near your house.

Source 1

I
As a Geography
“ student, you are a
rainee geographer!




Three reasons why Geography matters

@ Exploring Geography will help
you develop powerful skills

Geography is an active and vibrant study where
you will learn by doing. To help you complete

your learning, you will develop a new set of skills.
These skills will remain with you and will help you in
all aspects of your life. Some of these valuable new
skills are:

« reading maps

» interpreting data

» creatingvisual representations

e navigating

« understanding how other people experience
the places they live.

@ Exploring Geography lets
you see the world (sometimes
without leaving your desk!)

Do you want to visit the Amazon jungle? Are you
concerned about coral bleaching on the Great
Barrier Reef? Do you wonder where you would
end up if you travelled 17 525 kilometres north
of your exact location right now?

The study of Geography allows you to access
every corner of the world: either on a fieldtrip, or at
your desk using geographic information systems
such as Esri or Google Earth. Through this process
you will come to understand the interconnected
nature of our world and the role we all play as
custodians of our planet.

@ Exploring Geography makes
us informed global citizens

Studying Geography helps us to understand
ourselves and our planet. Geography has
two main focuses:

physical or natural geography
human or built geography.

Physical geography is the study of the Earth’s
landscapes, landforms and natural processes,
some which have been occurring for hundreds
of thousands of years. Human geography is the
study of how we interact with this natural world.

You might investigate how we change
environments; how we use the environment;
how different cultures, languages or religions
are spread around the world; or even how we
break up the world into land masses called
continents and countries with political borders.
Most critically, the study of Geography will
empower you to be an active global citizen
who makes informed decisions.

Learning
Ladder Go.1

Why are skills so important in Geography?

2 Whatdo you already know about Geography?
Brainstorm a word or phrase that relates to
Geography for every letter of the alphabet.
(Hint: Your x” word could be x-axis on a graph!)

3 Geographyis an ‘umbrella’ study that brings
in many other subjects, such as Maths, Science,
History, Civics and citizenship, and Economics and
business. List five things that you enjoy learning
about and explain how they link to Geography.

4 Lookat the image of Huangguoshu Waterfall
National Park on pages 4-5 of this chapter.
Identify one example of human activity and one
natural process that you can see in this image.

5 Asaclass, discuss how we all use Geography
in everyday life. Think about apps, books or
even plans you might make.

Introduction to Geography 3
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In Year 7 Geography, you will focus
on five geographical skills:

1 spatial characteristics
interconnections

geographical challenge

collect, record and display data
analyse data.

u p NN

You will also practise the important skills of
research and fieldwork. On the following pages
you Wwill be introduced to geographic concepts
that help explain spatial characteristics and
different types of maps that can be used to
display data. The Geo How-To section on
pages 151-167 will support you step by step
when you begin to use the other geography
skills in your work.

Geographic concepts

Geographic concepts will help you to think like a geographer.

The acronym SPICESS can be used as a prompt to help
you remember the seven geographic concepts:

« Space
S Space

In a geographical context, space
does not refer to outer space.

o Place

o Interconnection

o Change Instead, it refers to the way that
we use, change and distribute
« Environment things on the Earth’s surface. For

example, this space s classified
as a National Park. While tourists
« Sustainability. are allowed to visit this space,
they must be respectful of the
environmentand remain on the
designated pathways.

e« Scale

How do | study
Geography?

P Place

The concept of place allows humans
to identify the location or position
of something within a space. We can
identify place through describing
the relative or absolute location

of that area. This placeis called
Huangguoshu Waterfall and it is
located in China.

4 Good Geography 7




Interconnection

Interconnection is the idea that

two things or phenomena are
related, interact or are linked
in some way. For example,
there is an interconnection
between the abundance of
trees and the movement

of water through this
environment. Without this
water source, the trees would
not be able to survive in such
quantities.

C Change

Change refers to how a place
is altered due to shifts in the
environment or to meet the
needs of humans. Change can
be positive or negative, and
can occur over short or long
term periods of time. In this
place, humans have changed
the environment by adding
boardwalks, handrails and
access points so that tourists
can view the waterfall.

Source 1

—

E Environment

An environment can be
defined by its geographic
characteristics. Some
environments are

largely natural and are
untouched by humans,
such as coastlines,

islands and forests.

Other environments have
undergone significant
change and are largely
unnatural, such as cities
and other urban areas.
Within environments we
can observe processes,
interconnections between
phenomena and change
over time. Thisimage is an
example of tourists visiting
a natural environment.

»n

Scale

Scale usually refers to the
size of something. Scale can
be literal, such as ascale on
a map using data to show
you how big something isin
real life. It can also be used
as aword when describing
aregion. Forexample,
patterns can existon a
local, regional, national or
global scale. This image is
an example of tourism on
alocal scale.

Huangguoshu Waterfall National
Park in Guizhou province,

China. This is one of the largest
waterfalls in China and East Asia.

»n

Sustainability

Sustainability is the
concept of maintaining
and preserving resources
and environments for
future generations. This
could be through the use
of sustainable, renewable
energy such as hydropower
or wind-generated
electricity. In thisimage,
the boardwalk has been
added so tourists do not
damage the environment,
so it can be sustained

for the pleasure of future
visitors.

Introduction to Geography 5
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Different types of maps

Maps are vital in Geography. They help us
to visualise spatial patterns and identify
interconnections. There are many
different types of maps, which all have
slightly different uses. The Geo How-To
section on pages 151-167 will be a handy
reference as you begin to work with maps.
Make sure you refer to it frequently.

Choropleth maps

Choropleth maps are among the most
common maps used to learn Geography.

Choropleth maps use dark and light
shades of colour so that the reader can
instantly see a pattern. The choropleth
map in Source 2 uses darker shades to
represent the areas with the highest levels
of available water and lighter shades to
represent the areas with the lowest levels
of available water. It is best to use the same
colour in different shades, to clearly show
the pattern, rather than different colours.
Can you identify how much water will be
available to people in Australia in 20257

Climate map

In Geography, climate is important for
determining land cover and how liveable a
place is. While weather is what we observe

day to day, climate refers to the average conditions (usually temperature and
precipitation) within a region over a period of time. Climate is important

2000 to 4000
500 to 2000
Less than 500

I:l No data

Source: Matilda Education Australia

Source 2
—

A choropleth map showing predicted water availability per capita on a global scale in 2025

INDIAN

Territory

|
|

West
Austrajjan
Current

CLIMATE ZONE

Tropical wet
(hot and wet all year)

Tropical wet or dry (hot with
wet summers and dry winters)

Sub-tropical wet (hot or warm,
wet summers and mild winters)

Sub-tropical dry winter (hot or

Launc
Tas

Maritime warm summer
(warm summers, cool
winters and wet all year)

Mediterranean (hot and warm, dry
summers and mild, wet winters)
Semi-desert (hot all year

with 250-500 mm rain)

L]
[ ]

OCEAN CURRENT

warm, wet summers and dry winters) Desert (hot all year with mp \Warm

Maritime hot summer (hot summers, less than 250 mm rain)

cool winters and wet all year) # Cold
Source 3

—h
Amap of the Australian climate

when studying water, as it gives us an indication of expected rainfall.

6 Good Geography 7
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Political maps Topographic maps

Political maps show the boundaries of different Topographic maps show how mountainous a region
countries. Over time, these boundaries change as is. Topographic maps have a series of wiggly lines
wars and treaties have determined where different with numbers along them. These are known as
people live. contour lines. The closer together the contour lines,
the steeper the slope is. The numbers indicate how
1. AT DT T, | . . . .
e A £ ARCTIC PO S far above sea level that particular point is. On this
LAt - #%.  OCEAN (% Bering, . )
N%’EH . Ry 0;,-—"2’ LA topographic map, we can see steep slopes on either
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Source 4
—
An Asia political map showing country borders

Source 5

An extract of a topographic map showing a river valleys

Learning Ladder Go.2

How are maps used in Geography? Research online to find a few examples of topographic

Why do geographers present data on different kinds maps. In pairs, annotate the following features on one

of maps? of the maps:

«  thesteepestterrain shownin the map

«  thelocation with the highest altitude

. geographical features such as lakes, valleys,
volcanoes or ridges.

Download an outline map of Australia that shows the
states and territories. Survey your classmates to see
how many people have travelled to each Australian state
or territory. As a class, review your results and create a
suitable legend. It may look something like this:

Look at Source 3 - the Australian climate map.

In small groups, discuss how this map may be
: Number of people in my class who useful in determining which regions in Australia
' have travelled to a state or territory would be most ‘liveable’ (refer to page 86).
What other information could we gain from these
types of maps? Make a list to share with the rest
of your class.

9-11 people have travelled here Mapping with BOLTSS, page 152
........................................... Mapping skills, page 154

Using coloured pencils, illustrate your findings

as a choropleth map.
Introduction to Geography 7
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How do | use this book?

Good Geography has been built to help you thrive as you move through the Level 7
Geography curriculum and to enable you to demonstrate your progress in every
single lesson. This book explores two geographical topics: Water, and Place and
Liveability. You will also find a Fieldwork section and a Geo How-To skKills section.

The Geo How-To section is vital and you should refer to it often.
Climb the Learning Ladder Each skill described in the Learning Ladder is
of a higher difficulty than the one below it. To be
able to achieve the higher-level skills, you need

to be able to master the lower ones. Practising
activities at the earlier levels will help you develop
the skills to complete more involved tasks, such as
evaluating. This approach is called ‘developmental
learning” and it puts you in charge of your own
learning progression!

Read the ladder from the bottom to the top.
As you progress through the chapter, you will climb
up the Learning Ladder.

Geography is a skills-based subject, so learning
content alone does not mean that you have
geographical understanding. In order to be a
geographer, you need to be able to interpret spatial
data and conduct and communicate your own
research.

Each chapter begins with a Learning Ladder.
The Learning Ladder is your ‘plan of attack’ for the
skills you will practise in each chapter. It lists the
five geographical skills you will be learning, and has
five levels of progression for each of those skills.

iadder

Source 1

F
The Learning Ladder helps you to take charge of your own learning!

| can analyse the impact of
change on places

| can predict changes in the
characteristics of places

é | can explain processes
influencing places

| can explain spatial
characteristics

| can identify and describe
spatial characteristics

Spatial
characteristics

8 Good Geography 7

| can explore spatial
association and
interconnections

| can evaluate the
implications of significant
interconnections

| can identify and explain
the implications of
interconnections

| can explain
interconnections

| can identify and describe
interconnections

| can plan action to tackle
a geographical challenge

| can evaluate data

| can evaluate alternatives for | can use data to support

a geographical challenge

| can compare strategies for
a geographical challenge

| can compare responses to
a geographical challenge

| can identify responses to
a geographical challenge

Geographical
challenge

claims

| can choose, collect and
display appropriate data

| can recognise and use
different types of data

| can record, collect and
display data in simple forms

| can draw conclusions by
analysing collected data

| can analyse relationships
between different data

| can explain the reasons
behind a trend or spatial
distribution

| can describe patterns and
trends

| can use geographic
terminology to interpret
data

Analyse data



Check your progress

Each chapter is divided into about 12 sections.

Each section is designed to cover one lesson, but
sometimes your teacher might decide to spend more
time (or less time) on a particular section. A section is

usually two pages long — but some are four pages long.

At the end of every section, you will find a block
of questions called ‘Learning Ladder’, which has
two different types of questions or activities:

@ Show what you know:

These questions ask you to look back

at the content you have read and viewed,
and to show your understanding of it by
listing, describing and explaining.

@ Learning Ladder:

These activities are linked to the Learning
Ladder. You can complete one of the
questions or all of them. In each chapter you
will complete at least one activity for each
level of the Learning Ladder. This will sharpen
your geographical skills.

Gl

Why does water
matter?

Source 2

Check your progress regularly. You can attempt one
orall of the Learning Ladder questions.

Case studies

Throughout every chapter, you will discover a
variety of case studies that explore local, national
and global places, issues and events. A case study
is an in-depth exploration of a single subject

(the case) and is usually based on data or research.
The local case studies are focused on Victorian
contexts. The national case studies explore other
parts of Australia and the global case studies
describe places and events in other countries.

economics+
business

civics+
citizenship

The study of Geography can be complemented by
the study of Civics and citizenship, and Economics
and business. In every chapter of this book you will
discover either a Civics and citizenship lesson or
an Economics and business lesson. School is busy
and you have a lot to cover, so designing a textbook
where the important Civics and citizenship

and Economics and business content is placed
meaningfully next to relevant Geography lessons
makes good sense, and will help you to connect
your learning.

As you work through the Civics and citizenship
and Economics and business sections in this book,
you will also be working your way up a Learning
Ladder for these subjects too!

tadder

| can analyse issues in
society

| can evaluate alternatives

| can explain different points
of view

é | can explain issues in
society

| can integrate different
economic topics

| can explain issues in
economics

| can describe economic
issues

| can describe societal issues

| can identify topics about
society

| can recognise economic
information

Civics and citizenship Economics and
business

Why does rice need
so much water to grow?

Source 3

Case studies are
animportant
part of your
Geography
course.

Learning
Ladder G2.7

Introduction to Geography 9
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At the end of the book, you will find a skills section After you complete a chapter, it’s time to put your
called ‘Geo How-To’. In this section, there are new knowledge and understanding together for
explanations about how to perform each skill. There the capstone project to show what you know and
are lots of examples. Refer to it often, especially what you think. In the world of building, a capstone
when answering the Learning Ladder questions. is an element that finishes off an arch, or tops off a

The Fieldwork section of your textbook explains building or wall. That is what the capstone project
all the skills you need for hands-on research, as well will offer you, too: a chance to top off and bring
giving you several suggested tasks. togetheryour learning in interesting and creative

ways. It will ask you to think critically, to use key
concepts and to answer ‘big picture’ questions.
The capstone project is accessible online; scan
the QR code to find it quickly.

Mapping

Source 4

The Geo How-To section is your key to success - refer to it often!

Source 6
—

M aste rCIass The capstone project brings together the learning and

understanding of each chapter. It provides an opportunity
to engage in creative and critical thinking.

Masterclass is a review section at the end of each
chapter. The questions here are organised by the
steps on the Learning Ladder. You can complete
all the questions, or you might be directed by

your teacher to complete just some of them. Le q r n i n g
= * Ladder Go.3

How can you use the Learning Ladder to
monitor your progress in Year 7 Geography?

As aclass, discuss the idea of ‘monitoring
your own progress’. Why is thisimportant?

Read through the steps of the Geography
Learning Ladder and consider where you
might already be up to for each skill, based
Source 5 on your prior learning.

You did it! We knew you could! The Masterclass is your opportunity
to show your progress. Take charge of your own learning and see if
you can extend yourself.

10 Good Geography 7
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How can | understand
water on Earth?

Without water, no living thing can survive. Two-thirds of Earth is
covered in water, but just 2.5 per cent of this water is fresh water.

Most of Earth’s fresh water is locked up as ice. Fresh water is one of our
most precious environmental resources, but increases in population are
putting the quality and availability of water at risk.

fadder

| can analyse the impact of
change on places

| can analyse and evaluate the
implications of changing climatic
conditions at different scales and
calculate its impact on people and
environments.

| can predict changes in the
characteristics of places

| can predict changes in the
characteristics of places over time
due to variations in climate.

é | can explain processes
influencing places

| can explain the series of actions
leading to change in a place, such
as the development of rainfall.

I can explain spatial characteristics
| can identify concepts of Space,
Place, Interconnection, Change,
Environment, Sustainability and
Scale (SPICESS) when | read about
water on Earth.

| can identify and describe spatial
characteristics

| can talk about spatial
characteristics at a range of scales;
e.g. drainage basins of the world.

Spatial characteristics

| can explore spatial association
and interconnections

| can compare distribution patterns
and the interconnections between
them; e.g. land uses such as farms
and sporting fields on floodplains.

| can evaluate the implications

of significant interconnections

| can identify, analyse and explain
key water-based interconnections
within and between places, and
evaluate their implications over time
and at different scales.

| can identify and explain the
implications of interconnections
| can identify, analyse and explain
water-based interconnections and
explain their implications.

I can explain interconnections

| can describe and explain
interconnections and their effects,
such as the formation and use of
aquifers.

| can identify and describe
interconnections

| can identify and explain simple
interconnections involved in
phenomena such as the water
cycle and flooding.

I can plan action to tackle

a geographical challenge

| can frame questions, evaluate
findings, plan actions and predict
outcomes to tackle a water-based
geographical challenge.

| can evaluate alternatives for
a geographical challenge

| can weigh up alternative views
and strategies on a water-
based geographical challenge
using environmental, social and
economic criteria.

| can compare strategies for

a geographical challenge

| can compare strategies for a
geographical challenge, taking
into account a range of factors and
predicting the likely outcomes.

I can compare responses to
a geographical challenge

| can identify and compare
responses to a geographical
challenge and describe its
impact on different groups.

| can identify responses to
a geographical challenge

| can find responses to a
geographical challenge such
as flooding and understand
the expected effects.

Geographical

challenge




Source 1

- African elephants wadein
x "
awaterhole in Botswana.

| can evaluate data

| can determine whether data
presented about water on Earth

is reliable and assess whether

the methods | used in the field or
classroom were helpful in answering
a water-based research question.

| can use data to support claims

| can select or collect the most
appropriate data and create
specialist maps and information
using ICT to support investigations
into water and its use on Earth.

| can choose, collect and display
appropriate data

| can select useful sources of
water data and represent them

to conform with geographic
conventions.

| can recognise and use different
types of data

| can define the terms primary,
secondary, qualitative and
quantitative data and represent
data in more complex forms.

| can collect, record and display
data in simple forms

| can identify that maps and graphs
use symbols, colours and other
graphics to represent data.

I can draw conclusions from
analysing collected data

| can summarise findings and
use collected data to support
key patterns and trends | have
identified for water-based
research.

| can analyse relationships
between different data

| can use multiple data sources,
overlays and GIS to find links and
relationships that exist in patterns
of water use on Earth.

| can explain the reasons behind
a trend or spatial distribution

| can identify Social, Historical,
Economic, Environmental, Political
and Technological (SHEEPT) factors
to help me explain patterns in data.

| can describe patterns

and trends

| can identify Patterns, Quantify
them and point out Exceptions
(PQE) to describe the patterns

| see.

| can use geographic terminology
to interpret data

| can identify increases, decreases
or other key trends on a map,
graph or chart about water.

Analyse data

Spatial characteristics

1 What placeis shown in Source 1?

2 Isthis place natural or built?

Interconnections

3 Interconnectionis the ideathat two
things or phenomena are related, interact
orare linked in some way. Why might
there be an interconnection between
herds of animals and waterholes?

Geographical challenge

4 lllegal poachingis a huge threat to
elephants. Why might there also be an
interconnection between poachers
and waterholes?

Collect, record

and display data

5 a Howmany elephants are located at
this waterhole?

b Is this quantitative or qualitative data?
(Quantitative data is a measurement;
qualitative data is a description.)

6 What survey method might you use to
count smaller animals, such as frogs?

Analyse data

7 Usethegrid referencesin Source1to
describe the location of the elephants.
Refer to page 152 to help you do this.

8 Whyarethe elephants located here?

WateronEarth 13
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Why does water
matter?

Water connects places around the world as people settle near fresh water
resources to access water for drinking, cleaning, farming, industry, power
generation, transport and recreation. Human activity clusters around the
available fresh water in rivers, lakes and underground sources. These water
resources need to be shared by communities and carefully managed.
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Amap showing different environments in the state of Gujarat, India
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Source 2

Adot map showing population density in the state of Gujarat, India
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v
Heavy water containers

are balanced on the head.

Source 3

People crowd to get water from a large well in the village of Natwarghad

in the Indian state of Gujarat in June 2003. The state was facing its worst
drought in over a decade. Dams, wells and ponds dried up as the region
sweltered in temperatures over 44°C. People were forced to walk long
distances and wait for hours around village ponds for water tankers to arrive.
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Learning
Ladder G1.1

> )“ *

Show what you know

1 Explainwhatis happeningin Source 3.

2 Whyiswater such animportant resource?

Spatial characteristics

Step 1: | can identify and describe
spatial characteristics

Source 3: What is the location of this place
and why have so many people gathered here
at this time?

Step 2: | can explain spatial characteristics

Source 2: Do the least number of people in the
state of Gujarat live in the north, south, east or
west of the state?

Step 3: | can explain processes
influencing places

Sources 1and 2: Compare the two maps.
How does the availability of water impact
where people live in Gujarat?

Step 4: | can predict changes in
the characteristics of places

Create a photo essay to illustrate how one
of the following processes has changed the
characteristics of a place:

. drought

« flood

- irrigation.

WateronEarth 15
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Will we always _
have water?

Humans depend on the Earth’s environmental resources:
water from rainfall; food from the land and oceans; and energy
from the atmosphere, land and water. Some environmental
resources will last forever (they are perpetual) and
others are renewable. But some resources are not
renewable — if we overuse them, they will run out.

Types of environmental resources

1 Renewadble resources

Renewable resources will naturally renew themselves if we do not
use them too quickly. We need to manage renewable resources to
ensure they have a chance to recover (or regenerate).
Fresh water is considered to be a renewable resource,
but this does not mean that it is an unlimited resource.
Water pollution and population increases can put our
fresh water resources at risk.

2 Perpetual resources

Perpetual resources are renewable resources

that don’t run out, regardless of how much they

are used. Examples of perpetual resources

include:

« wind energy

- solarenergy

« wavesand tides

+ geothermal
energy

- hydroelectricity.

Source 1

Hydroelectricity is electricity generated from fast-moving water.
Water held back by a dam wallis released into pipes, and the
water gathers speed as it drops. When the water hits a turbine,

it makes the turbine spin. This generates electricity, which is
then transferred through transmission lines to our homes.

dugtotap
into underground

water storages.
16 Good Geography 7



3 Non-renewable resources |

Non-renewable resources are resources that are only available in limited amounts.
If we overuse them, they will run out. These resources are found inside Earth
. and they took millions of years to form. Non-renewable resources include the
—— : fossil fuels: oil, natural gas and coal. Today, 84 per cent of the total amount
Z g\ of energy used around the world comes from fossil fuels. As demand for
energy rises, fossil fuels are running out. Scientists are exploring the potential
of renewable energy sources for the future, such as solar and wind power.

Source 2 Source 3
| . . ) .
Flowing water connects places and is used and Floating platforms are used to extract fossil fuels
stored by humans as a resource for drinking, such as oil from beneath the surface of Earth.
growing food, electricity generation, waste Massive drills up to 2.5 kilometres long are used.
removal and transport. Qilis drawn up to the surface, then pumped into

tanker ships that take it to be processed.

The natural flow of a river is sometimes
interrupted by adam. A dam provides

°
water storage for use in towns, industry Leq rn I ng
and farms, as well as for power generation. Lq d d e r G 1 2
°

Water is redirected over long distances
using pipes to move the water to where

itis required.
Trees are a good example of a renewable Show what you know
resource. They can be cut down for timber, 1 Isfresh water an unlimited resource?

but they can also regenerate through
seeds. Trees protect the soil from
erosion and improve water quality.

2  Study Source 2. Give three examples of how
humans change the river for their own use.

Collect, record and display data
Step 1: | can collect, record and
display data in simple forms

Draw a table to record examples of renewable
and non-renewable resources.

Step 2: | can recognise and use

different types of data

Sources 1-3 are block diagrams. Why are block
diagrams useful when showing water resources?
(seealso page 162).

Step 3: | can choose, collect and
display appropriate data

Conduct afield sketch or use the internet to find a

photo of an environment in your local community.

a Labelthe key elements in this environment
that are linked with water.

b Highlight any renewable or non-renewable

. resources in the environment.
Water treatment plants filter waste water

from cities to produce clear, fresh water. Step 4: | can use data to support claims
The recycled water can be used by humans Research the top 10 renewable energy-using
or returned into rivers. nations in the world and present this in a visual form.

Irrigated farms draw water from a

river or lake to water crops and pastures. Sketches and annotating, page 160

Araised area called a levee protects Block diagrf\ms, 162

areas from flooding.
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Where is the
world’'s water?

Earth is referred to as the ‘blue planet’ because 70 per cent of its surface is covered
in water. Just 2.5 per cent of all water is fresh water — a key resource we need to
survive. Most of that fresh water is frozen, and locked up in glaciers and ice caps.

The world’s
drainage basins

Arctic Circle

ATLANTIC
; : i . OCEAN
Tropic o ] ‘ ' e e PACIFIC OCEAN \ e o e v |

e
®

Equator

ATLANTIC

INDIAN 1 o“i' - : :
ObEAN S £ ;. \:] Major river basin

OCEAN 1 Niger 14 Ob
2 Lake Chad 15 Yenisey
3 Nile 16 Lena
|Tropic of Gapricorn N, N ([ ¢ AUSTRALIA % ___~ ____° 4 Congo 17 Amur
5 Zambezi 18 Kolyma
6 Orange 19 Yukon
N 7 Danube 20 Mackenzie
A 8 Tigris/Euphrates 21 Nelson
9 Indus 22 Stlawrence
10 Ganges 23 Mississippi/Missouri
%‘m km 11 Yangtze 24 Amazon
12 Hwang 25 Parana
- 13 \Volga 26 Murray/Darling
-
~
Source 1 The world’s fresh water resources

] ] — Surface water and other fresh water 1.3% .
Drainage basins. A drainage basin / /Atmospherlc

(or catchment) is the area contributing water 0.22%
water to a river system. Australia’s largest
drainage basin is the Murray-Darling,
covering 14 per cent of total land area.

Biological
water 0.22%

Rivers 0.46%

Swamps and
marshes 2.53%

Fresh water 2.5%

Saline groundwater 0.93% — Glaciers

Soil moisture

and
Saline lakes 0.07% A show 3.52%
° ice caps 734%
68.6%
Source 2
1
Distribution of Earth’s water L 1
Total global water Fresh water Surface water and
other fresh water
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Total renewable water resources in selected countries
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Source 3

Fresh water distribution by country. Fresh water is not evenly
distributed across the planet, as some countries have more water
than others. These countries are water rich. Water-rich countries are
those with high rainfall, such as Indonesia, or with large river systems,
such as the Amazon River in Brazil. Dry countries, such as Australia and
Afghanistan, are water poor.

Water on Earth

Water is an essential resource that we need to survive.
Itis also arenewable resource that occurs naturally

on Earth. The same amount of water that was available
in the time of the dinosaurs is still available today.

Water constantly changes state and moves through
oceans, rivers and the atmosphere in a system known
as the water cycle (see pages 20 and 21). To say water
‘changes state’ means that it changes from being a
solid (ice), to a liquid (water), to a gas (vapour).

Water is a renewable resource because of the
water cycle, which continually returns water to rivers,
lakes and underground storage for humans to use.

Over 70 per cent of the Earth’s surface is covered
in water, but 96.5 per cent of that is salt water in our
oceans.

The fresh water that all living things need to survive
makes up only 2.5 per cent of our total water resource.
Only a tiny amount of all fresh water is easily accessible
inrivers, lakes, ice and snow — just 1.3 per cent. The
rest of the fresh water is locked away underground
or frozen in glaciers and ice caps.

Learning
Ladder G1.3

Show what you know

1 Whycan't we easily access all of Earth’s
fresh water?

Define what is meant by ‘water poor’ and
‘water rich’.

Collect, record and display data

Step 1: | can collect, record and
display data in simple forms

What data does Source 1display?

Step 2: | can recognise and use
different types of data

Source 2: Is this a primary or secondary piece
of data? Explain your answer.

Step 3: | can choose, collect and
display appropriate data

Source 3: As a class, list how the data for this
source may have been collected.

Step 4: | can use data to support claims

Source 2: How do each of these percentages help
explain the amount of fresh water on Earth:

« freshwater2.5%

«  surface water and other fresh water 1.3%.

PQE, page 156
Sketches and annotating, page 160
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How does water move?

In the water cycle, water changes from liquid to gas, and then back to liquid
or solid again. The water cycle is powered by the Sun, which ‘evaporates’
water and turns it into a gas called vapour, and causes winds that

move the water vapour.

Evaporation, condensation and precipitation

The water cycle is charged by the sun, which heats up
water so it evaporates and changes it into a gas called
water vapour. The water vapour rises into the atmosphere
until it cools. Cold air doesn’t hold as much moisture
as warm air, so the water vapour changes back into
a liquid and forms small droplets of water.

This process is called condensation.
We see these drops of water as clouds.

Evaporation ]
The Sun heatsvvater\

on the surface of
Earth and turnsit
into a gas called
water vapour, which
rises into the air.

Mountains, warm
temperatures or large
bodies of air called air masses
can push the air even higher, and
it cools again. As the air gets colder,
it can no longer hold the droplets of water
and they fall as rain, hail or snow, which is
called precipitation.

When rain, hail or snow hits the soil, it sometimes
soaks in, which is called infiltration. Other times the
precipitation flows over the surface of the land and into rivers
and lakes, which is called run-off. The rivers carry the water back
to the lakes and oceans — and the water cycle continues.
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Transpiration Condensation

The evaporation of As water vapour rises into the air, it cools and
water from plants, condenses into small drops of water. The drops
mainly from the leaves. are so light and small that they can float in the air.

We see the water vapour as clouds.

Precipitation
Moist air cools as it is pushed higher into the colder
parts of the atmosphere, and it can no longer hold
moisture. The tiny water droplets in the clouds join
up and become heavier. They fall to the ground as
rain, hail or snow.

Learning
Ladder G1.4

Show what you know
1 How does the Sun power the water cycle?

2 Whatcauses air torise?

Interconnections

Step 1: | can identify and
describe interconnections

Outline the process of water turning from a liquid
toagasandtoasolid as a series of steps.

Step 2: | can explain interconnections

Construct a flow diagram to show how water
moves through the environment. Use these
labels: evaporation, condensation, precipitation,

Infiltration transpiration, run-off.

Some water that falls to the Step 3: | can identify and explain the
ground soaks into the soil. implications of interconnections
Water that filters beneath 5 Source 1: Look carefully at the dam in the diagram.

Source 1 the surface of Earth is called a  Why has the flow of the river been

groundwater. interrupted?
The water cycle b  Suggesttwo ways that water can enter
the dam.
c  Suggesttwo ways that water can leave
the dam.
Step 4: | can evaluate the implications
Water balance of significant interconnections
The water cycle has a water balance. If there 6 Giveanexample to explain how the water cycle

is too much precipitation on land, it is returned hasa water balance.

to the oceans by run-off. If there is too much P S —
evaporation, it is returned to the land by winds 4 ZOW d'agr:amsr page 161 .
that blow the moist air from the sea onto the land. eographic concepts, page
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Where does rain occur?

Rain occurs when warm moist air cools and condenses into water droplets. Warm air
can hold more water than cool air, so when warmer air rises and cools, it eventually
reaches a point where it cannot hold any more water. This is called the dew point.

When warm air cools above its dew point, the water
vapour itis holding condenses into a liquid and it rains.
There are three different ways of forcing air to rise and cool
and condense into rain:

- frontal rainfall: when cold air meets warm air
« orographic rainfall: when warm air is lifted over
a mountain
- convectional rainfall: when land heats the air above it.

1 Frontal rainfall

Frontal rain occurs when a warm air mass meets a cold

air mass. The lighter warm air is less dense, and is pushed
up over the heavier cold air. This creates a ‘front’. As the
warm air mass rises, it cools. Then the water vapour in the
air mass condenses into water and falls as raindrops along
the front.

2 Orographic rainfall

Orographic rainfall is when moist air meets high land and
is forced to rise. As it rises, the air cools and condenses into
raindrops on the side of the mountain the wind is blowing
from (the windward side). As the air descends from the
high land on the other side of the range (the leeward side),
it warms and creates dry regions. The deserts of central
Australia are located on the leeward side of the Great
Dividing Range.

3 Convectional rainfall

Convectional rainfall is common in tropical areas where
the ground is heated by the hot sun. The sun heats the land
and, as the moisture from the ground evaporates, the heat
from the ground heats the air above it. The warm air rises
rapidly, then condenses to form clouds as it starts to cool.
Convection can produce towering cumulonimbus clouds,
which produce heavy rainfall, thunderstorms and lightning.

22 Good Geography 7

Rain falls

Source 1

How frontal rainfall occurs

Air forced to rise and cool;
cloudsform

Dry air descends;
low chance of rain

Source 2

—t
How orographic rainfall occurs

Source 3

—h
How convectional rainfall occurs
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Learning Ladder G1.5

Show what you know Spatial characteristics
1 Whendoesrainfall occur?

Step 1: | can identify and describe
spatial characteristics

2 Outline the key similarities and differences between
frontal and orographic rainfall.

4 Source 4: Use the PQE method to describe the pattern
3 Source5: Create a diagram or download an image from of world rainfall.

the internet of a supercell thunderstorm. Add labels to

. . Step 2: | can explain spatial characteristics
show how it causes rainfall. P P P

5 Explain why Australia’s deserts are located where

Source 5 they are.

R Step 3: | can explain processes influencing places
A supercell thunderstorm in Kansas.
Supercell thunderstorms are the biggest 6 Source 2: How does orographic rainfall cause high

and most severe type of thunderstorm. rainfall areas on the windward side of mountains
“They form when warm, humid air is trapped but deserts on the leeward side?
fundera layer of cold air. The rising warm air Step 4: | can predict changes in
and sinking cold air create powerful spiralling the characteristics of places
convection currents that produce hail,
downpours and sometimes tornadoes.

7 Eachdaywe see a weather map showing the state of
the weather for a region. The maps show air masses
that meteorologists use to predict the weather over

Ay the next few days. Research weather maps and provide

g . an example of a weather map with labels to show how

it works.

PQE, page 156
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thinking globally

Why is Mawsynram
the world’s wettest place?

Mawsynram in India has an annual
rainfall of 11 871 mm, and is the
wettest inhabited place in the world.
Cherrapuniji, just 15 kilometres from
Mawsynram, is the second-wettest
place in the world. Mawsynram

and Cherrapunji are both located

in north-eastern India, about

1400 metres above sea level.

Dry air descends;
low chance of rain

During the rainy season, or monsoon, much of India
receives heavy rainfall. The monsoon months from
June to September produce the heaviest rainfall in =
the north-eastern part of India, on the foothills of Orographic rainfall brings heavy rainfall to Mawsynram.
the Himalayan Mountains. Winds coming from the
Indian Ocean absorb moist air and are forced

to rise as they meet the mountains. The air cools
and condenses into raindrops, in a process known
as orographic rainfall (see page 22). On the other
side of the Himalayas it is dry and warm.

Source 2

Source 1

v—
The monsoon season in Mawsynram produces heavy rain

over an extended period. People plan forits arrival by stocking
up on food. Women make body umbrellas, called knups, from
bamboo, grass and plastic.

Y
58

Source 3

Mawsynram inIndia is the world’s wettest place.
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India: Monsoon onset

Source: Matilda Education Australia
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1 June Date of monsoon onset

Source 4

e onset of monsoons in India
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Source 5

annual average rainfall

Show what you know
1

Mawsynram climate graph Source: Climate-Data.org, 2019

Maximum temperature W Rainfall
o

C mm
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Source 6
—

Rainfall and temperature in
Mawsynram, by month

Learning
Ladder G1.6

How does orographic rainfall deliver so much rain
to Mawsynram?

Give two examples of how climate affects the lives
of people living in Mawsynram.

Analyse data

Step 1: | can use geographic
terminology to interpret data

Define the term ‘monsoon’.
Step 2: | can describe patterns and trends

4 Source5: Look at the map of India’s average

rainfall. Use compass points to describe the
driest and wettest regions in India.

Step 3: | can explain the reasons behind
a trend or spatial distribution

5 Source 6: Look at the Mawsynram climate graph.
a Compare the similarities and differencesin
the patterns of rainfall and temperature over
the year.
b  Whatis the connection between the highest
rainfall months and the monsoon (Source 4)?

6 Source 1: Using SHEEPT, explain the factors that
people in Mawsynram would use to plan for the
monsoon.

Step 4: | can analyse relationships
between different data

7  Compare Source 4 and Source 6: Why do you
think the north-westerly winter winds don’t bring
much rain to Mawsynram?

SHEEPT, page 158
Block diagrams, page 162
Climate graphs, page 165
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How is water stored?

Fresh water is an essential renewable resource that we need to survive.

Only a tiny percentage of all water on Earth is fresh water — just 2.5 per cent.
Most of the fresh water is frozen and locked up in glaciers and ice sheets,

or stored beneath the surface as groundwater.

Frozen water The freezing Antarctic temperatures prevent

Nearly 70 per cent of all fresh water on Earth is most of the snow from melting and the ice sheet
stored in ice sheets, ice shelves, glaciers and it has formed is up to 4.7 kilometres deep at its
icebergs. In Antarctica, a huge ice sheet with deepest level. If the Antarctic ice sheet were to melt
an average thickness of 2.5 kilometres covers completely, the world’s sea levels would rise by up
the solid rock below. to 60 metres.
km
4 B West Antarctica East Antarctica
) Transantarctic
2 3= Mountains
® Law
& 2= Dome
(]
g
_8 - Ice Sheet Ice Sheet Source 1
= Ross Ice Shelf
w O = 4 i
] A cross-section
T 18 through the
Antarctic
I 1 I | 1 I continent
0 1000 2000 3000 4000 5000

Distance (km)
Source: Discovering Antarctica, British Antarctic Survey, 2019

Source 2

Most of the world’s fresh water is stored as ice. Huge ice sheets move and break off
into icebergs when they reach the sea in a process known as calving. These Adelie
penguins are on an iceberg that calved from Antarctica’s Cape Adare peninsula.
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Groundwater

Groundwater is water that is located under Earth’s

surface. It is fed by surface water from rainfall and rivers.

Groundwater can appear on the surface at low points as
aspring or in dry areas as an oasis.

Groundwater fills spaces between grains of soil
orrock. In an area way below the soil, called the
saturated zone, all the spaces between soil and rock
particles are filled with water. The top of this zone is
called the water table.

Australia is the driest inhabited continent on
Earth, and surface water resources are limited.
Groundwater is a very important renewable resource,
and it provides a third of Australia’s total water
consumption. About 90 per cent of the Northern
Territory’s water is sourced from groundwater.

Farmers sink bores to pump water to the surface
from underground rocks that hold water, called
aquifers. Windmills use wind energy to pump water
to the surface.

Building dams

Humans create their own water storages, called dams
or reservoirs, which collect and retain water. Large
dams on rivers provide a reliable water supply for
irrigation, hydroelectricity or for urban use.

To build adam, the flow of a river is stopped by the
dam wall (see page 29). Water builds up behind the wall
and floods the valley. The release of water in front of the
dam wall is then regulated to make sure there is enough
river water for people and for the river ecosystem.

Source 3

e ——
Adesert oasis

A desert oasis occurs water reaches
the surface where the water table
meets a depression on Earth’s surface.

Human settlements and wildlife
are attracted to oases. '

Algyer of r6ck¢$tdps water g,ru > "as S g\_:_'.f e i

The aquifer is rock that allows water to pass
through it. This is called permeable rock.

Learning
Ladder G1.7

Show what you know

1 Whycan't we use 70 per cent of the fresh water
on Earth?

2 Whatgeographic challenge would the world have
if the Antarctic ice sheet were to melt?

Geographical challenge

Step 1: | can identify responses
to a geographical challenge

3 Howdohumans make their own water storages?

Step 2: | can compare responses
to a geographical challenge

4 Whereis most of the usable fresh water on Earth
stored and how is it accessed?
Step 3: | can compare strategies
for a geographical challenge

5 LookatSource 3anddiscuss:

a Howisanaquifer like ariver?

b  How doaquifers help connect human
settlementsin deserts?

Step 4: | can evaluate alternatives
for a geographical challenge

6 Create an experiment to show what happens
when a dam wall blocks river flow. What happens
to the environments on the land behind the wall?
What alternative could give humans a reliable
water supply?

Block diagrams, page 162
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thinking nationally

What is the purpose
of the Gordon Dam?

Lake Gordon in south-west Tasmania contains up to
12 359 040 megalitres of water (a megalitre is one
million litres), making it Australia’s largest reservoir.
The combination of Lake Gordon and Lake Pedder
is by far Australia’s largest water storage.

3
l

How was Australia’s largest water storage formed?

Lake Pedder used to be much smaller. It was flooded in 1972 to make
alarger lake as part of the Gordon hydroelectric power scheme. The
water in Lake Pedder flows to Lake Gordon via the McPartlan Pass Canal,
providing 40 per cent of the water used in the Gordon Power Station.

The Gordon Power Station is located on the Gordon River. The
power station and the dam were constructed and are now operated
and maintained by Hydro Tasmania. Water from the combined water
reservoir falls 173 metres through a vertical shaft into the power station.
The force of the moving water turns turbines and a shaft connected
to arotor and a stator where electrons are stimulated, resulting in the
generation of electricity. The Gordon Power Station provides 13 per cent
of Tasmania’s electricity or 450 megawatts from three turbines.

To Hobart Mt Anne £
Mt Mueller

Huon

River
Edgar Dam

—

Scotts

Lake Gordon '“Pre.ak Dar_w_w__f_.'*

Lake Pedder

+ Serpentine

Gordon Dam
Dam

Serpentine
River

Gordon Source 1
Power Station

(underground) The Gordon River

p— ; hydroelectric power scheme
Gordon River

Source: Hydro Tasmania - Gordon Power Scheme
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.. Source 2

An ob\ljgipe aerial view
ofthe Gordén Dam

d

Source 3

2,
Aplan aerial view of Gordon Dam

Learning
Ladder G1.8

Show what you know

1 Howdohumans construct dams? Use the
information on page 27 to help you answer this.

How is electricity produced from dams?

Analyse data

Step 1: | can use geographic
terminology to interpret data

Sources 2 and 3: Look carefully at the photos.
a Onephotoistaken directly above and one
is taken from an angle. What names do
geographers use for these two views?

Which view is more like a map? Why?
What extra information does an oblique
view give you?

Step 2: | can describe patterns and trends

Look at the diagram in Source 1.

a lIdentify the dams that have been built and
therivers that have been dammed to create
the water storage.

Where has the power station been built?
Why does it need to be in this location?

Step 3: | can explain the reasons behind

a trend or spatial distribution

Redraw Source 1as it might have looked before
therivers were dammed. Using SHEEPT, explain
how has the area changed.

Step 4: | can analyse relationships

between different data

Use Sources 1-3 to explain how the Gordon River
Dam wall has formed Lake Gordon.

Water on Earth 29



Gl1.9

economics +business

How do businesses
set goals?

Successful businesses set clear goals to ensure all the staff have a clear
idea of what they are striving to achieve. The Thankyou project had the goal
of selling fresh water to customers to fund the provision of clean water to
countries where millions die because of unsafe water. The key objective of
most businesses is to make a profit, but there are other types of goals that
businesses aim for. These include financial goals and organisational goals.

Financial goals

Financial goals are directly related to money, such
as sales, costs and profits. These goals might be
to increase sales, improve efficiency or increase
profits by reducing costs.

Organisational goals

Organisational goals are goals that will help the
business to become (or remain) successful, but
are not measured in dollars. For example, training
staff, having satisfied customers or improving
safety in the work environment.

Businesses set strategies (or plans) to help
them achieve goals. They review the success
of these plans at regular intervals.

Thankyou

Thankyou is an Australian social enterprise with
very clear business goals. Its original financial goals
were to tap into the global billion-dollar bottled
water business. To compete with large multinational
corporations such as Coca-Cola, Thankyou promised
consumers that 100 per cent of the profits from the
business would go to helping the 700 million people
around the world without access to safe water.

Setting the goals

One of the co-founders of Thankyou is Daniel
Flynn. Flynn had a very clear organisational goal for
the business. ‘What if we could turn bottled water

30 Good Geography 7

into getting clean water, and make it convenient
for people who actually need it?’ Flynn says.

‘We wanted to tackle a huge global
problem with a huge global product, and
the product to get us there was bottled
water. We felt the link was very important
for customers: buying water and funding
water, and buying food and funding food,
and soon.’

Setting the strategy

Turning the Thankyou
ideainto a business —
and competing with
large corporations —
required a very specific
strategy. Thankyou
used social media to
show retailers there
was a demand for a
product that would
help people in need
around the world.

Before an important
meeting with the
7-Eleven chain of
convenience stores,
Thankyou asked its
Facebook followers
to jumpon to



Source 1

—
Thankyou co-founders Jarryd Burns (left), Daniel Flynn (right)

and his partner Justine Flynn (centre). Thankyou had a very
clear business goal. Profit from the sale of every bottle of
Thankyou water is used to fund water wells, filters, safe toilets
and hygiene education in countries that need help. Thanks to
a following of 300 000 people across social media, Thankyou
is stocked in retail stores such as Coles and 7-Eleven, and it
has raised more than $6.2 million to help over 857000 people
to access safe water, sanitation and maternal and child health
services in 20 countries.

7-Eleven’s Facebook wall and tell them that if
they stocked Thankyou water, the followers would
buy it. Within a day, 7-Eleven was inundated with
Facebook posts — and within weeks Thankyou
water was on their shelves.

Source 2

ﬁ
The key goal of the Thankyou project is

to help people in need around the world.
Thankyou customers can track the
specific project they are helping through
a unique code on the bottle’s label.

)Omb oF ke c

thankyou.

£ PROFHT NELE

thankyou. | & v mecr

TRACK YOUR
IMPACT

=y

!
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Economics and business

Step 1: | can recognise economic information

What financial goals does Thankyou have?

Step 2: | can describe economic issues

2 Whyisitimportant for businesses to have
clear goals?

Step 3: | can explain issues in economics

3 Howdid Thankyou compete with large

Step 4: | can integrate different
economic topics

4 Interview someone you know who worksina
business to help answer these questions.

b  Whatorganisational goals does your
business have?

c  Whatstrategies do you have to help you
reach your business goals?

Step 5: | can evaluate alternatives

5 Thankyou used the market for bottled water
to help those without access to safe water.

and strategy.

distributors of bottled water such as Coca-Cola?

a  Whatfinancial goals does your business have?

Develop a plan for a social enterprise of your own.
Outline your financial goals, organisational goals
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. How do
rivers work?

Rivers are moving bodies of water that flow
quickly downhill, eroding the land to form
a valley. Rivers slow and spread out
as they reach flatter land and then
finally flow into the ocean, lake

or larger river.

Rivers in mountains

When ariver is near its source, the force of water
moving down a steep slope erodes the ground
vertically to form v-shaped valleys. The moving
water picks up rocks and soil (called sediment).
The sediment erodes the riverbed further, in

a process called abrasion.

Waterfalls often form in the upper stages of ariver,
where rivers meet harder rock that is not easily worn
away, or eroded. Instead, water spills over the harder rock
and erodes the soft rock below, forming a large pool of
water called a plunge pool. Eventually, continued erosion
will undermine the harder rock, and it will crack and fall
into the plunge pool. Then a new waterfall forms further
upstream. As the process continues, it forms a steep-
sided valley, called a gorge.

Rivers on flatter land

As the river reaches lower, flatter land, the eroded
stones, sand and soil carried in the river begin to wear
away the floor and sides of the valley. On the flatter
land (called a floodplain, because it floods when

there is too much water), rivers slow down and erode
horizontally, creating snake-like meanders. The water
speed is greatest on the outside of a bend, which

is where erosion takes place. Water speed is slowest
on the inside of a bend, and that’s where eroded rock
and soil is dropped, in a process called deposition.

32 Good Geography 7

Source 1

v—
The movement of water

from mountain to sea

Waterfall
A waterfall occurs where a river
flows over a steep dropintoina
plunge pool below. The river erodes
the soft rock, leaving only hard rock,
like granite, to form cliffs and ledges
for the water to spill over.

Source 2

Cross-section of a waterfall

Waterfall retreats upstream

Hard rock Overhang collapses

Soft rock
Plunge pool develops



Headwaters
The source or headwater

of ariverison high land where
rainfall or melting snow begins
to travel downhill.

M»,’v
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Show what you know
1 Wheredorivers begin and end?

Tributaries & —— 2 Givetwoexamples of ariver depositing silt.
Smaller rivers b - Why dorivers deposit eroded material?

known as

tributaries . Mﬂ* . Spatial characteristics

contributg water o Step 1: | can identify and describe
tq largertivers. ‘ spatial characteristics

% '\ Source 3: Draw a block diagram of Seljalandsfoss
g < waterfall. Add labels to show its features and how
‘Meanders ; it formed.
Whe'n thesma‘d'ofthe ‘
WaterSIQ@,rlvers canform A
: b|g IQo‘pgcaIIed meanders. . 2 Using examples, explain why rivers flow fast in
: 5 The rlver’erodes the outside their early stages, then slow as they get closer
~ of the meander and deposité - "r to the river mouth.
material on the inside %

Step 2: | can explain spatial characteristics

Step 3: | can explain processes
, . ’(; . .
thecurve. s - ) influencing places

Using examples, explain how rivers erode
differently on steep land and on flat land.

Step 4: | can predict changes in
the characteristics of places

Source 1: Draw a plan view map of all of the rivers on
the diagram to show the impact of the movement
of water from source to end. Include a legend.

Block diagrams, page 162
Mapping with BOLTSS, page 152

Source 3
"The Seljalandsfoss
waterfall in Iceland
As water reaches the river mouth, the river slows and drops 77 falls.62 metres
sediment, such as mud. This dropped sediment forms a delta. : over ahardrock
As the river blocks its own exit, it splits into a number of finer . shelfinto a plunge
channels that find their way to the sea. —— pool.
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thinking nationally

How do we use the

Murray River?

At 2508 kilometres, the Murray River is Australia’s longest
single river. It connects places on its banks that rely on water
for farming, industry and town water. In the 20th century,

a large number of dams, locks and weirs were constructed
along the river to control its flow. These changes made more
water available for transport, and for farmers to irrigate their
crops. This made the Murray River valley Australia’s most
productive agricultural region — but it also seriously damaged
ecosystems along theriver.

Source 1

Wilcannia®

Upstream gates open as a vessel
enters the lock chamber.

Upstream gates close. Water is
released downstream through
butterfly valves. Water in lock
chamberlowers.

When water levels are equal
downstream, gates open.

Source 2

How a lock works

Murray River Iocks weirs,
dams and barrages
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Gogeldrie Weir. Wagga Wagga

N8, ranald Hay Weir Murrumbldgee Rivery l /Yanco Weir
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Gundagai Lake
e Burrinjuck
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Berembed Weir

Holbrooke
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Lake Dartmau[h

Source: Murray-Darling Basin Authority, 2012




Source 3

Thefirst river boat (or paddle steamer) travelled up the Murray Riverin 1853.
After that, the Murray River became a major inland ‘highway’ for farmers,
settlers and travellers. Fleets of river boats carried produce from stations
and farms to towns along the river. Many settlements developed along the
Murray River because of the trade brought by the river boats.

L Tiwe

e (R
|I|L‘ n‘mun Wk i A

s Ao
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Show what you know
1 Where does the Murray River flow?

2 Whydid people build weirs and dams along
the Murray River?

Interconnections

Step 1: | can identify and
describe interconnections

Source 4: Draw a map of the area shown in this
satellite image using BOLTSS. Then create a key to
show activities that are interconnected with the
Murray River - irrigated farmland and towns.

On the map you prepared in question 3, label
the following:
the large town of Renmark on the north
bank of the river
Paringa on the south bank
the weir that crosses the Murray River to
the south-west of Renmark

Step 2: | can explain interconnections

Source 4: Places and their people are
interconnected with other places. How does
the satellite image show that rivers connect
communities?

Step 3: | can identify and explain the
implications of interconnections

Source 2: How do locks help improve
interconnection along the Murray River?

Step 4: | can evaluate the
implications of interconnections

Source 1: How has the building of weirs helped and
Source 4 hindered interconnection along the Murray River?

Asatellite image of the /[ )
Murray River at Renmark | Mapping with BOLTSS, page 152
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Why do floods occur?

Floods are caused by heavy rains that force rivers to carry more water than their
channels can hold. The water spills over the river banks and onto the flat land
next to rivers, known as floodplains.

Why rivers flood

Each river can hold only a certain amount of water — People, cattle and wildlife
this is known as its carrying capacity. Heavy can become stranded,
rain or a collapsed dam wall or levee can lead to

a river exceeding its carrying capacity. When this
happens, the river bursts its banks and floods the
surrounding land.

Floodplains

Theflatlands nextto  + |

river channels are called -
floodplains. Land on floodplains

is usually reserved for parks, golf
courses and farmland, with few
permanent buildings.

Floodplains are some of the
richest and most productive land
in the world. The soil carried by
floodwaters is spread over the

%

“Sydney 1950

FLOOD FATALITIES

'

. a 2. ) £
surrounding land. After each flood, @ Overso rz:’:n“j;:g(’
d ilis d ited @ 211030 P
more and more soil is deposite S o ey :
0
on the ﬂOOd plaiﬂ, ™, Great Dividing Range @ Under 10 0
N
- FLOODS
Billions of people around the Coastal rivers — short duration,  CYCLONES .
: : rapid-onset floods Coastal crossings in the last ten years

world live on floodplains because Inland rivers — long duration, 9 e czclones obart 1929
their fertile soil and direct access slonree foods et since 2000

el : ' [ ] Low flood hazard s Under 10 112 ione name, year ?=_4tl>o=_8?o km
to fresh water make it easy to live
there and grow food. N Source 1 Source: Matilda Education Australia

Map of Australian flood and cyclone areas
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Heavy rain quickly flows into
river valleys, making it difficult
for rivers to hold the water

within their banks.
On flatter land the water can

flow onto the floodplain, if
the rainfall is greaterthan the
carrying capacity of the river.

Learning
Ladder G1.12

Source 2

+ 4l .
Effects of flooding

Show what you know

1 Howdo floods occur? Which area do they
typically cover?

2 How canhumans help to increase the likelihood
of floods?

Spatial characteristics

Step 1: | can identify and describe
spatial characteristics

Land on the floodplain
is allocated to farming
and recreation, such as
parks and golf courses.

3 Source 1: Study the map of Australian floods.
a Usethe PQE method to describe the area
of Australia where flooding can occur.
b Whattype of flooding occurs on either side
of the Great Dividing Range?
¢ Where have most of Australia’s major floods
and flood deaths occurred?

Raised levee banks are
built to protect roads,
railways and towns
during times of flood.

Step 2: | can explain spatial characteristics

4  Whattypes of land use are normally allowed on
floodplains? Why?

Humans cause flooding

When humans clear vegetation, the plants and trees
no longer bind the soil together and absorb the water.
Instead, water flows into rivers, putting pressure on
their carrying capacity. Removing vegetation also
leads to increased soil erosion.

Step 3: | can explain processes
influencing places

5 Useacontainer to create your own flood
experiment, showing how levees are used to
protect properties from flooding.

Step 4: | can predict changes in
the characteristics of places

When we build towns and cities, we replace natural
environments with hard surfaces - such as concrete
and roads — that prevent water from soaking into the
ground. When we build levee banks along rivers, we
stop floodwaters, but we also increase the carrying
capacity of the river. With levees, the river runs faster

. PQE page 156
and deeper, and carries more water. el L e

6 Source 1: Use the legend to locate the cyclone
prone areas on the map. Is there an interconnection
between these areas and floods in Australia?
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How can we plan
for floods?

Flooding costs Australians an average of $400 million each year in reconstruction,
loss of business and compensation to flood victims. We can help reduce the impact
of flooding by predicting when and where a flood will hit, building protective structures

and practising emergency drills.

Preparing for floods

Flooding occurs naturally for many rivers, so it
is almost impossible to stop floods altogether.
However, there are three steps we can take to
reduce the impact of floods.

1 Predicting floods

Flood forecasters predict when and where floods
will occur, giving people time to prepare and
evacuate. Forecasters use a network of rain gauges
that monitor rainfall along the river catchment, and
use stream gauging stations along the rivers to
measure river heights.

Forecasters use computer models to estimate
how much rainfall will run off the catchment, and
how long the run-off will take to reach the river
and travel downstream.

2 Preparing communities

Flood engineers study past flood records to design
flood protection strategies. Sometimes large
raised banks, called levees, are built in flood-prone
areas to deflect the flow of water and make it run
in a certain direction. During large floods, levees
sometimes help the river to run faster and deeper,
which transfers the flood problem downstream.

Local councils map flood-prone areas, and
make and enforce rules about building in these
zones. Sporting fields and farming are allowed on
flood-prone land, but housing and industry are not,
and are usually zoned for development on higher
land or in areas protected by levees.

38 Good Geography 7

3 Responding effectively

Planning for a flood emergency means that we can
respond quickly to save lives and make the flooded
area safe. Critical facilities, such as emergency
hospitals and evacuation shelters, are located

in areas that will not flood. Evacuation plans,
emergency drills and education programs are
conducted to help communities get ready for

a flood emergency.

During a flood emergency, warnings are sent
to mobile phones, and spread via social media
networks such as Facebook and Twitter.

Using spatial technology

In Geography, we rely on maps and other visual
representations of our landscape to make decisions
and to understand patterns. These maps and images
are made using digital software and hardware, which
is referred to as spatial technology.

Maps and satellite images can be used during
emergencies, such as floods, to help plan, prepare
forand manage the situation. For example,
emergency vehicles can use digital maps to know
which roads have been flooded and need to be
avoided. Global positioning systems (GPS) are also
used to locate missing people or to pinpoint rescue
operations. Spatial technology is very helpful for
geographers — it can be constantly updated, and
datais usually
free for users.
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. Rockhampton’i

=

Source 1

VN ¢
Satellite image showing flooding in Rockhampton,
Queensland on 9 January 2011

Learning Ladder G1.13

Show what you know
1 Whatdata do we collect to help predict floods?
2 Define the term ‘spatial technology’.

Geographical challenge

Step 1: | can identify responses

to a geographical challenge

Why are floods a geographic challenge for humans?

Step 2: | can compare responses
to a geographical challenge

What rules do local councils enforce about building
in flood-prone areas? Why?

Step 3: | can compare strategies
for a geographical challenge

Look carefully at Source 1. Use Google Maps to help you
prepare a sketch map of this area. Mark in the flooded
area using the information shown on the satellite image.
Explain why satellite images are useful in managing and
predicting flooding events.

Step 4: | can evaluate alternatives
for a geographical challenge

Make a list of the types of data collection methods
useful in planning for floods and predicting them.

Put an asterisk next to each of the methods that involve
spatial technologies.

Satellite images, page 16
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economics+business

What are the costs
of floods?

Floods have social, economic and
environmental consequences. As an

Source 1

Former Prime Minister Malcolm Turnbull

economic issue, floods are responsible surveying thefidoded areas iNBon

: . Queensland, after Cyclone Debbie dumped
for Increasing costs around the world. record rains in March 2017. The damage bill
This includes costs directly related to was estimated at $2 billion.

the flooding, such as stock losses and
damage to property, and the cost to the
economy from having business disrupted.

Economics of flooding

Aflood is an economic issue that brings both benefits
and costs. The reason that large numbers of people
live on floodplains is because of the rich soil deposited
on them during floods. The fertile land on floodplains
supports the healthy growth of pasture and crops.

However, because so many people are attracted
to living on or near floodplains, the economic cost
of floods is increasing every year. Flooding affects
around 250 million people in the world each year.

Floods are Australia’s most expensive natural
disaster, with the economic cost estimated at
$400 million dollars each year. The costs can
be divided into direct costs and indirect costs.

« Direct costs are caused by damage to buildings
and contents, vehicles, livestock and crops crops,
as well as damage to infrastructure such as roads,
bridges and powerlines.

« Indirect costsinclude disruption to transport and
business, loss of income and legal costs.

As aresult of these costs, the flow-on effect for
consumers is higher prices caused by a shortage

of supply. For example, in March 2017, the price of
bananas soared after banana plantations in north-east
Queensland were destroyed by Cyclone Debbie and
flood damage.
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Economics and business

Step 1: | can recognise economic information

What are the direct and indirect costs of floods?

World flood events and losses Step 2: | can describe economic issues

How can a flood have both benefits and costs?

Step 3: | can explain issues in economics

Source 2: Use the PQE method to describe the
regions of the world that are most affected

by flooding.

Step 4: | can integrate different

economic topics

Source 3: Refer to the graph. Describe how the
financial impact of floods has changed over time.

Annual number of events

Step 5: | can evaluate alternatives

Annual overall losses (2016 USD billions)

1972- 1977- 1982- 1987- 1992 1997- 2002- 2007- 2012- i ; . -
1976 1981 1986 1991 1996 2001 2006 2011 2016 Source 1: Imagine you are the prime minister

Years in the photo. List the economicissues you
need to consider so you can help the flooded
B Events Losses e . .
communities. Group your list into the following
Source: Organisation for Economic Co-operation and Development, 2017 three categories: immediate issues short-term

Source 3 issues and long-term issues.
————————
Annual flood events and losses PQE, page 156
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@ Learning Ladder

Work at the level that is right for you or level-up for a learning challenge!

Melbourne flood elevations
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Source 1

a

Step 1

| can identify and describe
spatial characteristics

Look at Source 3. Where have floods caused the
most deaths in Australia?

| can identify and describe interconnections

Using Source 1, identify whether these local areas
are atrisk of flooding. What are their elevations?

a Spotswood b Brunswick c Kew

| can identify responses to
a geographical challenge

Study Source 1. Can you recognise five key impacts
of this flood environment? How can we prepare for
floods to reduce impact on places?

| can collect, record and display
data in simple forms

Using Source 2, identify what the bars and lines
onthe graphrepresent.
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°C
40

Maximum temperature

asterclass

Melbourne climate

M Rainfall
mm
80

Source

e

| can use geographic terminology
to interpret data

Look at Source 1. Use compass points to describe
the areas with the highest elevation in Melbourne.

Step 2

a

| can explain spatial characteristics

Source 3: Which areas of Australia are most
affected by cyclones?

| can explain interconnections
How is the term interconnection used in
Geography?

| can compare responses to

a geographical challenge

Refer to Source 2. At which times are people in
Melbourne most at risk of floods? At which times
are they most at risk of bushfires?
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| can recognise and use
different types of data
Create a table with the column headings ‘Primary

data collection methods’ and ‘Secondary data
collection methods'. List three methods for each.

| can describe patterns and trends

Refer to Source 1. Using your knowledge of elevation
and water movement, suggest which regionsin
Melbourne are most at risk of flooding.

Step 3
a | can explain processes influencing places
What processes led to the change in the place in

Source 4?

| can identify and explain the
implications of interconnections
What are the implications of the interconnection
between cyclone paths and coastal communities

in northern Australia?

| can compare strategies for

a geographical challenge

How do desert communities tackle the geographical
challenge of providing enough water to live?

| can choose, collect and

display appropriate data

Create a step-by-step guide explaining how to
successfully carry out a field sketch.
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Masterclass

I

e | can explain the reasons behind Step 5
a trend or spatial distribution a | can analyse the impact of change on places
Source 2: WhiCh seasons in Melbourne have the Source 1: Climate change models suggest that by
lowest and highest rainfall? 2070 rainfall intensity will increase by 6%, making
St 4 flooding more common. What impact could this
ep have on Melbourne’s largest new growth area around
a | can predict changes in the Port Melbourne?
characteristics of places b I can explore spatial association
Predict what would happen to the place in Source 4 and interconnections
if the floodwaters were to rise by another two metres. Find a distribution map of world population from a
b | can evaluate the implications reliable source. Compare the map to Source 2 on
of significant interconnections page 41. Consider the spatial association between

population density and the number of floods and
describe aregion of the world where deaths from
flooding is likely to be higher.

How has the building of weirs on the Murray River
helped and hindered interconnection along the
Murray River?

¢ | can plan action to tackle

¢ | can evaluate alternatives for -
a geographical challenge

a geographical challenge
Make a list of the types of data collection methods

During construction, what happens to the land behind ) ) e
useful in planning for floods and predicting them.

adam wall? Is there an alternative to give
humans a reliable water supply? d | can evaluate data

d | can use data to support claims Which form of data is most useful when investigating
spatial patterns and distributions: quantitative or

Design a fieldwork project based on this question: D -
qualitative? Justify your answer.

‘How does water connect people and places?’

Outline and justify one primary and one secondary e | can draw conclusions from
method to help answer this question. analysing collected data

e | can analyse relationships Climate change models suggest that by 2070
between different data Melbourne’s rainfall will decrease by 11% and extreme

heat days will increase from 9 days to 26 days per year.

Source 4: Compare the relationship between coastal o
What challenges will this pose for planners?

river flooding and flood deaths.

&Y%, Capstone

How can l understand water on Earth? In the world of building, a capstoneis an Scanthis QR code
element that finishes off an arch or tops off to find the capstone
a building or wall. That is what the capstone project online.
project will offer you, too: a chance to top off
and bring together your learning in interesting,
critical and creative ways. You can complete
this project yourself, or your teacher can make
it a class task or ahomework task.

In this chapter, you have learnt a lot about
water on Earth. Now you can put your new
knowledge and understanding together for
the capstone project to show what you know
and what you think.

mea.digital/GHV7_G1
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How can | understand
water for life?

Water is an essential part of life. Without water, life as we know it could not
exist on Earth. Furthermore, we would not be able trade products using ships,
and there would be no marine or fresh water habitats. The way we use and

preserve water is important to ensure a sustainable future.

fadder

d
¢
b
o

| can analyse the impact

of change on places

| can analyse and evaluate the
implications of changing water use
over time and at different scales
and calculate its impact on people
and environments.

| can predict changes in the
characteristics of places

| can predict changes in the
characteristics of places over time
due to variations in water supply
and use.

| can explain processes
influencing places

| can explain the series of actions
leading to change in a place, such
as drought or overuse of water.

I can explain spatial characteristics

| can identify concepts of Space,
Place, Interconnection, Change,
Environment, Sustainability and
Scale (SPICESS) when | read about
water for life.

| can identify and describe spatial
characteristics

| can talk about spatial
characteristics at a range of scales;
e.g. rainfall distribution patterns for
Australia and the world.

Spatial characteristics

| can explore spatial association
and interconnections

| can compare distribution patterns
and the interconnections between
them; e.g. the distribution of

high rainfall or irrigation and

rice production.

| can evaluate the implications
of significant interconnections
| can identify, analyse and explain
key water-based interconnections
within and between places, and

evaluate their implications over time

and at different scales.

| can identify and explain the
implications of interconnections
| can identify, analyse and explain
water-based interconnections and
explain their implications.

I can explain interconnections

| can describe and explain
interconnections and their effects,
such as the multiple uses of a river
from source to mouth.

| can identify and describe
interconnections

| can identify and explain simple
interconnections involved in the
phenomena such as the water cycle
and flooding.

| can plan action to tackle

a geographical challenge

| can frame questions, evaluate
findings, plan actions and predict
outcomes to tackle a water-based
geographical challenge.

| can evaluate alternatives for
a geographical challenge

| can weigh up alternative views
and strategies on a water-
based geographical challenge
using environmental, social and
economic criteria.

| can compare strategies for

a geographical challenge

| can compare strategies for a
geographical challenge, taking
into account a range of factors and
predicting the likely outcomes.

I can compare responses to

a geographical challenge

| can identify and compare
responses to a geographical
challenge and describe its impact
on different groups.

| can identify responses to

a geographical challenge

| can find responses to a
geographical challenge such as
using safe water or flooding and
understand the expected effects.

Geographical

challenge




'Gl.bbal domestic water use

Source 1

The world - but not quite as
you expect! In this map, the
size of each country shows the
proportion of the world's water §
thatis used in households there.

| can evaluate data

| can determine whether data
presented about water on Earth

is reliable and assess whether

the methods | used in the field or
classroom were helpful in answering
a water-based research question.

| can use data to support claims

| can select or collect the most
appropriate data and create
specialist maps and information
using ICT to support investigations
into water and its use on Earth.

| can choose, collect and display
appropriate data

| can select useful sources of
water data and represent them

to conform with geographic
conventions.

| can recognise and use different
types of data

| can define the terms primary,
secondary, qualitative and
quantitative data and represent
data in more complex forms.

| can collect, record and display
data in simple forms

| can identify that maps and graphs
use symbols, colours and other
graphics to represent data.

Colour indicates separate countries.

Country size indicates proportion of
world-wide water use occurring there.

I can draw conclusions from
analysing collected data

| can summarise findings and
use collected data to support
key patterns and trends | have
identified for water-based
research.

| can analyse relationships
between different data

| can use multiple data sources,
overlays and GIS to find
relationships that exist in patterns
of water use on Earth.

| can explain the reasons behind
a trend or spatial distribution

| can identify Social, Historical,
Economic, Environmental, Political
and Technological (SHEEPT) factors
to help me explain patterns in data.

| can describe patterns

and trends

| can identify Patterns, Quantify
them and point out Exceptions
(PQE) to describe the patterns

| see.

| can use geographic terminology
to interpret data

| can identify increases, decreases
or other key trends on a map,
graph or chart about water.

Analyse data

™A

Spatial characteristics

1

What does the geographic concept
of space look at (see page 4)?

2 Whyarethe actual sizes of countries
in Source 1changed?

Interconnections

3 Interconnectionis the idea that two

things or phenomena are related,
interact or are linked in some way.
Suggest what other thing might be
interconnected with India and China’s
high domestic water use.

Geographical challenge

4

What responses have Australian
governments made to the geographical
challenge of providing water for the
populationina dry country like Australia?

Collect, record and display data

5

What raw data is shown asamapin
Source 1?

What are the advantages and
disadvantages of using maps like
Source1?

Analyse data

7

Looking at Source 1:

a Why do you think that household water
use in North America is so great?

b Why do you think that the household
water use in Africa is so small?
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How is water used?

Clean water is essential for survival. Yet the access people have to water
varies greatly, depending on where in the world they live. Most of the world’s
supply of fresh water is used to grow food. More than 785 million people

around the world don’t have access to a safe supply of water.

Supplying the world with water

In the 1900s, the world’s population tripled
and water usage increased by six times.
Agriculture accounts for 70 per cent of all
water consumed, compared to 20 per cent
forindustry and 10 per cent for home use.

Supplying the world with enough water
isnow a huge issue. In Australia in 2016, we
used 16 000 gigalitres of water - that’s enough
water to completely fill the Melbourne Cricket
Ground 10 000 times!

Throughout the world there are places that
are water rich and places that are water poor.
Australia is water poor. It is the world’s driest
inhabited continent, and the quantity of water
resources varies greatly across the continent.

However, Australia is a wealthy country
(referred to in Geography as a More
Economically Developed Country (MEDC)),
so nearly everyone can access safe water to
drink. Many other countries in the world are
not so lucky. One in nine people in the world
don’t have access to safe water, and millions of
people get sick or die from drinking dirty water.

Per person, Australians are one of the
biggest users of water in the world. We need to
manage our valuable water resources carefully,
so that we balance the needs of different users
in homes and on farms, as well as the needs of
industry. By making a few simple changes, we
can all help save precious water resources.

48 Good Geography 7

Source 1

Children drinking from a tap at a primary
school in a displaced people’s camp in
Nigeria. The school and the fresh water pump
were supplied by UNICEF - the United Nations
Children’s Fund aid agency.

-
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Source 2
V-

This infographic displays some important facts about
water on Earth, including human water needs, the water
‘footprint’ of various items and access to drinking water.

Learning
Ladder G2.1

Show what you know
:

2 Sourcel:Look at the photo to answer these

questions.

a  Whatare the children queuing up to do?

b Whyisitimportant that the children drink
safe water?

¢  Whosupplied this safe water?

What is most fresh water used for?

Collect, record and display data

Step 1: | can collect, record and
display data in simple forms

3 Brainstormalist of all the ways that water is:
« usedinAustralia
«  transported to homesand farms
. storedforouruse.

Step 2: | can recognise and use
different types of data

4 Create asummary table listing key quantitative
statistics about water use in Australia.

Step 3: | can choose, collect and
display appropriate data

5 Prepare agraph that clearly shows the different
amounts of water required to produce the
following products.

«  Toast: 650 litres «  Apple: 70 litres
+  Cheese: 2500 litres . Egg:200 litres

Step 4: | can use data to support claims

6 Research the top 10 thirstiest products to
produce and prepare an infographic like Source 2
todisplay the data.

Simple graphs, page 162
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Where is water
In Australia?

Australia is almost the driest continent on Earth — the only continent with less rain
is Antarctica. Most of Australia’s rain falls in thin strips along the coast, with desert
occupying much of the centre of the continent. Only 12 per cent of the rain that falls
is collected in rivers, so 30 per cent of Australians need to use groundwater as their
main water supply.

Rainfall in Australia Australian rivers

Australia is the driest populated continent on Earth. Because Australia is such a dry continent, it doesn’t
Two-thirds of the continent is classified as desert have many large rivers or large permanent lakes.

or semi-desert. This classification depends on the In fact, Australia has the lowest volume of water
amount of rainfall. in rivers of any inhabited continent in the world.

. Desert: less than 250 mm rainfall per year. Just 12 per cent of Australia’s rainfall is collected

. Semi-desert: 250-500 mm rainfall per year. in rivers.

Most of Australia’s rain falls on its northern,
eastern and south-western coasts. Australia’s north
coast receives most of its tropical rainfall in summer
with the arrival of the monsoon (see also page 24).

Australia: Average annual rainfall

The Great Dividing Range runs the entire
length of Australia’s east coast and forces winds
to drop their moisture as rain along the coastal
strip. Then, having released moisture to the
east of the range, the winds sink as dry air to the
desert and semi-desert regions to the west of the
Great Dividing Range. This process is known as
orographic rainfall (see page 22).

The wettest place in Australia is Bellenden
Ker in north Queensland. Bellenden Ker averages
8312 mm of rainfall per year. It receives so much
rain because of its tropical location on the eastern
slopes of the Great Dividing Range.

300 600 km
L

AVERAGE ANNUAL RAINFALL (mm)

The driest place in Australia is Kati Thanda Over 2000 500101000 o o

i | 1800101500 [ tnoersss [l pesort %
(Lake Eyre) in South Australia. It averages only oban
125 mm of rainfall per year. Air masses have

usually dropped their rain on the south-west corner S . Source: Matilda Education Australia
. . ource

of Western Australia, and are dry by the time they —

reach so far inland. Australian average rainfall per year
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Australia’s inland rivers are different to all other
rivers in the world. The volume of water in most
rivers increases the further the river courses, but
Australia’s inland rivers tend to lose water. The
Darling River, which is Australia’s longest river, loses
enough water through evaporation each year to fill
Sydney Harbour four times!

Many Australian rivers flow mainly — or only —
when floods come down from far upstream.
Heavy tropical rain falling in north Queensland
is sometimes channelled through rivers to South
Australia, where it floods the Kati Thanda salt pan.

Australian groundwater

One-third of Australia’s residents rely on
groundwater as their main source of water.
Groundwater is water that is located in aquifers
beneath Earth’s surface. The aquifers are fed by

°C Bellenden Ker: Climate mm Mean — ——
35 700 Mmaximum
temperature
30 600
Mean
minimum
25 500 temperature
N
20 400 Rainfall
15 300
10 200
5 100
0 0]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
°C Kati Thanda: Climate mm
40 80

RN .
25 \ / 50
. NI

15 30
10 20
5 10
0 0

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

Source 2
—

Climate graphs of the wettest and driest places in Australia

surface water from rainfall and rivers. Communities
access underground aquifers by drilling a well or bore
and pumping water to the surface (see page 27).

The Great Artesian Basin in eastern Australia is
the world’s largest aquifer as it covers more than
1.7 million square kilometres — or 22 per cent of
Australia’s land mass. Water in an aquifer is trapped
underground in a layer of sandstone covered by
sedimentary rock, and can be more than one
million years old.

Learning
Ladder G2.2

Show what you know
How much of Australia is desert or semi-desert?

How do Australian rivers differ to most other rivers
in the world? Why?

3  Whyareaquifersimportant to Australians?
4 ook carefully at Source 2:

a How much rainfall does Bellenden Ker receive
in February?

b  How muchrainfall does Kati Thanda receive
for the entire year?

Collect, record and display data

Step 1: | can collect, record and
display data in simple forms

5 Researchandlist four different weather recording
instruments and what they measure.

Step 2: | can recognise and use
different types of data

6 Istheinformationin Source1primary or
secondary data to you? Why?

Step 3: | can choose, collect and
display appropriate data

7  What primary and secondary data collection
methods could you use to compare temperature
and rainfall over a one-week period at your school?

Step 4: | can use data to support claims

8 Whatsource on these pages would you select
to show to aninternational corporation that is
wanting to establish rice farms in Australia that
require large amounts of water. List a further three
pieces of data that the corporation would find
useful in making a decision.
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How do droughts and
bushfires occur?

Record-breaking temperatures and severe drought led to massive bushfires across
Australia in 2019 and 2020. Much of Australia had been in drought conditions for
years, providing the dry conditions that make it easier for fires to begin and to
spread. Scientists have warned that global warming is resulting in a hotter and drier
climate in Australia, which will continue to drive more frequent and severe bushfires.

Australia in drought 2020

Adrought is a prolonged period of water shortages caused
by below-average rainfall, increased evaporation from
higher temperatures or a reduction in surface water or
groundwater supplies. A drought can last for months or
years and is driven by not only lack of rainfall and high
temperatures but also by overuse from growing populations.

The 2020 drought has been driven by a positive Indian
Ocean Dipole; an event where temperatures on the sea
surface are warmer in the western Indian Ocean, and cooler
in the east. The difference between the two temperatures is
the largest in 60 years, leading to high rainfall and floods in
eastern Africa and droughts in Australia and south-east Asia.

Source: Australian
Bureau of
Meteorology

Equator

20°F 60°F 100°E 140°F

Equator

Source 1

VS

Drought conditions caused by a positive Indian Ocean Dipole
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Rainfall shortages

Lower than average rainfall

has plunged most of New

South Wales and Queensland

into drought since early 2017.
Rainfall shortages have been
most extreme in the northern half
of New South Wales and southern
Queensland, where rainfall

totals have been the lowest

ever recorded.

In 2019 Australia recorded its
driest year ever, with the lowest
annual rainfall the country has
ever seen.

Rainfall decile ranges
Highest on
record

Very much

10 above average

8-9 Above average

4-7 Average

Below average
Very much
below average

Lowest on
record

Rainfall deciles (using all avail. data) )

1 May 2018 to 31 October 2019
Distribution based on gridded data
Australian Bureau of Meteorology

Source 3

Source 2
V-

Australian rainfall shortages in 2018 and 2019

Australia is getting warmer

Since 1910 Australia’s climate has warmed by
more than one degree Celsius. Climate change
is largely driven by increased carbon dioxide
and other human-made emissions into

the atmosphere. These gases trap heat

just like the glass roof of a greenhouse.

The greenhouse effectis expected to deliver
even hotter and drier conditions to Australia.

Climate change is already leading to more
severe heatwave conditions in Australia.
Nine of the 10 warmest years on record have
occurred since 2005. In 2019 Australia’s annual
mean temperature was 1.52 degrees Celsius
above average — making 2019 the hottest year
ever recorded in Australia.

Annual mean temperature anomaly, Australia (1910-2019)

Farmer Gary Mooring feeds sheep on his drought-ravaged farm
at Louth in northern New South Wales in February 2019. In a
three-year period very little rain fell over most of New South
Wales and Queensland. Families who have lived on the land
for generations were forced to sell their properties, starving
livestock died and some rural towns ran out of water.

Mean temperature anolmoly(°C)

T T T T T T T T T T
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2010
Year
Note: based on a 30-year climatology (1961-1990)

Source 4
d

Variations to the average annual temperature in Australia
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Australian bushfires 2019-20

The combination of drought over much of
Australia and heatwaves in New South Wales and
Queensland combined to cause some of the worst
fires in Australian history in the 2019-20 spring
and summer period.

Bushfires occur when weather conditions are
hot, dry and windy and there is enough dry fuel to
burn. In these conditions it only takes a spark from
amachine or a lightning strike for a fire to begin.

Once fires have started, wind fuels the fire
with oxygen and moves the fire forward. Wind
also carries burning leaves, twigs and bark, known
as embers, ahead of the fire. Embers cause new
spot fires to ignite. The intense heat from the
2019-20 bushfires caused rare pyrocumulonimbus
clouds to form above them. These clouds can
produce thunderstorms and lightning that can spark
other bushfires or downpours to put them out.

Record-breaking temperatures and months
of severe drought created perfect conditions for
bushfires to spread rapidly and difficult conditions
for the thousands of firefighters called into action.

Source 5

Bushfires can make their own weather by creating pyrocumulonimbus
clouds that produce thunderstorms with lightning:

3 Cloud forms

2 Plume cools

. 1 ;Smoke
" plume rises
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The 2019-20 bushfires affected all states of
Australia except the Australian Capital Territory,
although smoke from the fires blanketed the
nation’s capital. More than 10 million hectares
of land burned, an area almost the size of
England. At least 24 humans died, along with
100 000 head of cattle and 480 000 000 native
animals and birds. More than 1600 homes were
destroyed, forcing thousands of people to seek
shelter elsewhere.

A state of emergency for all of New South Wales
and affected areas of Victoria came into force.
Parks, camping grounds and roads were closed
and holidaymakers in the peak holiday season
were told to leave coastal towns in danger along
a 260-kilometre stretch of NSW coast.

In the holiday town of Mallacoota in far eastern
Victoria, 4000 residents and tourists fled to the
beach on new year’s eve in 2019. Only a change
in wind direction stopped the fire from reaching
them on the foreshore. The stranded people were
eventually evacuated by the Australian navy.

4 Thunderstorms can develop




Source 6
———————e e ———————————————— —

The remains of burnt out buildings in the main streetinthe New:
South Wales town of Cobargo on December 31, 2019. Thousands
of holidaymakers and locals were forced to flee to coastal towns
on Australia’s south-east coast as bushfires moved closer.

Major bushfires in eastern Australia, 2 January 2020
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Source 7
—

Bushfiresin NSW and eastern Victoria, early January 2020

Source: NSW Rural Fire Service

Learning
Ladder G2.3

Show what you know

1
2

How do bushfires occur?

Source 3: Describe what is happening in this aerial
photograph and why it is taking place.

Source 2: Which areas of New South Wales had
the lowest rainfall on record in 2018-19?

Source 4: Describe the trend in variations to
Australia’s average annual temperature.
Source 7: Which areas of New South Wales and
Victoria were burned and what was the impact
of bushfires across Australia?

Interconnections

Step 1: | can identify and
describe interconnections

Suggest two ways that pyrocumulonimbus clouds
are interconnected to bushfires?

Step 2: | can explain interconnections

Source 1: Explain how the Indian Ocean Dipole is
interconnected with drought conditions in Australia.
Step 3: | can identify and explain the
implications of interconnections

Explain how drought and bushfires are
interconnected.

Step 4: | can evaluate the implications
of significant interconnections

Evaluate the implications of the interconnection
between drought and hot, dry and windy
conditions. What action can be taken to reduce
the likelihood of this interconnection occurring?
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Who uses the
most water?

In the last 50 years, the human population of Earth has grown to 7.6 billion people —
and in that time, water use has doubled. India, China and the USA consume a third
of all the water used globally. In total water use, Australia is a small water user, but
per head of population we are one of the thirstiest nations on the planet. One in four
people live in countries without the pipes, pumps and equipment to extract water.

Source 1

D 2
World water use World water use per person per year

WATER USE PER PERSON
PER YEAR (LITRES)

More than 750 000

500 000 to 750 000 .

250 000 to 500 000 v D

100 000 to 250 000 ‘ .
Less than 100 000 ‘ s g

I: No data w
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World water use &

Nearly 4000 cubic kilometres of fresh water is taken A

from the world’s lakes, rivers and aquifers each e/ 128 )
year. This amount of water would fill Victoria’s Port ; M; o o
Phillip Bay 25 times! World water withdrawals have o

doubled in the last 50 years. Most of the water used 4% 4%, 3% 3%
by humans is eventually returned to the environment ) Shats shmimes Siagmh 75l
- but the quality of this water may be less than when Source 2

it was originally taken from the environment. o

India, China and the USA consume 34 per cent of The world's largest water consumers

the water withdrawn for human use. India and China
both use a lot of water to grow their food because they
have the largest populations in the world.

[
The USA has the world’s highest use of water L
per person, at 1550 cubic metres per year. Water eq r n I n g
used to produce meat - feeding the cattle that L d d
eventually become meat — accounts for one-third of a e r G 2’4
American water use (see page 60). In India, where

meat consumption is much lower, water use is only

1089 cubic metres per person per year. Show what you know

1 How have world water withdrawals changed
inthe last 50 years?

Source 2: Which three countries consume
more water than any others, and why?

Analyse data

Step 1: | can use geographic
terminology to interpret data

Source 1: Compare the difference in water
use per person in the northern and southern
hemispheres.

Step 2: | can describe patterns and trends

Source 1: Use the PQE method to describe the
global pattern of water use per person.

Step 3: | can explain the reasons behind
a trend or spatial distribution

Source 1: Look at the map of water withdrawals
per capita.
How do Australia and New Zealand compare
with the rest of the world?
Which continent has the smallest water
withdrawals per head of population and why?
As a class, discuss why some countries use
more water per person than others.

Step 4: | can analyse relationships
between different data

6 Compare Source 1with Source 2. Give reasons
to explain why India is high in one category and
N low in the other.

A

0 1000 2000 km

Source: Matilda Education Australia
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thinking globally

What happens when
the water runs out?

Cape Town’s water supply running dry
Friday, 23 February 2018

Source 2

Theewaterskloof Dam supplies 41 per cent

Cape Town in South Africa will become the of Cape Town's water. It has been turned into

a desert after the worst drought in a century.

first major city to run out of water. If drought-
saving rains don't arrive, the taps will be
turned off on‘Day Zero': 4 June 2018.
Despite harsh water restrictions, dam levels
are predicted to decline to critically low
levels, with the city’'s largest water reservoir
looking more like a desert.

Water crisis

On 23 February 2018, Cape Town had just

100 days of water left. Day Zero for Cape Town
was 4 June, when the city’s taps would run

dry, cutting off water to its 4 million residents.
At the time, the city’s largest water supply, the
Theewaterskloof Dam, held just 12 per cent of its
massive 480 000 million cubic metre capacity.

At the start of 2018, Cape Town residents
faced Level 6B water restrictions, which meant
a limit of just 50 litres of water per person, per
day. Queues formed at natural springs around
Cape Town as people filled up water containers
to build up their emergency supplies. Shops
sold out of bottled water.

‘ If Day Zero arrived, all water to homes
- would have been shut off and diverted to 200

Source: Planet Labs Inc.

Source 1 distribution centres, where people would have

Satellite images of Theewaterskloof Dam in 2013, and during drought in 2018 to collect their daily rations of 25 litres of water.
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Cape Town: Water storage 2013-2018 Source 3
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Learning
Ladder G2.5

Show what you know

1 Whatwas Day Zero, and how did the threat of it
come about?

What were the two major causes of Cape Town'’s
water crisis?

Source 1: Use the satellite images to draw a map
of Theewaterskloof Dam with a key that shows the
changes that took place between 2013 and 2018.
Include the following in your key: very deep water,
deep water, shallow water and no water.

Geographical challenge

Thankfully, Day Zero never eventuated.
In response to the crisis, the people of Cape
Town became extremely water-wise: households
using too much water were fined and limits on
water use for agriculture were introduced. Finally,
in June 2018, the region experienced average
rainfall for the first time in four years. However,

Step 1: | can identify responses
to a geographical challenge

4  Whataction was taken to respond to the crisis?

Step 2: | can compare responses
to a geographical challenge

5 Whataction could have been taken earlier

Cape Town’s water reserves are still critically low. to avert the water crisis?

Step 3: | can compare strategies
Causes of the problem for a geographical challenge
The twin problems behind Cape Town’s water 6 Searchonlineto compare the current Cape

Town water restrictions with those in place

crisis were drought and massive population } _
in Melbourne. What are the differences?

growth. Since 1915, Cape Town’s population
has grown by nearly 80 per cent, but dam water
storage has increased by only 15 per cent.

Step 4: | can evaluate alternatives
for a geographical challenge

1 7 Asaclass, develop two strategies that could
The year 2017 was the driest on record for be undertaken to reduce the impacts of water

Cape Town, and 2015-2017 was the driest three- shortages in Cape Town.
year period since 1933. In May 2017, the drought
was declared the city’s worst in a century.

Satellite images, page 167
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economics+business

How much water is
used to make goods?

Every day you consume 3496 litres of water without being aware of it.
Most of this water is hidden in the food you eat and the products you
use. Geographers call this virtual water. It is the responsibility of every
consumer and every business to consider virtual water when making
economic decisions.

Virtual water

7] 7.2 5

i

v
‘V

Although it is invisible, millions of litres of water go
into making the products we use every day. We don’t
physically drink this virtual water, but it is used in the
production of almost every product we use.

The water footprint of a product is the total
amount of water used in each step of producing and

Merare used transporting that product. To make a pair of jeans,
68% Y .
gro;vmg in the life cycle of cotton needs to be grown, spun and weaved into
cotton denim. Water is used during the production process to
create steam for power, to cool machinery and to flush
and clean equipment. More water is required to make
packaging and to transport the jeans overseas.
Source 2
3
Water footprint of various foods and drinks (in litres)
y t ‘ uuh
| bhdabbbbee
1 - (11} IITTIYYITITY
R bhbbobbie dhbbbbbing ey uuuuu
e Corn Wheat Rice Barley
23% R 450 500g 650 500g 1700 500g 650 500g
washing Rig. il
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\ ‘: it' 4 g uuuuu Ty
7% jeans i Cheese Toast Tea Coffee
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600666604
Source 1
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The production of the grain,

pasture and hay to feed a cow
overthree years requires
more than 3 million a

litres of water

During three years
of growth the grain-fed

cow eats nearly 1300 kg
of grains, such as wheat,
oats, barley and corn

D
The cow also eats
7200 kg of pasture
and hay

In most parts of the world, more than 70 per cent of
fresh water is used for agriculture. By 2050, the world’s
population will have grown to 9 billion people, and that
will require a 50 per cent increase in farm production
and a 15 per cent increase in water use.

Water for farming

Of all water used for agricultural production in
Australia, 90 per cent is used for irrigation of crops and
pastures. Irrigation is the supply of water to farmland that
doesn’t receive enough rain to raise cattle or grow crops.

Water is required in the production of all foods —
one-third of all water used in agriculture is for growing
grain to feed livestock. Beef is the most ‘water hungry’
meat to produce, needing 4500 litres of virtual water
to produce just one steak.
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Apple Orange 2500 Coconut

One One One small

7000 litres of
water per cow is
required to service
the farmhouse and
the slaughterhouse
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Asingle cow drinks
24 000 litres of water
inthree years

In total, we need

4500 litres of
water to make
just one steak.

Source 3

h
4500 litres of water are used
to make one beef steak

Learning
Ladder G2.6

Economics and business

Step 1: | can recognise economic information

Source 1: What is the total water footprint of one
pair of jeans?

Step 2: | can describe economic issues

Why is fresh water vital for industry?

Step 3: | can explain issues in economics

Why does it take so much water to produce
one beef steak?

Step 4: | can integrate different
economic topics

Sources 2 and 3: Explain why some beef
production requires more virtual water
for growth than other farm products.

Step 5: | can evaluate alternatives

Source 1: Look at the example of the life cycle

of a pair of jeans.

a  Which stage of the jeans-making process
uses the most water? Why?

b Canyousuggestan alternative to this stage
that would require less water?

Calculate your own water footprint using
the Water Footprint Network website
(http://mea.digital/gh7_g2_1). In what ways
could you reduce your footprint?
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thinking globally

Why does rice need
sO much water to grow?

Bali paddies

To grow rice, you need plenty of heat

and plenty of water. Rice is well suited to
warm, wet, tropical places such as Bali in
Indonesia. Rice fields are known as paddy
fields. They are surrounded by low walls so
that the paddies can be flooded with water.
In hilly areas, flat rice fields are cut into
hillsides as a series of steps, or terraces.
Paddy rice requires 3400 litres of water

to produce just 1 kilogram of the grain.

In Bali, native oxen known as banteng
are used to plough the muddy fields before
planting. After ploughing, the paddies are
flooded. Rice seedlings are planted in rows
by hand, and rainfall or irrigation is used
to keep the paddies flooded for about four
months. When the rice plants are a metre
tall and turning yellow, they are harvested.
To do this, the water in the rice paddies is
reduced, and workers use sharp knives to
cut the stalks off at ground level. The rice
plants are then tied in bundles and left to
dryin the sun.

Source 1

—_—
Constructing a terraced farm to grow rice

A stone retaining wall is built and backfilled with Theterrace is flooded. The depth is controlled by
soil. The soil is flattened to provide a smooth an opening where water can be let out.
terrace surface.
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Otherterraces are built and connected
by awater supply.




Source 2

»

Aplan aerial view of
terraced rice paddies in
Bali, Indonesia. These

paddies are ready to be
ploughed and planted.

Learning
Ladder G2.7

Show what you know

1 Where does the water come from to flood the
fields and keep them flooded during the growing
season?

Why is the water in the paddy fields reduced
atharvest time?

Spatial characteristics

Step 1: | can identify and describe
spatial characteristics

Source 3: Describe the distribution of different
kinds of vegetation in this photo.

Source 2: Draw the plan aerial view of terraced
rice paddies as a map. Include a key to its features.

Step 2: | can explain spatial characteristics

Locate Balion a world map. Describe where Bali
isinrelation to the equator.

Undertake research online to locate Bali’s major
rice paddy regions. Using the PQE method,
describe the distribution of these paddies.

Step 3: | can explain processes
influencing places

Use the SHEEPT factors to explain why Bali
isanideal place to grow rice.

Step 4: | can predict changes in
the characteristics of places

Undertake Internet research to discover how
rice is grown, sewn and harvested in Australia.
Why would harvesting in this manner be different

i?
Source 3 to Bali”

PQE, page 156
SHEEPT, page 158

Rice plants grow in neat rows on flooded terraced fields
called paddies. When the plants are fully grown, the water
inthe rice paddy is reduced to allow for easier harvesting.
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Is all water safe to drink?

Nearly 800 million people in the world do not have access to a reliable and safe
fresh water supply. Millions of people around the world get sick or die from drinking
contaminated (or dirty) water. Millions of women and children around the world
spend several hours a day collecting and carrying enough water to sustain their

families for another day.




n wealthy parts of the world, people
turn on a faucet [tap] and out pours
abundant, clean water. Yet [in 2010] nearly
900 million people in the world have no access to
clean water, and 2.5 billion people have no safe
way to dispose of human waste - many defecate
. in open fields or near the same rivers they drink
from. Dirty water and lack of a toilet and proper
hygiene kill 3.3 million people around the world
annually, most of them children under age five.
Here in southern Ethiopia, and in northern Kenya,
a lack of rain over the past few years has made

even dirty water hard to find.

Where clean water is scarcest, fetching it
is almost always women’s work. In Konso a man
hauls water only during the few weeks following
the birth of a baby. Very young boys fetch water,
but only up to the age of seven or eight. The rule
is enforced fiercely - by men and women. “If the
boys are older, people gossip that the woman is
lazy,” Binayo says. The reputation of a woman in
Konso, she says, rests on hard work: “If I sit and
stay at home and do nothing, nobody likes me.
But if I run up and down to get water, they say
I'm a clever woman and work hard.”

‘The burden of thirst’, National Geographic April 2010.
Tina Rosenberg (text) and Lynn Johnson (photograph).
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Waterborne diseases

Fresh water is essential for drinking, cooking, food
production and hygiene, as well as for cleanliness.
Many countries in the world lack safe water supplies
and have poor sanitation (safe disposal of human urine
and faeces). People get diarrhoea from drinking and
bathing in contaminated water, and this can lead to
diseases such as cholera, typhoid fever and dysentery.
These illnesses kill 6000 children every day — and

3.4 million people die every year from waterborne
diseases.

Water scarcity in Africa

Rapid population growth in Africa has made it even
more difficult for African communities to find a reliable
source of fresh water. In Africa, water scarcity affects
one person in every three — and it is getting worse.

Reduced access to water means that people use
water of poorer quality. The journeys women take to
fetch water for the family become even longer. When
they can get water, people store it in their homes — but
this provides a breeding ground for mosquitoes, which
carry dengue fever, malaria and other diseases.

Source 2

Better access to safe water

World Vision and other aid agencies work with local
communities to improve their access to safe water.

Just two protected wells provide the daily
water for the 33 000 people of the Mwinilunga
community in Zambia. Women and girls walk long
distances to fetch water from unprotected wells
and contaminated streams. Half of the Mwinilunga
children suffer from life-threatening malaria or
diseases caused by diarrhoea.

However, family health is improving in the
Mwinilunga community as families gain access
to safe water for the first time. World Vision has
worked with the local community to:

- drill ten boreholes and equip them with pumps

- protect five wells against contamination

- build toilets for homes and schools

. trainlocals to operate and look after the
borehole pumps

« conduct 100 hygiene education sessions
and train 20 teachers.

Rendille villagers in drought-stricken Northern Kenya in 2010. They are scooping
the last remaining water from a tank that was filled by a government truck the
night before. The next water delivery won't be for a week.




Population with access to safe water, where less than
50 per cent of the population have access to safe supplies

6000 children die each day

3 e
from waterborne diseases s@
North America
000000000 ¥
1in 9 people have no access to & Arnsin
safe water Africa i
S
w;z ¢ & g‘fzm § Ethiopia
Equatorial Gu]nsa‘ 42%
é 40%
South America e pr
Mozambique ———
Source: World Health a8 pa— i
Organization, 2009
Source 3

—
This map shows countries where less than half the
population can access clean water. The percentage for
each country shows the number of people who have
access to safe water supplies.

Learning
Ladder G2.8 #

Show what you know
1 What problems does water scarcity bring?
2

What problems does drinking unsafe water cause?

Geographic challenge

Step 1: | can identify responses
to a geographical challenge

Read the story ‘The burden of thirst’ on page 64.

a Whatis Binayo's mostimportant job?
Describe how she performs this task.

b  How faraway is the Toiro River and how many
times does she travel to it each day?

Step 2: | can compare responses
to a geographical challenge

How has access to safe water for the Mwinilunga
community improved?

Step 3: | can compare strategies
for a geographical challenge

Source 3: Use the map to locate target regions
for action to improve safe water.
« Inwhich continentis maintaining a
sustainable safe water supply a major issue?
«  Which country has the worst access to
safe water?
«  Which countries neighbouring Australia have
difficulties sustaining a safe water supply?

Step 4: | can evaluate alternatives
for a geographical challenge

Suggest three ways that economically developed
countries can assist those with water scarcity.
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Who has spiritual links
with water?

In many cultures there is a deeper, spiritual connection with rivers, lakes and
waterholes. Waterways can be central to religions and cultures and their stories.

Indigenous Australians’ connection
to water

Australia’s Indigenous peoples are connected to
the land and water, and are responsible for looking
after them. Water places are spiritual for Aboriginal
peoples, and their importance has been passed on
through song, dance, painting and storytelling.

Many Aboriginal creation stories tell of the
Rainbow Serpent as the creator of rivers, lakes
and waterholes.

For some Indigenous people, the Rainbow
Serpentis the source of all life and the protector
of the land and people. According to myth, the
Rainbow Serpent moved across the land, shaping
the landscape with its powerful body. River beds were
formed from the winding tracks made by the serpent.
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According to Indigenous law, water places
have spiritual significance, along with
responsibilities for protecting cultural knowledge.
However, Indigenous Australians have been largely
left out of the management of their traditional
water sources and significant sites.

‘Water is the life for us all,’ says Karajarri man
John ‘Dudu’ Nangkiriyn. ‘It’s the main part. If we
are gonna lose that, I don’t know where we gonna
stand. If that water go away, everything will die.
That’s the power of water.’

The holy Ganges River

The Ganges River in India is perhaps the
holiest river in any religion. The Ganges is
worshipped by Hindus, who believe they are
purified by bathing and praying in the river.

Source 1

4

Aboriginal people in arid
areas can map the location
of water in their artwork.
Campsites are closely
associated with waterholes

00

Running Water Rainbow
/ Cloud
Waterhole Rain

/ Campsite




Source 2

v
During the Kartik Purnima festival in Patna, India, tens of thousands

of Hindus come together on the banks of the Ganges River to bathe
and offer prayers.

This sacred river is also used by millions of Indians daily
—and itis one of the most polluted rivers in the world.

The Ganges is worshipped as a goddess in Hindu
religion, and is referred to as Mother Ganga. Hindus
believe that the waters of the Ganges are sacred and
can wash the sins of previous lives away.

Itis believed that people who die near the Ganges
reach heaven, escaping the cycle of rebirth. As a result,
cremating a dead body on the banks of the Ganges -
or spreading the ashes of the deceased in the water —
is believed to lead to heaven. The city of Varanasi on
the banks of the Ganges is India’s spiritual capital.
Every year, 32 000 corpses are cremated in Varanasi,
and up to 200 tonnes of half-burnt flesh end up in
the Ganges, along with the unburned bodies of those
Hindus who cannot afford firewood for their cremation.

However, the waters of the Ganges River that
Hindus believe are so purifying are also dangerous
to their health. It is estimated that two-thirds of the
people who regularly use the Ganges for bathing, or for
washing clothes or dishes, will suffer a serious illness.
In 2015,100 000 Indian children died from
the effects of diarrhoea, a waterborne disease
(see page 66). This death toll was higher than for
any other country in the world.,

Show what you know
1 How have Indigenous Australians passed on

Learning

LadderG29 &

the spiritual connection to water over time?

Why do you think Indigenous Australians want
asay in how water resources are managed?

Spatial characteristics

Step 1: | can identify and describe
spatial characteristics

The concept of place looks at the significance
of places. Why is the Ganges River a significant
place?

Step 2: | can explain spatial characteristics

Source 1: How do some Aboriginal artworks show
the spatial location of water resources?

Step 3: | can explain processes
influencing places

5 Source2: What social factor is behind Patna

being considered a special place?

Step 4: | can predict changes in the
characteristics of places

6 Asaclass, discuss:

a theimpact that the spiritual connection with
the Ganges River has on the health of the
people who batheinit.

b how theIndian government can help to clean
up the Ganges River, yet still respect people’s
spiritual beliefs.

Geographic concepts, page 4
SHEEPT factors, page 158
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How do we
manage water?

Water resources need to be carefully managed to make sure there are reliable
supplies of safe water and a healthy environment. There is great competition
for water use from farms, factories and cities.

Maintaining water balance

Water balance describes the flow of water in
and out of a system. Managing our water supply
requires having an understanding of all of the
water that comes in and out of that system

(see page 20).

Inputs refer to water coming into the system.
This includes rainfall, run-off into rivers and lakes,
and water flowing into underground reserves, as
well as additional water piped in from outside the
system (see desalination on page 72).

Outputs refer to water going outfroma
system. This includes evaporation from land
and bodies of water, transpiration from plants,
and our use of water from surface water and
groundwater.

Governments and water authorities
need to estimate the size of future water
resources in a region. To do this, they have
to calculate all of the inputs and all of the
outputs, both natural and for human use.

Reliable water supply

Managing our precious fresh water
supply is not easy, because:

Litres per person per day (L)

. itisanessential resource for all

- theamount of water available
changes depending on rainfall,
usage and rate of evaporation

- water resources are shared among
many competing users.
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Water storages, called dams or reservoirs
(see page 27), provide a reliable water supply
forirrigation, hydroelectricity (see page 16) and
urban use. Water authorities monitor storage levels
to make sure that there is enough water available.

Melbourne’s water supply system is made
up of water supply reservoirs and a desalination
plant (see page 72). When the water supply drops
below 60 per cent, the government will order water
from the desalination plant and bring in water
restrictions to reduce how much water people
use — the outputs — from the water storages.

Source 1

v—
Melbourne’s water use per person per day 2000-17

Melbourne: Water use
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Source: City West Water, Melbourne Water,
South East Water & Yarra Valley Water, 2017



Source 2 r

——
Water balance

Inputs Outputs

1 Precipitation 6 Evaporation

2 Runoff 7 Transpiration

3 Groundwater inflow 8 Surface water outflow
4 Surface water inflow 9 Groundwater outflow
5 Water diversions 10 Irrigation

11 Industrial uses
12 Residential uses
13 Water diversions

Competition for Murray-Darling River water

Our largest river system, the Murray-Darling, does not
carry much water compared to other rivers in the world.
The drainage basin that supplies water to the Murray-
Darling system receives about 530 000 gigalitres of
water as rainfall — but then loses 94 per cent of this

to evaporation and transpiration. Because Australia’s
climate varies so much, the actual amount of water in
the river system can vary from less than 7000 gigalitres
(in 2006) to almost 118 000 gigalitres (in 1956).

To ensure a regular supply of water from the
Murray-Darling system, a series of water storages
have been built: four major dams, 16 storage weirs
and 15 navigable locks. The amount of water released
from these dams depends on the amount of water
entering the Murray-Darling system (see page 34).

There are many competing uses for water from
the Murray-Darling River system, including irrigation,
recreation, navigation, hydroelectricity and water
storage, along with water for cities, industry and
maintaining the natural environment. Competition
also exists between upstream and downstream users
of water from the Murray-Darling River system and
users in different states.

The Murray River spans three states: Victoria, New
South Wales and South Australia. As a downstream
user of the Murray River, South Australia is always
affected by how the water is used upstream. To ensure
fairness in management, the river system is controlled
by the independent Murray-Darling Basin Authority.

Learning
Ladder G2.10

Show what you know

Why are water storages such as dams an
important part of water supply?

How does the water supply in the Murray-Darling

Basinvary?

What are competing uses for water from the
Murray-Darling River system?

Interconnections

Step 1: | can identify and
describe interconnections

What water movements in and out of the
Murray-Darling Basin cause the water supply
to vary so much?

Step 2: | can explain interconnections

Source 2: Use the block diagram to look at

interconnections in this environment.

a  Whatare the natural inputs and outputs
of awater system?

b  Whatare the humaninputs and outputs?

Step 3: | can identify and explain the
implications of interconnections

Summarise how our environment maintains
a water balance. Use the concepts of
interconnection and change in your writing.

Step 4: | can evaluate the implications
of significant interconnections

Source 1: Look at the graph. Use the PQE

method to describe and quantify the pattern.
How have changes in water use helped maintain
Melbourne’s water supply?

PQE, page 156

Water for Life 71



G2 M

thinking locally

How can we make
fresh water?

Australia’s largest desalination plant is the Dalyston facility in Victoria. A desalination
plant removes salt and impurities from seawater and turns it into fresh water.

Planning for the desalination plant started in
2007, when Melbourne’s dam water storages fell
below 30 per cent - their lowest level ever. The
plant was built to supply Melbourne with water in
times of drought. It was completed in 2012, but
not used until 2017.

The desalination plant costs over $600 million
per year to run and can produce up to 150 gigalitres
(150 billion litres) of water each year.

The plant takes in seawater through a pipeline
1.2 kilometres long. Seawater passes through
filters and then through two stages of a process

72 Good Geography 7

called reverse osmosis, where it is pushed
under high pressure through ultra fine filters
(called membranes). Fresh water passes through
the membranes and leaves the salt and other
impurities behind.

Drinking water is then pumped via an
84-kilometre pipeline from the Dalyston plant
to Cardinia Reservoir, near Melbourne.

Source 1

ﬂ
Oblique aerial view of the Dalyston desalination plant. The long

intake and outlet tunnels are buried beneath the ground and are
notvisible in this image.




Seawater intake

Feedwater pipe delivers seawater to filter
Multistage filters remove solids
Microfilter removes remaining small solids

a MNoOoNn =

Seawater passes through reverse osmosis
process to produce fresh water

o

Water is stored

N

Water is pumped into water supplies

8 Outlet tunnel transports concentrated
seawater back to the ocean

Ladder G2.11

Show what you know

1 Whywas the desalination plant built near
the ocean?

2 Source 2: Using the symbols on this source,
outline the process of desalination.

Source 2
o

How a reverse-osmosis water desalination plant works

Analyse data

Step 1: | can use geographic

Source 3 terminology to interpret data

—

Source 1: Why don't the intake and outlet pipes
Total volume of water in Melbourne water storages 1996-2016

show on the oblique aerial photograph?

Melbourne: Water storage 1996-2016 Step 2: | can describe patterns and trends

Full suppl
level PPy 4  Source 3:Lookat the graph. Use the data to
1750 answer these questions.
1650 1996 a Atwhattime of year do water storages peak?
1550 b  Whenwere the lowest storage levels
1450 2012 recorded?
’g 1350 Step 3: | can explain the reasons behind
.‘_o_“o 1250 2016 a trend or spatial distribution
39 1150 5 Source 3: Look at the graph.
g 1050 - N a  Whydo you think plans to build a desalination
_g plant began in 2007?
> 950 b Whydo you think the desalination plant
§ 850 was not used until 20177
|—
750 2006 Step 4: | can analyse relationships
650 —\ between different data
550 6 Many people living near Dalyston protested
450 . . . . . . . . . . against the plant being built. As a class, discuss
Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec the issues they might have raised.

Source: State Government of Victoria, Department of
Environment, Land, Water and Planning, 2017

Flow diagrams, page 163
Graphing, page 164
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How can we save
water at home?

Most Australians are lucky to have instant access to clean, safe water at home.
Per person, Australians are one of the biggest users of water in the world —
but we can all help save water in the home with a few simple changes.

Domestic water use

Most Australian homes have good access to a
reliable supply of clean water. As the country’s
supply of fresh water is low and varies a lot,
Australian governments have encouraged water
conservation and introduced water restrictions
during times of drought.

Domestic use of water only accounts for 12 per
cent of Australia’s total water use, but Australia has
one of the highest rates of water consumption per
person in the world. The average daily water use is
340 litres per person, or 900 litres per household.
Average water consumption ranges from
100 litres per person in some coastal areas
to more than 800 litres per person in the arid
inland areas.

© Roof

- Install rain water
catchment system

- Connect gutters
to water tanks

Q Laundry
- Install water saving

appliances
- Install grey water
system

G External

- Fix leaks quickly

- Install and check water meter to measure usage
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- Ensure pipes are in good order

Saving water in the home

More than 1.7 million Australian households have
installed rainwater tanks — saving both water and
money. Water collected in rainwater tanks is usually
used for watering the garden and flushing toilets.

It also provides an alternative supply of water during
times of drought.

To improve water management in the home, we
can capture water, recycle water or use less water,
We can select water-saving appliances such as
low-flush toilets and water-efficient showerheads
to reduce the amount of water we use.

Source 1

—
Water-saving measures at home help to save our valuable water.

Between water restrictions and changes in water use, the amount
of water used by Australian households fell 12 per cent between
2003 and 2009 - despite a population increase of 7.7 per cent.

e Bathroom
- Use water-saving shower head
- Install low-flush toilet

e Kitchen
« Install water saving
appliances
- Use low-flow taps

e Garden
- Usedripirrigation
- Use drought-resistant plants
- Obtain water from rain tanks



\_

Install a dual-flush toilet

and do not dispose of

rubbish in toilets.

-

Y/

Do not leave water
running when brushing
your teeth, shaving or
washing dishes.

J

~

Use full loads in the
dishwasher and washing
machine. Use an eco
setting where possible.

Source 2

Tips for saving water

Check and repair all leaks.

5.6 0.0
04060

6

Install watersaving
showerheads and limit
showers to four minutes.

Other ways you can save
water include watering
the gardenin the

early morning and late
evening, installing a rain
water tank, and using
buckets of water for

cleaning.
\_ g

Australia: Domestic water use

q

Source 3
M Garden 50% Washing machine 5%

] Shower15% B General indoor 5%
B Airconditioner10% [l Pool 5%
Leaks 6% I Toilet 4%

Domestic water
use in Australia

Learning
Ladder G2.12

Show what you know

1 How much of Australia’s total water use occurs
inour homes?

How did Australians reduce water usage by
12 per cent between 2003 and 2009?

Analyse data

Step 1: | can use geographic
terminology to interpret data

What does the blue section of Source 3 show?

Step 2: | can describe patterns and trends

Source 3: Examine the pie chart.

a  Whereis half of domestic water used? List
three ways we can reduce domestic water use.

b Whichisthe most water-hungry appliance
inside the house? How can we reduce water
useinthisarea?

Step 3: | can explain the reasons behind
a trend or spatial distribution

‘Water is a valuable resource that should not be
used carelessly. Support this statement using
data from this spread.

Step 4: | can analyse relationships
between different data

Create a checklist of methods to investigate water
use at school. Use one or more of these methods
to conduct a survey of water use at your school.
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asterclass

@ Learning Ladder

Work at the level that is right for you or level-up for a learning challenge!

WATER USE PER PERSON
PER YEAR (LITRES)

NG ;
More than 750 000
500 000 to 750 000
250 000 to 500 000
. 100 000 to 250 000
Less than 100 000
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——
Water balance

Inputs

1 Precipitation
2 Runoff

3 Groundwater inflow
4 Surface water inflow
5 Water diversions

Step 1
a | can identify and describe
spatial characteristics

Look at Source 2. Identify the place shown in this source.
| can identify and describe interconnections

Source 3: What are the natural inputs and outputs
of a water system?

| can identify responses to

a geographical challenge

How did the government respond to the
geographical challenge shown in Source 2?

| can collect, record and display
data in simple forms

Look at Source 2. What does the line represent?

| can use geographic terminology
to interpret data

Look at Source 1. Do countries in the northern or
southern hemisphere generally use more water?

Step 2

a | can explain spatial characteristics

Water is said to connect places. Identify what the words
‘connect’ and ‘place’ meanin this context.

b | can explain interconnections
How is Cardinia Reservoir interconnected with the
creation of fresh water at the Dalyston desalination
plant 84 kilometres away (page 72)?

¢ | can compare responses to a

geographical challenge

Compare Source 1on page 65 with Source 2 on page 66.
How do these responses to the challenge of providing
water for the family differ?

e - %

™
10 Irrigation
11 Industrial uses
12 Residential uses
13 Water diversions

~ Outputs

6 Evaporation
7 Transpiration
8 Surface water outflow
9 Groundwater outflow

| can recognise and use
different types of data
List a series of data collection methods that

could be used to identify whether waterina
particular place is safe for humans to drink.

| can describe patterns and trends

Describe the trend for the volume of stored water
in Cape Town using Source 2.

Step 3

a | can explain processes influencing places

Explain the interconnection between spirituality
and water sources in Australia (page 68).

| can identify and explain the
implications of interconnections

Explain implications of the interconnection
between spirituality and water sources in India
(page 69).

¢ | can compare strategies for
a geographical challenge

Compare water saving and storing strategies in
Cape Town with those in Melbourne. What are the
differences (pages 58 and 70)?

d | can choose, collect and
display appropriate data
Create a step-by-step guide explaining how
to create a photo essay to display information
gathered during fieldwork.

e | can explain the reasons behind

a trend or spatial distribution

Source 1: Using the SHEEPT factors explain the
global pattern of water withdrawals.
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Step 4
a | can predict changes in the
characteristics of places

Predict how the Ganges River in India may change in
the future based on current water uses (page 68).

b | can evaluate the implications
of significant interconnections

In the last decade Kenya has faced many years of below
average rainfall, leading to lower food harvests and

high prices for food. What are the implications for the
people of Kenya of the interconnection of these three
factors (see pages 65-67)?

¢ | can evaluate alternatives for
a geographical challenge

Suggest three ways that economically developed
countries can assist those with water scarcity.

d | can use data to support claims

A student would like to explore how water connects
people within their local community. Suggest two
methods that would assist them in their investigation.
Provide some reasons for your response.

e | can analyse relationships
between different data

Compare the relationship between Sources 2 and 3.
Which factors in Source 3 changed or stayed the same
to produce the situation in Source 2?

%, Capstone

a

Step 5

| can analyse the impact of change on places

Suggest five ways we can sustainably use our fresh
water sources.

| can explore spatial association
and interconnections

Find an online map of Australian land use from a reliable
source. Compare the map to the map of Australia’s
average annual rainfall on page 50. Describe the spatial
association between land use and rainfall regions with
less than 250 mm per year.

| can plan action to tackle
a geographical challenge

Australia has the lowest volume of water inrivers of any
inhabited continent in the world. Why is this the case
and what action could be taken to improve it?

| can evaluate data

How relevant is climate data when investigating how
much water we use and have access to in Australia?
| can draw conclusions from

analysing collected data

Explain why some beef production requires more
virtual water for growth than other farm products.

How can l understand water for life?

In this chapter, you have learnt a lot about
water for life. Now you can put your new
knowledge and understanding together
for the capstone project to show what
you know and what you think.
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In the world of building, a capstoneis an
element that finishes off an arch or tops off
a building or wall. That is what the capstone
project will offer you, too: a chance to top off
and bring together your learning in interesting, E H
critical and creative ways. You can complete
this project yourself, or your teacher can make
it a class task or ahomework task.

Scan this QR code
to find the capstone
project online.

L]

B

mea.digital/GHV7_G2
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How can | understand
living In Australia?

Australia is classified as a more economically developed country (MEDC).
This means that we generally have good access to education, healthcare,
transport, open spaces and other key elements that make our country
liveable. In 2019, three of our cities — Melbourne, Perth and Adelaide —

were all ranked in the top 10 most liveable cities in the world.

fadder

4
;
b
Y

80

| can analyse the impact of
change on places

| can analyse and evaluate the
implications of growth or decline
of places and calculate the impact
on people and environments.

| can predict changes in the
characteristics of places

| can predict changes in the
characteristics of places over
time due to population growth.

I can explain processes
influencing places

| can explain the series of actions
leading to change in a place, such
as the decline of rural towns.

| can explain spatial characteristics
| can identify concepts of Space,
Place, Interconnection, Change,
Environment, Sustainability and
Scale (SPICESS) when | read about
living in Australia.

| can identify and describe spatial
characteristics

| can talk about spatial
characteristics at a range of scales;
e.g. Australian cities.

Spatial characteristics

| can explore spatial association
and interconnections

| can compare distribution patterns
and the interconnections between
them; e.g. the importance of
community of place for people

in rural areas.

| can evaluate the implications

of significant interconnections

| can identify, analyse and explain key
population-based interconnections
within and between places, and
evaluate their implications over

time and at different scales.

I can identify and explain the
implications of interconnections

| can identify, analyse and explain
population-based interconnections
and explain their implications.

I can explain interconnections

| can describe and explain
interconnections and their
effects, such as different farming
activities in different climates and
environments.

| can identify and describe
interconnections

| can identify and explain simple
interconnections involved in
phenomena such as people with
similar interests coming together
in community groups.

| can plan action to tackle

a geographical challenge

| can frame questions, evaluate
findings, plan actions and predict
outcomes to tackle a population-
based geographical challenge.

| can evaluate alternatives for
a geographical challenge

| can weigh up alternative views
and strategies on a population-
based geographical challenge
using environmental, social and
economic criteria.

I can compare strategies for

a geographical challenge

| can compare strategies for a
geographical challenge, taking
into account a range of factors

and predicting the likely outcomes.

| can compare responses to
a geographical challenge

| can identify and compare
responses to a geographical
challenge and describe its
impact on different groups.

| can identify responses to

a geographical challenge

| can find responses to a
geographical challenge such as
population growth and understand
the expected effects.

Geographical

challenge




Source 1

Melbourne’s central business district (CBD) is surrounded
by parklands and recreational spaces.

| can evaluate data

| can determine whether data
presented about human settlements
is reliable and assess whether

the methods | used in the field or
classroom were helpful in answering a
population-based research question.

| can use data to support claims

| can select or collect the most
appropriate data and create
specialist maps and information
using ICT to support investigations
into human settlements.

| can choose, collect and display
appropriate data

| can select useful sources of human
data and represent them to conform
with geographic conventions.

| can recognise and use different
types of data

| can define the terms primary,
secondary, qualitative and
quantitative data and represent
data in more complex forms.

I can collect, record and display
data in simple forms

| can identify that maps and graphs
use symbols, colours and other
graphics to represent data.

I can draw conclusions from
analysing collected data

| can summarise findings and
use collected data to support
key patterns and trends | have
identified for population-based
research.

| can analyse relationships
between different data

| can use multiple data sources,
overlays and GIS to find links and
relationships that exist in patterns
of human settlement on Earth.

| can explain the reasons behind
a trend or spatial distribution

| can identify Social, Historical,
Economic, Environmental, Political
and Technological (SHEEPT) factors
to help me explain patterns in data.

| can describe patterns

and trends

| can identify Patterns, Quantify
them and point out Exceptions
(PQE) to describe the patterns

| see.

| can use geographic terminology
to interpret data

| can identify increases, decreases
or other key trends on a map,
graph or chart about human
settlements.

Analyse data

Spatial characteristics

1 What place is shown in Source 1?

Interconnections

2 Interconnectionis the idea that two
things or phenomena are related,
interact or are linked in some way.
Suggest why most major cities of the
world are interconnected with rivers.

Geographical challenge

3 Asaclass, brainstorm key factors that
make your local community liveable.
Are there any elements that restrict
the liveability of your area?

Collect, record and
display data

4 Annual world liveability rankings are
based on survey results.

a Make a list of the types of questions
you think should be asked in a world
liveability survey.

b Is this primary or secondary data
collection?

Analyse data

5 Sketch the photo of Melbourne’s CBD
and surrounds in your notebook. Label it
with elements that make this capital city
one of the most liveable in the world.
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Where did the first
Australians live?

Aboriginal and Torres Strait Islanders are the first peoples of Australia. Most early
Aboriginal people lived along the coast and in the river valleys, where the resources
they needed to survive were plentiful. Today, Indigenous Australians live in all parts
of Australia: in cities, in suburbs and in regional and remote areas.

Finding resources

Early Indigenous Australians looked for places that
were liveable and had the water and food they
needed to survive and thrive.

The highest density of Indigenous Australians
was along the coastline — which means that was
where the most people lived. Those people who
chose to live inland were located mainly along the
banks of the Murray River and its tributaries.

Fresh water was the most important resource
for survival. Early Indigenous peoples hunted
animals that were attracted to sources of water, and
built stone traps to catch fish and eels. Ancient fish
traps used by Wailwan people on the Barwon River
at Brewarrina, New South Wales are 40 000 years
old — which makes them the oldest human-made
structures on Earth.

Living in the desert

Further inland, resources were scarcer and
Aboriginal populations were less dense. In desert
regions, early Aboriginal peoples changed where
they lived according to the seasons. They followed
the summer monsoonal rains and the movement
of animals, or the natural cycles of fruiting plants.

Aboriginal desert peoples knew the locations
of permanent waterholes and followed birds to
other available water sources. They dug up the roots
of trees known to hold water — and even caught
a species of water-holding frog and drained the
water from it to get the water they needed.
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Connection with the land

For Indigenous Australians, liveabilty means
much more than whether an area can supply
food and water.

Indigenous Australians have a strong sense
of identity that comes from belonging to a region.
The deep relationship between Indigenous
Australians and the land is often described
as connection to Country.

Source 1

ﬁ
The Wailwan people built fish traps on the Barwon River

at Brewarrina, New South Wales, about 40 000 years ago.
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Learning
Ladder G3.1

Show what you know

1 Listtheimportant factors that contributed to a
place’s liveability for early Indigenous Australians.

Spatial characteristics

Step 1: | can identify and describe
spatial characteristics

Source 3: Identify the regions of Australia that had
the densest populations of Indigenous Australians
before the arrival of Europeansin 1788.

Step 2: | can explain spatial characteristics

Describe why a sense of connection to the land
isimportant for Indigenous Australians.

Step 3: | can explain processes
influencing places

Source 3: Which inland environments had the
POPULATION DENSITY greatest populations before 1788 and why
(SQ KM PER PERSON)  CULTURAL AREAS 5 were they important resources for Aboriginal
1to 10 Gulf Name ' " Australians?

101020 Boundary 52 . .
2010 40 Tasmani Step 4: | can predict changes in
401090 the characteristics of places

Look at Source 1on page 30 of the History section.
Describe the cultural borders of Indigenous
Australians, and compare this to our state and
territory boundaries today.

Source: Matilda Education Australia

Source 3

Population density of Aboriginal Australians before 1788
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Where do we
live today?

Australian population

i
Australia is mainly desert, and is one of the world's kigf;;grrg’}ufgug;;s &~ f’} |
most sparsely populated countries. Nine out of ten f&\ \;j 2 §/,,\ |
Australians live in urban areas along the coastline. INDIAN {\”\//"\_,/“ /
OCEAN | //
Australia’s population distribution f//
In area, Australia is the sixth largest country in the world, butitis only the /x g™ i
53rd largest in terms of population. In summary: large area, not many people. (C\x« \ b _ =
So even though Australia’s total population reached 25 million people in j? | g Tropic of Capcom.
2018, it was still the third most sparsely populated country in the world. - \f’\ Nz MWeSte rn
The average population density is just 3.3 people per square kilometre. (~ _JJ\/—“”“—”‘ Australia
Australia’s low population density — the number of people per square ' —r f<x“ 8:,4%
kilometre — is due to the desert land that makes up much of Australia’s interior. \gk ( "
Seventy per cent of Australia receives less than 500 mm of rainfall per year and gl -
is classified as desert or semi-desert. Very few Australians live in the arid centre ,'\\{ il s N
of the continent. ¢ N .
Eighty-nine per cent of Australians live in urban areas along the coastline, ‘ ?}" §

with 40 per cent of all Australians living in either Sydney or Melbourne. Sydney
is Australia’s largest city, with a population of 5.1 million. Melbourne is growing
faster than Sydney and looks set to take over as Australia’s largest city by 2054.

Growth' 2014 20342 20542
e o e e it PR R R A R Source 2
' Population | Population ; Population
_________________________________ (:000) i (:000) L (:000) o Map showing Australian
Adelaide 1.06% 1304.6 | 16047 1843.7 population density
Brisbane 1.92% 2274.6 1 3340.6 4406.6
Canberra 1.70% 386.0 N/A N/A
Darwin 2.30% 140.4 | 175.5 212.6
Hobart 0.67% 219.2 250.4 266.6
Melbourne 1.95% 4440.3 62381 7982.4
Perth 3.05% 2021.2 : 3451.8 4923.0
Sydney 1.50% 4840.6 | 6432.6 7966.4
1 Annual population 2 Estimates based on medium levels of fertility,
growth rate between overseas migration, life expectancy and
2009 and 2014 interstate migration flows
Source 1

Collie: Rural town
Population: 8798
Population density: 5.1 per sq km

e
Expected growth of Australia’s capital cities over time
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Learning
Ladder G3.2

Territor

Show what you know

1 Whydoes Australia have such a small population
if we have one of the biggest countries?

2 Howdoesclimate influence liveability in different
regions of Australia?

Spatial characteristics

: )/
Kati Thanda-Lake Eyre} 4 T
g LB ¢
Soutﬁ\—\ Q‘/'— / /
Austt;galiag ¥

Y

Step 1: | can identify and describe
spatial characteristics

3 Source 1: Use the table to rank Australia’s capital
cities based on their predicted populationin 2034.

Step 2: | can explain spatial characteristics

4  Source 2: Use PQE to describe the distribution
of people in Australia per square kilometre.

Step 3: | can explain processes
influencing places

POPULATION DENSI
(PEOPLE PER SQ KM)

?c\)/?r 11%% 5 Sources1and 2: Use SHEEPT to explain Australia’s
0 0 Source: Matilda population distribution.

1to 10 i Education Australia . .

0.1t0 1 & i Step 4: | can predict changes in

Underot T@asmani

the characteristics of places

6 Sourcel:Usethedatainthetabletocreatea
graph showing how the population is expected to
grow between 2014 and 2054 in Australia’s eight
capital cities.

7 Usingthe graph you created in question 6,
describe those cities that are expected to grow
the fastest and slowest over the 40-year period.

Suggest reasons to support the trends.

Using PQE, page 156
Using SHEEPT, page 158

Sydney: Major city
Population: 5131326
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Why do we live
where we do?

Early Indigenous Australians made decisions on where to live based on natural factors
they needed to survive. European settlers had to make these decisions too. Towns and
cities in Australia have developed in these areas. Today, the liveability of a place also
includes access to services and work, and the quality of the environment.

Natural factors

Liveability in Australia depends on water, climate
and flat land.

Fresh water

Access to fresh water is the most important factor
in the liveability of a place. People originally settled
near rivers and lakes, and in areas of high rainfall.
Today, modern technology means that food and
water are available right across Australia.

86 Good Geography 7

Settlements in Australia are mainly located
around the coastline, where the highest rainfall
occurs. The biggest towns and cities are mainly
located along the east coast, between the Great
Dividing Range and the coastline.

Climate

Climate is a very important factor for liveability.
Most Australians choose to live in those regions
that have a mild climate, without extremes

of heat or cold. Other people prefer hotter or
cooler climates.

Many retired Australians prefer the warmer
coastal climates of Queensland’s Sunshine Coast
and Gold Coast.

Flat land

Flat or gently sloping lands are the most densely
populated areas in Australia. Most Australian towns
and cities have developed on the flatter coastal
plains, and along mountain valleys. That’s because
farms and transport networks are easier to develop
on flat land, and it is easier and cheaper to build on
than hilly land.

The most liveable areas of Melbourne are on
the flat coastal plain surrounding Port Phillip Bay,
as shown in Source 1.

Source 1

I
Melbourne’s metropolitan area spreads out across the flat coastal
plain between Port Phillip Bay and the Dandenong Ranges.
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This map shows different environments, including
where people choose to live.
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Human factors
Where people choose to live also depends on human factors —
such as access to services and facilities, the quality of the
environment, safety, and closeness to friends and family.

A person’s ideas about liveability change depending on

their age and the stage of life they are at. School-age

children might rate the liveability of an area highly if they

are close to school, friends, public transport and facilities
such as sporting grounds and shops. Adults with families
might need schools, healthcare, affordable housing, outdoor
recreation areas and access to jobs. How liveable a place
is depends on what is important to you.

Services
Liveabilty increases with good access to services.
Local shopping centres give people access to
supermarkets, shops and restaurants, as well

as services such as doctors and hairdressers.
Good access to public transport and an efficient
road system help people to move around.

Other community facilities that
can improve liveability include
playgrounds, sports arenas,
parks, skate ramps and

bike tracks.

Source 5

L
Example of a community
environment

Cultural connections
A key factor in making a place liveable is feeling
part of the community. People often choose to live

near family members and friends, or to find areas where
people with similar interests live. People migrating from overseas

Employment
People of working age need to live in a place
where they can access employment. The most
jobs are generally in capital cities and larger
towns, so many young people move from country
towns to cities to study and to find employment.
Mining towns with very few facilities and services
can also be a magnet for workers because they
offer high-paying jobs.

to an Australian town or city might be attracted to a town or city where
other people from their cultural background live. This gives them some
familiarity, with local shops selling products from their home country, and
local services available from people who speak their language. More than
60 per cent of the population of the Melbourne suburb Box Hill were born
in China, or are of Chinese ancestry.
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Housing
Selecting a home is based on finding the most liveable
area where you can afford to buy or rent. Some key
decisions include how close the housing is to facilities
such as shops, transport and parks. The size and
type of the home selected will differ - some
people will want a large home with a
garden, where other people will want
a low-maintenance apartment.

Learning
Ladder G3.3

Show what you know
1 Whyisliving next to a fresh water source no longer

necessary in order for a place to be liveable?

Analyse data

Step 1: | can use geographic
terminology to interpret data

Source 1: Suggest two reasons why most
Australian cities developed on the flatter
coastal plains.

. Step 2: | can describe patterns and trends

Avery important factor in the liveability -
of a place is that people feel safe in their 3 Sources?2and 3. Why do fewer Australians
homes and within their communities. choose to live in central Australia?

Areas with lower crime rates are the most Step 3: | can explain the reasons behind
liveable. Safety is even more importantin a trend or spatial distribution

countries that suffer from warand conflict. 4 Source 5: List the factors that make livingina

Environment community more liveable. Rank your list according

Environmental quality impacts on the liveability of places, and to the factors that make your community liveable.
the quality of life for people living there. Factors that contribute

to the quality of the environment are the climate, the quality of
the air and water, the availability of parks and open spaces, and

Step 4: | can analyse relationships
between different data

how it looks — the aesthetics. Increasing numbers of Australians 5 Compare Source 4 on page 87 with Source 2 on
are choosing to move to coastal areas or rural areas to enjoy the page 84. How is population density interconnected
natural environment and leave the pressures of urban life behind. with the physical features of the land?
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What's life like in Tully?

Tully is a town in far north Queensland. It is built on flat land
in a valley between some of the highest peaks in the Great

Dividing Range.

Climate and liveability

Tully has a tropical climate, with maximum temperatures above 24°C
throughout the year. It also has the second-highest rainfall of any town

in Australia — with more than four metres of rainfall each year! The warm

climate is part of the liveability of Tully for its residents — along with the
World Heritage-listed rainforest of Tully Gorge, the tropical islands and
nearby Mission Beach.

Tully was established in the 1920s as a sugarcane-growing town,
because it has the perfect climate for growing tropical crops such as
sugar cane and bananas. In harvesting season, the Tully sugar mill

employs more than 12 per cent of the town’s population of 2400 people.

About 325 growers in the region supply the mill with sugarcane, which

is transported to the mill via 200 kilometres of special ‘cane train’ railway.

Climate graph for Tully, Queensland

- Maximum temperature I Rainfall
°C mm
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30 e ———— 600
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Source 1

Source: climate-data.org, 2019
Climate graph for Tully

90 Good Geography 7



Source 2

Asugarcane train pulls a long load of harvested sugar
cane along special railway lines that connect the farms
to the Tully sugar mill. The sugar industry is the key

i)
employer in the Tully reg»on

Source 3

«A satejllite image of Tully, a sugarcane Le q r n i n g

town in far north Queensland. The

town of Tully, the sugarcane farms L d d

and the sugar mill are all located on a e r G3.4
theflatland at the base of the Great =_—
Dividing Range. Tully is one of the

wettest towns in Australia, with an
average annual rainfall of more than Show what you know

4000 mm. . 1 What factors attract people to live in Tully?

2 Source 1: Roughly how much rainfall occurs in
summer and what impact might it have on the
population?

Interconnections

Step 1: | can identify and
describe interconnections

Is there an interconnection between regions
with a tropical climate and rainforest?

Step 2: | can explain interconnections

Source 3: Explain the interconnections with
the Tully sugar mill.

Step 3: | can identify and explain the
implications of interconnections

Source 3: Draw a sketch map of the satellite image
and use a key to identify high land, flat land and
creeks. Use a grid pattern to overlay the area of
farms. Explain the interconnection between the
area of farms and the physical features.

: Step 4: | can evaluate the implications
Sugar cane and of significant interconnections

banana farm . .
gt s Source 1: Evaluate the interconnection between

climate and growing sugarcane and bananas.
Why do farmers choose to grow sugarcane and
bananasin the Tully region?
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How do places change
over time?

Growth areas on the rural—urban Percentage of

o 5 oae 5 lati th b
fringe of major cities are attracting Fegion, 20062016

thousands of new residents — at the 5 \.
same time as many small rural towns
are losing population and services
and becoming less liveable.

A simple way to measure the liveability of a
place is to calculate whether it is growing

or declining. Fast growing areas show there

is demand - people want to live there.

The fastest growing places in Australia are new
housing estates on the edges of capital cities.

Source 1

Percentage of population
growth by region, 2006-2016

Tom Price

The mining industry has driven growth in
places such as Tom Price, a town in Western
Australia. The population of Tom Price grew N

POPULATION CHANGE, 2006-2016
Over 20%

10 to 20%
by 85 per cent during the 2006-2011 mining A Omio%
boom. Then, as the mining boom ended, the . R Decline
population declined by 50 per cent between
2011 and 2016. Source: Australian Bureau of Statistics, 2015-16

Hughenden, Queensland
Hughenden is a small town

in outback Queensland. It has
lost half its population in the
last 50 years. Hughenden

is a service centre for the
surrounding agricultural areas,
but businesses have closed as
people have left the town — and
one of the businesses to close
was the Grand Hotel. The town is
hopeful that a recent discovery
of dinosaur bones will bring
tourists to the area.
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Population growth in capital cities 2006-2016
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Years

Growth and decline can also be linked to work
opportunities, such as the rapid increase and
decrease of populations in mining towns like
Tom Price, in Western Australia. Small rural towns
more than 100 kilometres from capital cities
represent many of Australia’s declining
populations. Tough farming conditions
have forced many farmers off the land;
in turn, this forces shops, schools and
hospitals in nearby country towns
to close.

Learning
Ladder G3.5

Show what you know

1 Whyare places with growing populations more
liveable and those with declining populations less
liveable?

Why did the population of Mount Tom Price
change so rapidly in the decade between 2006
and 20167

Where are the fastest growing places in Australia
and why are people attracted to these places?

Collect, record and display data

Step 1: | can collect, record and
display data in simple forms

4  Whatdothelines on the graph in Source 2 show?
Step 2: | can recognise and use
different types of data

5 Source 2:Is this line graph a source of primary
or secondary data? Justify your response.

Step 3: | can choose, collect and
display appropriate data

6 Listthe primary and secondary methods you
could use to collect appropriate data investigating
whether the population of your local suburb is
growing or shrinking.

200 400 m

Step 4: | can use data to support claims

Doreen, Victoria
The population of Doreen in Melbourne’s outer
north doubled between 2011 and 2016, as new
housing estates were build on what had been
farmland. New services such as supermarkets,
shopping centres, schools and medical centres
have been built to support the growing population.

7 Lookup Google Earth Engine (http://mea.digital/
gh7_g3_1). How has Google used data to show
changes to Las Vegas? How effective is it?

Living in Australia 93



L
G3.6

thinking locally
e

What is the impact of Nyah
West's declining population?

Nyah West is a small town in north-western Victoria, near
the New South Wales border. It was established in 1915
when the railway was extended from Swan Hill, and it

has since supported the surrounding irrigated farms

that produce wine, dried fruit, vegetables and wool.

Nyah West

Many farmers sold up and moved away after a long drought and falling
prices for dried fruit. Like many small rural towns in Australia, Nyah West
is losing its people to larger cities such as Melbourne and to the nearby
‘sponge city’ of Swan Hill, which soaks up the populations of smaller
surrounding towns as they lose their services. Nyah West lost several
government services and all of its banks in the 1980s and 1990s. These are
all now available in the growing town of Swan Hill, just 20 minutes away.

Population change in Nyah West and Swan Hill, 2006-2016

Source 1
o 1 4
§ 5 { ’ Population
_g- 0 — I change in Nyah
® 2006 1 [16 West and Swan
g -5 Hill, 2006-2016
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Age groups living in Nyah West and Victoria, 2016
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0 L Source 3
40-59
Age group Swan Hill offers a wide range
B Nyah west # Victoria of services for its residents
Source: Australian Bureau of Statistics and the local region.
Source 2
—

Age groups living in Nyah West and Victoria, 2016
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Source 4
V-

Vacant shops line the main street of Nyah West, a
declining town in Victoria’s Mallee region. Only
three of the 20 shops in the main street are
still open. Once it had three more cafes,
s, two hairdressers,
ker, a gunsmith, a bank, thre
“doctors and a nursing hosp
- The primary schoolis still
_ there buthasonly half

W—

“New South Wales

Victoria

Pyt X Learning
42 g Ladder G3.6

Show what you know

i m 1 How have changesin Nyah West altered the
liveability of this place?

Geographical challenge

Step 1: | can identify responses
to a geographical challenge

1 Source 4: What evidence of a declining population
. is there on the main street of Nyah West?
How does this make a place less liveable?

.

Woorinen South .

Step 2: | can compare responses
. to a geographical challenge

» . " - Source 1: Compare the population change in
Nyah West and Swan Hill between 2006 and 2016
and suggest why this pattern has occurred.

Step 3: | can compare strategies
for a geographical challenge

Oneimpact of population decline in Nyah West is
its ageing population. Use data from Source 2 to
explain this pattern and suggest the services Nyah
West might need to support this population.

Step 4: | can evaluate alternatives
for a geographical challenge

Source 3. How far do Nyah West residents go now
to access services they once had in their town?
What alternatives do they have?
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Why do people live
In cities?

Major cities such as Sydney and Melbourne are some of the most liveable in the
world. They attract people with job opportunities and a wide range of services
available in education, health, entertainment and shopping.

Living in big cities

Australia is one of the most urbanised countries in

the world — with 89 per cent of our population living

in cities. Over 66 per cent of Australians live in the

metropolitan area of Australia’s eight capital cities.
Large cities attract people to live there because

they have:

« jobs - 75 percent of all jobs are based in
Australia’s major cities

« education opportunities at a range of public and
private schools, universities and training colleges

» alargerange of shops and businesses

e entertainmentat large sporting arenas,
theatres, cinemas, museums and art galleries

« transportinfrastructure such as airports, major
highways and railway lines

» alargerange of health services, including
specialists and large hospitals.

Liveable capital cities

Australian cities are continually voted the most
liveable cities in the world. In 2018 and 2019,
Melbourne was listed as the second most liveable
city in the world after being the most liveable city
for seven years.

Source 1

4q
Cyclists on a bike path heading towards the
Melbourne CBD. Open space, walking trails and
bike paths make busy cities more liveable.




because they are smaller and less crowded than
many other large cities around the world. Australian
cities also have good education and healthcare, and
relatively low crime rates.

Average weekly commute times across Australia, 2017
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Major cities such as Melbourne offer large entertainment venues, such As a city grows, more people use its infrastructure, such as
as the Melbourne Cricket Ground and Rod Laver Arena, along with transport. This leads to increased traffic and travel times,
arange of art galleries, theatres, cinemas and restaurants. which can make a city less liveable.

The Global Liveability Index ranks 140 cities
in the world according to these factors:

Stability — the threat of terror, war and crime Le q r n i n g
Ladder G3.7

Health care availability and quality

Culture and environment

Education availability and quality

Infrastructure — quality of housing, transportation,

water, energy and telecommunications. .
Geographical challenge

Australian cities score well in liveability studies
Step 1: | can identify responses

to a geographical challenge

Work with a partner to create a list of the pros and
cons of living in a city environment. Share your
list with the class. Did you have different ideas

. . . . ors to other groups?
Maintaining liveability Step 2: | can compare responses
As cities grow, open spaces are replaced with housing to a geographical challenge
— this happens particularly on the edges of cities, where Give two reasons why Melbourne was ranked

new suburbs appear on what was previously farmland.
Then schools, shopping centres, medical centres,
transportation, sporting facilities and other services
need to be provided to meet demand from residents
in new suburbs.

second-most liveable city in the world in 2018.

Step 3: | can compare strategies
for a geographical challenge

Source 3: Which capital city has the longest
weekly work commute? What strategies could be
used here to improve the liveability of this place?

As city populations rise, more pressure is put on Step 4: | can evaluate alternatives

infrastructure and services. On average, Sydney and for a geographical challenge

Melbourne drivers now spend one hour and 10 minutes
commuting to and from work each day. By 2031
commute times are predicted to be two hours a day.

Source 1: What examples are given here to
improve the liveability of large cities. Why is it
sometimes difficult to supply these in large cities?
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economics+business

How do we plan for
population growth?

Melbourne is Australia’s most liveable city — but it is under pressure from record
population growth. This is an economic issue. City planners have come up with
a range of solutions, each with its own costs and benefits.

Record population growth

Melbourne is one of the fastest growing
cities in the developed world. In 2017
it grew at a rate of 2.7 per cent, which

is double the growth rate of most

cities in advanced countries. Itis a
growth rate usually associated with
cities in less economically developed
countries (LEDC), such as those in
South America and Africa.

According to figures from the
Australian Bureau of Statistics,
Melbourne’s population grew more
than 2.5 per cent each year between
2011 and 2017. In the same period,
Sydney grew by 1.8 per cent.

In 2017, Melbourne added 123 000
people — and since 2011 it has increased
its population by 650 000 people.

Melbourne’s economic problem

Population growth is an economic
problem. As more and more people
come to live in Melbourne, the need
for essential services such as housing
and water is increased.

Needs are items that people require
for survival, such as food, water, clothing
and housing. Needs are different to
wants, which are products or services
that are not critical for survival, such as
more public transport and better roads
to reduce travel times.

98 Good Geography 7
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Melbourne isone of the fastest
growing cities inthe developed
world — which makesiitdifficult
for transport systems to'cope.

TR
In 2018, Vienna was declared the world’s most
liveable city, replacing Melbourne. Vienna’s smaller

population of 1.8 million is a big factor in its liveability —
cities with higher populations face greater challenges.

Melbourne’s fast urban growth has a negative effect
on its liveability. As urban areas grow into what used
to be farmland — called urban sprawl — the liveability
of cities is threatened. Melbourne’s fast population
growth has led to high prices for homes and lengthy
traffic jams.

Planning for the future

Economists work with governments and businesses to
help solve economic problems, such as rapid population
growth. They calculate the needs for Melbourne’s
growing population, such as the number of homes
required. Economists prioritise the different wants

of consumers — such as transport, schools, medical
services and green space — and suggest ways to satisfy
as many wants as possible.

There is often more than one way to solve an economic
problem, and each solution will have its own costs and
benefits. Some suggested solutions for Melbourne are:

« reducing the number of migrants coming to Australia
to remove pressure on resources

« increasing the density of new housing developments,
so more homes can be builtin a smaller area

« encouraging people to move from urban to country
areas to relieve urban congestion — which is called
decentralisation.

Learning
Ladder G3.8

Economics and business

Step 1: | can recognise economic information

Why is population growth an economic problem?

Step 2: | can describe economic issues

Source 1: Look carefully at the map showing

the change in Melbourne’s population.

a Usecompassdirections to explain the
fastest growing population areas.

b  Whatdo most of the areas with the largest
population change have in common?

Step 3: | can explain issues in economics

Source 1: What additional problems might
economists face when planning for growth
of new suburbs on the outer rim of the city,
compared to growth in the inner suburbs?

Step 4: | can integrate different
economic topics

In what ways is Melbourne’s population growth
affectingits liveability?

Step 5: | can evaluate alternatives

List three solutions to solve the economic
problem of population growth in Melbourne.
Search online to find one example of a plan
to ease the problems of overpopulation

in Melbourne.
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Why is a community
of place important?

Living in a community brings people together. Being part of a community helps
people feel more connected and supported — and makes a place more liveable.

Connected communities Sports practised by boys and girls aged 6-13 years

70
The most liveable places are those where Base: Australian children 6-13
everyone feels connected to the local community. 60 M Boys

Girls

A community is a group of people who have
something in common such as a neighbourhood,
aworkplace, a school, a sporting club, a returned
soldiers league or a language group.

We are all members of many different
communities that make our lives more enjoyable.
For example, over 6 million Australians are actively
involved in sporting communities. They might play
sport at an elite level or just for fun, or they might
be a spectator or follow a particular sporting team. Sport

Percentage (%) of participants

Source: Roy Morgan Young Australians Survey, 2015

Swimming Soccer Bicycling Cricket Tennis AFL Netball

Source 1

Community of place —A : 4 :
Sports practised by Australian boys and girls aged 6-13 years

A community of place is a community of people
who come together because of where they live,
work, visit or spend time.

Source 2

-v—
Shri Shiva Vishnu Hindu

temple at Carrum Downs
is a popular community
venue for Melbourne’s
Indian community.

People living in remote or rural areas need
the support and sense of belonging to a local
community to overcome the isolation of where
they live. Places such as schools, churches,
sporting clubs, cafes and hotels are
important meeting points for country
people. Community events — such as
rodeos, agricultural shows,
festivals, sporting events and
social celebrations — are
important to help overcome
the loneliness felt by many
people on the land.
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Source 3
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People connect with eachiother when they join

up to share a common interest, such as sport.
If people feel connected through communities,
the place they live in becomes more liveable.

Boys and girls have avariety of sports they can
be involved in, and their participation in sports
has changed over time.
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Show what you know
1 Define the term ‘community of place’.

2 How does ‘community of place’ increase
the liveability of an area?

Interconnections

Step 1: | can identify and
describe interconnections

Discuss how living in a community helps people
interconnect.

Cultural communities

Step 2: | can explain interconnections
People are often attracted to a place where they

know there are other people from the same cultural
background. Half of Australia’s population was either
born overseas or has a parent who was born overseas.
So some people find specific rural towns — and specific
suburbs in some cities — are more liveable for them
because they know there are other people living there
who share their language and culture.

4  Source 3: Suggest two reasons why sport
enables interconnection.

Step 3: | can identify and explain the
implications of interconnections

5 Listthelocal community groupsin your area.
As a class, discuss how these groups contribute
to the local community of place.

Step 4: | can evaluate the implications

o of significant interconnections
Cultural communities often share the same

religious beliefs. Melbourne has Australia’s largest

Indian community, so Hinduism, which is India’s

biggest religion, has become Melbourne’s fastest

growing religion. Belonging to a religious community
L helps make places more liveable for new Australians
who have migrated from another country.

6 Source 4: Why are opportunities for
interconnection through a community of place even
more important for people in rural communities?

Source 4

J Agricultural shows are a way of bringing rural communities together.
Local, regional and state shows give an opportunity to showcase livestock
and produce. For many people in remote areas, the local show is the
highlight of the year - and the focus for the whole community.
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civics+citizenship

What are social values?

Liveability is improved when people feel connected to a place, community or society.
Australia is a multicultural and multi-faith country. This means that everyone has
the freedom and the right to practise and share their cultural beliefs, free from
discrimination or censorship.

Values « Equality for everyone, without discrimination.
While each individual has their own beliefs, Australians All Australians deserve a ‘fair go’ to access work,
share the values of respect, compassion, equality, education and healthcare, regardless of their sex,
inclusion and freedom. These values guide our race or wealth.

behaviour, and help us to live in harmony. They are « Compassion towards people that need our help.

reflected in the Australian Constitution and in our laws. For example, compassion towards refugees who
As Australia has developed over time, its people, may have fled from difficult circumstances, such

governments and the legal system have promoted as war, and who arrive with different values,
these values: beliefs and language.

» Freedom to make our own decisions within the * Inclusion of every person that makes up our
boundaries of the law. Australians enjoy freedoms society, no matter what they look like or how
that some other people don’t have, such as the they choose to live. The most liveable places are
freedom to openly express opinions in public those where everyone feels connected to the
and the freedom to practise different religions. community, rather than living in isolation.

Source 1

Akey Australian value is freedom of speech.
Australian citizens can speak openly and
protest peacefully when they want to let
their views be known.
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Amosque built by the Cyprus
Turkish Islamic community in
Sunshine, Vi Cto 10

o

Religion Australian population 2016 (%)

Buddhism

Hinduism

No religion

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, en ot s s R SRS e AL Ao

Declined to answer

Source: Australian Bureau of Statistics, 2016

Source 3

Major religions in Australiain 2016

Learning
Ladder G3.10

» Responsibility for our actions, and making sure
that others do not suffer as a result. All Australians
should understand what is right and wrong —
laws are in place to make sure that people act

responsibly (see page 65 of the History section). Civics and C't'zenSh'P

Step 1: | can identify topics about society

Re"glon 1 Source 2: Look at the photo of the mosque.

a  How has the Turkish commmunity influenced
the character of Sunshine?

b  How does the mosque help the Islamic
people in Sunshine feel connected to the

One of the freedoms enjoyed in Australia is the
opportunity to practise whatever religion you choose, or
no religion at all. Australia has developed as a multi-faith

society as people from many different cultures have community?

brought their customs, beliefs and religions. Step 2: | can describe societal issues
Australia is also a secular country, where the church 2 Whatisinclusion? Why is it an important

is separate from the government and does not directly Australian value for communities?

influence the decisions of government. In a secular Step 3: | can explain issues in society

nation the religious beliefs of one group of people are 3 Whatdoes it mean to an Australian to be given

not forced onto those of other faiths. Australia is able to a‘fairgo'?

support people to choose their own religious beliefs or Step 4: | can explain different points of view

to be atheists (people who do not have a religion). 4  Source 1: Look at the photo of the protesters.

a  Whichkey value in Australian society are

Nearly a quarter of the world’s countries are non- )
these people using to stage a peaceful

secular, where the legal and government systems are

protest?
based on religious teachings. Most of these countries b Whichvalues do they think are beingignored
are in northern Africa and south-east Asia. Some by other Australians?
examples of non-secular nations are Iran (Shia Islam), Step 5: | can analyse issues in society
Iraq (Islam), Israel (Judaism), Malaysia (Sunni Islam), 5  Discuss this question: Are Australians free
Cambodia (Buddhism) and England (Protestantism). to do whatever they want to?
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How do environments
affect liveability?

The quality of the environment is an important factor in the liveability of a place.
In large cities, liveability improves with access to clean air and open space.

To find clean air and open space, people are increasingly moving away from
cities to coastal or rural areas so they can enjoy a more liveable environment.

Sea change

More people are choosing to live in coastal towns,
where they can enjoy the natural environment

as well as swimming, surfing, fishing and walking
along the beach. The decision to move to a coastal
location is known as a sea change. Increasingly,
large numbers of people are moving to coastal

areas to get away from the pressures of big city life.

Apart from capital cities, coastal communities are
the fastest growing regions in Australia.

Tree change

When people move from the city to a rural
area, it is known as a tree change. A tree
change is usually made in search of a more
liveable environment. Country towns offer
people a better balance of work and leisure
(called ‘work-life balance’), a lower cost of

Source 2

.
Adelaide is consistently voted one of the most liveable cities
inthe world. The central business district is surrounded by
parklands for Adelaide’s residents to enjoy.

Population change in Victorian coastal regions 2006-2016

housing and living, clean air and a slower
pace of life.

For people considering a tree change,
the lower cost of homes in rural areas is
tempting. A buyer might get a large home on
a block of land for the price of an apartment
in a capital city. More than 30 per cent of the
people moving to country areas say the cost
of living was their main reason to move.

Source 1
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Source 3

sidents of Victoria’s Surf Coast enjoy a pre-dawn

 surf. Some of them will then head off to work locally.
Others will be driving to jobs in Geelong (20 minutes)
or Melbourne (90 minutes). More and more people
are making a ‘sea change’ to enjoy the coastal

environment and the activities available there.

With improvements to internet connections across

Australia, more residents can make a tree change and
work from home to minimise their travel time and
increase their quality of living.

A key motivation for a person to make a tree
change toarural areais to find a better living
environment. The aesthetic appeal of rolling green
pastures with grazing animals and fresh air appeals
to many people.

Green belts and wedges

Green belts and green wedges are undeveloped

areas within or around cities that have been set aside

for open space. Green belts surround the outer limits

of cities, and green wedges run through urban areas.
These green zones help make major cities more

liveable, as they:

e protect natural and rural environments

e improve air and water quality

« give city residents access to rural and natural
environments

» provide bushwalking, camping and riding areas
close to cities

« provide a connected habitat for native animals
and plants.

Source 4

Learning
Ladder G3.11

Show what you know

Birregurra is a small rural town with a population of 828 people. It is
located in the foothills of the Otway Ranges, about 130 km south-west
of Melbourne. Birregurra is surrounded by grazing land and is close to
coastal attractions such as Port Campbell.

What is a sea change? What is a tree change?
Why do people choose to make them?

Collect, record and display data

Step 1: | can collect, record and
display data in simple forms

Source 1is a choropleth map.What do these types
of maps show?

Step 2: | can recognise and use
different types of data

Source 4 is an oblique aerial photograph. How is
this form of data useful in understanding places?

Step 3: | can choose, collect and
display appropriate data

As aclass, create a list of questions to determine
whether people in your class would prefer a tree
change or a sea change. Survey the whole class
and graph the results.

Step 4: | can use data to support claims

Refer to the data you collected in question 4.
Provide some possible explanations as to why
your class prefers a sea change or tree change.

Surveys, page 150
Graphing, page 164
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Why is Torquay booming?

Torquay is a coastal town just 20 minutes from Melbourne. Between 2001
and 2016, its population grew by 130 per cent — putting it at the centre of
one of the biggest population booms in Australia.

Families are choosing to make a sea change to enjoy the coastal environment of Torquay,

with many people commuting to Melbourne each day for work. As the population grows,
new services such as schools and shopping centres are being built.

Source 1a

v
Oblique aerial view of Torquay in 2006 when

—Jorquay’s population was just 6695 ..

2006
Torquay Torquay
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Torquay’s age-sex profile between 2006 and 2016

2006 2016 Source 2
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Show what you know

1 Whyare more people making the sea change
to Torquay?

2 Whatnew services does a community require
with a fast-growing population?

Analyse data

Step 1: | can use geographic
terminology to interpret data

3  Onablank map of Victoria, locate Torquay
and describe its relative location.

Step 2: | can describe patterns and trends

4 Source 2: Use the age-sex pyramids to describe
how the population structure in Torquay has
changed over time.

Step 3: | can explain the reasons behind
a trend or spatial distribution

5 Sources laand1b: Compare the two images from
2001and 2016. As a class, using SHEEPT, discuss
key changes that have occurred in Torquay and
suggest reasons why the growth is occurring.

Step 4: | can analyse relationships
between different data

6 Source 2: How does the population profile for
Torquay compare to the average for Victoriain
20167 Based on this information, suggest the
types of services that need to be built to support
the Torquay community.

SHEEPT, page 158
Population pyramids, page 166
Satellite images, page 167
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asterclass

Learning Ladder

Overall liveability ranking of Melbourne suburbs Number of trees in Victorian suburbs

Mont Albert North

Templestowe

Seaholme

ettty ©) [
o o I
w50 [ peso IBEER
as | wun NER
wwo [ N
Source 1
—

Choropleth map showing liveability of Melbourne suburbs

Liveability score for Australia’s major cities

Suburb i 2015-16 | 2015-16 | 2015-16 | Area

Canberra ! population | population | growth | (km?) 3
Adelaide ' . growth | rate @
”””””””””””””” e e St Sl =1
' ' ' ' @©
Hobart [E—— | South Morang | 64354 | ao7t| 840 5970 §
Cranbourne East ! 23901 : 4956 : 26.201 4290 ‘g
Melbourne + + - 3
ham ! @
i i i : : )
Bllebels PointCook | 50774 | 35120 7401 3690 5
Ty O L T LI 3
Wewepstlte | . = | E ’?P,'[‘g,i %
Wollongong [ESSSSESIESEEEEEEEEE———————— | =~ T a,[’]?[t,i =

Sydney Truganina |

Perth Melbourne - Hoddle Grid |

Darwin cemrecrennno. Melton South |

T t t t t t T Beaconsfield — Officer !

] 10 20 30 40 50 60 74
Liveability score
W 2011 W 2012 2013 Source 4
—_—
Source 3 Population change over time for a range of Victorian suburbs
—_—

Liveability scores of Australian cities

108 Good Geography 7



Work at the level that is right for you
or level-up for a learning challenge!

Step 1
a | can identify and describe
spatial characteristics

Explain why the environment is an important factor
when determining local liveability.

b | can identify and describe interconnections

How do communities help enable interconnections
between people (see pages 100-101)?

c | can identify responses to
a geographical challenge

List three responses to population decline in rural
communities (see pages 94-95)?

d | can collect, record and display
data in simple forms

List the data collected to create the table in Source 4.

e | can use geographic terminology
to interpret data

Look at Source 1. Describe the location of the least
liveable suburbs in Melbourne.

Step 2

a | can explain spatial characteristics

Refer to Source 3. Explain why Darwin’s liveability
score has changed over time.

b | can explain interconnections

Is there an interconnection between Melbourne’s
most liveable suburbs (Source 1) and suburbs with
more trees (Source 2)?

c | can compare responses to
a geographical challenge

Compare responses from urban planners working
to improve the liveability of large cities. Which do
you think is the most important (see pages 98-99)?

d | can recognise and use
different types of data

Source 3isan example of a clustered bar graph.
Explain how this type of graph works.

e

| can

describe
patterns 3 3
and trends s Stk

What do the suburbsin
Source 4 have incommon?

Step 3

a

| can explain processes
influencing places

Refer to Source 1. Using data, outline the
liveability ranking of South Yarra and Hallam and
suggest possible reasons for the difference.

b | can identify and explain the
implications of interconnections
Explain the interconnection between the area
of farms and the physical features in Tully
(pages 90-91).
¢ | can compare strategies for
a geographical challenge
List three solutions to solve the geographical
challenge of population growth in Melbourne
(see pages 98-99).
d | can choose, collect and
display appropriate data
Using the data from Source 4, graph the population
growth rate of 10 Victorian suburbs for 2015-2016.
e | can explain the reasons behind
a trend or spatial distribution
Use SHEEPT to explain the pattern shownin
Source1on page 92.
Step 4
a | can predict changes in the

characteristics of places

Describe the capital cities in Australia that are
expected to grow the fastest and slowest by
2054 and suggest reasons to support the trends
(Source 1, page 84).
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Masterclass

| can evaluate the implications ¢ | can plan action to tackle

of significant interconnections a geographical challenge

Why are opportunities for interconnection through Using Nyah West as an example (pages 94-95), list the
acommunity of place even more important for actions the town could take to improve its liveability.
people with different cultures and languages d | can evaluate data

(see pages 100-01)?

c | can evaluate alternatives for
a geographical challenge

What additional information would be useful to test
the reliability of the data used to build Source 3?

e | can draw conclusions from

How can those suburbs shown as least liveable in analysing collected data

Source 1improve their liveability rating?

. Using a map of Melbourne to locate the suburbsin
d | can use data to support claims

Source 4, identify the region of Melbourne that 7
Local residents in Torquay are pushing for new aged will most urgently require require infrastructure
care facilities. Does the data in Source 2 on page 107 such asroads, schools and hospitals. /
support these claims? Justify your decision.

e | can analyse relationships

between different data ‘.'-e?‘s
=750
Why is Parkdale a good example to support the “I&';\‘"? .
hypothesis that liveable suburbs have more trees? Y
Step 5

a | can analyse the impact of change on places

Compare the satellite images of Torquay in 2006 and I
2016 on pages 106 and 107. What impact has population N
change had in this area?

b | can explore spatial association
and interconnections

Source 1page 92: What is the spatial association
between Australian regions with declining populations
andinland rural towns?

V%, Capstone

How can l understand living in Australia? In the world of building, a capstoneis an Scan this QR code
element that finishes off an arch or tops off a to find the capstone
building or wall. That is what the capstone project project online.
will offer you, too: a chance to top off and bring
together your learning in interesting, critical and
creative ways. You can complete this project
yourself, or your teacher can make it a class task
or ahomework task.

In this chapter, you have learnt a lot about
living in Australia. Now you can put your new
knowledge and understanding together for
the capstone project to show what you know
and what you think.

mea.digital/GHV7_G3
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page 116

CAN HUMANS LIVE

INEXTREME
ENVIRONMENTS?

thinking globally

page 128
WHERE ARE
THE WORLD’S

HAPPIEST
COUNTRIES?

economics + business

—
page 134

WHAT CHALLENGES
DO LOW- AND
HIGH-INCOME
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How can | understand
world liveability?

Liveability varies between regions. High-income countries tend to have
access to resources, high-quality education and advanced health care,
while low-income countries may not have the technology and infrastructure
to support their growing populations.

fadder

4
;
b
.

112

| can analyse the impact of
change on places

| can analyse and evaluate the
implications of factors such as
safety and calculate the impact
on people and environments.

| can predict changes in the
characteristics of places

| can predict changes in the
characteristics of places over time
due to factors such as natural
hazards.

| can explain processes
influencing places

| can explain the series of actions
leading to change in a place, such
as people being forced to become
refugees.

| can explain spatial characteristics
| can identify concepts of Space,
Place, Interconnection, Change,
Environment, Sustainability and
Scale (SPICESS) when | read about
world liveability.

| can identify and describe spatial
characteristics

| can talk about spatial
characteristics at a range of scales;
e.g. extreme environments.

Spatial characteristics

| can explore spatial association
and interconnections

| can compare distribution patterns
and the interconnections between
them; e.g. the safety of places and
patterns of liveability.

| can evaluate the implications

of significant interconnections

| can identify, analyse and explain key
liveability-based interconnections
within and between places, and
evaluate their implications over time
and at different scales.

| can identify and explain the
implications of interconnections
| can identify, analyse and explain
liveability-based interconnections
and explain their implications.

I can explain interconnections

| can describe and explain
interconnections and their effects,
such as malnutrition and infant
deaths.

| can identify and describe
interconnections

| can identify and explain simple
interconnections involved in
phenomena such as environmental
quality and liveability.

| can plan action to tackle

a geographical challenge

| can frame questions, evaluate
findings, plan actions and predict
outcomes to tackle a liveability-
based geographical challenge.

| can evaluate alternatives for

a geographical challenge

| can weigh up alternative views and
strategies on a liveability-based
geographical challenge using
environmental, social and economic
criteria.

| can compare strategies for
a geographical challenge

| can compare strategies for a
liveability-based geographical
challenge using environmental,
social and economic criteria.

I can compare responses to

a geographical challenge

| can identify and compare
responses to a geographical
challenge and describe its impact
on different groups.

| can identify responses to

a geographical challenge

| can find responses to a
geographical challenge such as
adapting to extreme environments.

Geographical

challenge




| can evaluate data

| can determine whether data
presented about human settlements
is reliable and assess whether

the methods | used in the field or
classroom were helpful in answering
a liveability-based research question.

| can use data to support claims

| can select or collect the most
appropriate data and create
specialist maps and information
using ICT to support investigations
into liveability.

I can choose, collect and display
appropriate data

| can select useful sources of
liveability data and represent
them to conform with geographic
conventions.

I can recognise and use different
types of data

| can define the terms primary,
secondary, qualitative and
quantitative data and represent data
in more complex forms.

| can collect, record and display
data in simple forms

| can identify that maps and graphs
use symbols, colours and other
graphics to represent data.

I can draw conclusions from

analysing collected data

| can summarise findings and

use collected data to support
key patterns and trends | have
identified for liveability-based
research.

| can analyse relationships
between different data

| can use multiple data sources,
overlays and GIS to find links and
relationships that exist in patterns
of liveability on Earth.

| can explain the reasons behind
a trend or spatial distribution

| can identify Social, Historical,
Economic, Environmental, Political
and Technological (SHEEPT) factors
to help me explain patterns in data.

| can describe patterns

and trends

| can identify Patterns, Quantify
them and point out Exceptions
(PQE) to describe the patterns

| see.

| can use geographic terminology
to interpret data

| can identify increases, decreases
or other key trends on a map,
graph or chart about factors of
liveability.

Analyse data

\
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Source 1
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An example of inequality in
liveability in Mumbai, India.

In the background we see large
skyscrapers, parklands and road
networks, and in the foreground
are slums characterised by their
tarproofsand crampedliving
conditions.

Spatial characteristics

1 Source 1: Comment on how liveability
can differin one place.

Interconnections

2 Source 1: Suggest why the world’s
largest slums are found in countries
where people from poor rural areas
are migrating to large cities.

Geographical challenge

3 Source 1: What challenges do you think
the growth of urban populations and
the development of slums present
for governments?

Collect, record
and display data

4  Source1:Thisisaground level
photograph. Ground level and
oblique aerial photographs have
a foreground and a background.
Why is some information hidden
in these photographs?

Analyse data

5 Source 1: Sketch one of the shanty
homes shown in this slum in Mumbai
and label the materials used to build it.
Why do you think this strip of land was
left open for new migrants to the city
to claim for their makeshift homes?
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Where do people live
iIn our world?

Ninety per cent of the world’'s population lives on just 10 per cent of all the available
land on Earth. Some places on Earth — such as deserts, high mountains and polar
regions — are inhospitable, and it is difficult for humans to live there.

Living on Earth

The most liveable places on Earth are between the
Arctic Circle and the Antarctic Circle, where the
temperatures are warm enough to grow food.

Antarctica is the only continent that does not

have a permanent population. Itis the coldest place

on Earth. Scientists spend time on Antarctica — but
mainly during the summer months, when there are
more opportunities to work outside.

The world’s population is 7.8 billion people,
and we inhabit six of the seven continents. Asia has
the highest population, at 4.5 billion people. Sixty
per cent of the world’s population lives in Asia, and
36 per cent of the world’s people live in just two
countries: China and India.

Source 1

e
World population distribution dot map

Population density

The population density of a region is a measure
of how crowded that place is. It is calculated

by dividing the population by the area of the
region. For example, the continent of Australia
has a population of 25 000 000, and an area of
7692 024 square kilometres, so its population
density is 3.25 persons per square kilometre.

Population density varies from continent to
continent. Australia has the lowest population
density of all the populated continents. Asia has
the world’s highest population density — with
146 people for every square kilometre of land.
On average, the world’s population density is
about 15 people for every square kilometre

World population

m One dot represents |
1 million people

.
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Source 2

World environments shown on a satellite image L e a r n i n g
Ladder G4.1

of land on Earth. However, about 90 per cent of the
Earth’s population live on just 10 per cent of the

land — mainly along coastlines and near sources Show what you know
of freshwater. Define the term ‘liveability’.

. . Why isn’t there a permanent human population
Least liveable regions on Antarctica?
Over half of Earth’s land mass consists of regions Brainstorm a list of basic things that humans
with harsh conditions that make it difficult for require tolive ina region.

humans to survive. This is why polar regions, Spatial characteristics
deserts and high mountains have very low

population densities (see pages 116-117).

Step 1: | can identify and describe
spatial characteristics

. Every conti ne.nt hasa .reglon (or reglons) Which continent has the highest population
with low population density: density?
«  Africa: northern half contains the Sahara desert Step 2: | can explain spatial characteristics
« Europe:far north isin the frozen Arctic Circle How does Antarctica’s environment contribute

. Asia: central Asia has the Himalayan Mountains toitslow population density?
and desert Step 3: | can explain processes
influencing places

. Australia: all of central Australia is desert
or semi-desert

Source 2: Identify the environments that provide
. o . the least liveable conditions on Earth. Provide one
«  North America: northern tip is in the Arctic, example for each.

plus deserts in south-west Step 4: | can predict changes in

«  South America: northern half contains the the characteristics of places

Amazon rainforest. Source 1: How will the pattern shown on this map
change as the world’s population grows?
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Can humans live in
extreme environments?

Some of the least liveable places on Earth are mountains, deserts and polar regions.
Over time, some people have adapted well to living in these harsh environments.
Their bodies have become used to extremes in temperature, or less water or oxygen.

Difficult environments

Some environments have very harsh conditions
that make it difficult for humans to survive.

They may be extremely hot or cold, or there may
be no water or little oxygen to breathe. Polar
regions, deserts and high mountains are examples
of extreme environments where the few humans
who live there have had to adapt to survive.

Polar regions

The Arctic and Antarctica are the Earth’s two polar
regions. The Arctic is the cold area around the North
Pole. One indigenous people who live there are
called the Inuit. The Inuit have adapted their diet,
clothing, transport and housing to help them live

in the extreme cold.

Antarctica is the coldest, highest and windiest
place on Earth. It is the only continent that has no
permanent human population. Scientists from
Australia, New Zealand and many other countries
work and live in scientific stations on Antarctica
where even in summer the temperature can drop
to -50°C.

Buildings on Antarctic stations are heated to
18°C. When working outside people have to wear
lots of layers topped with a thick, quilted freezer
suit. Hypothermia (lowering of body temperature
below normal) and frostbite (freezing of the skin
and other tissues) are both dangerous risks.

Antarctic air is so dry that a person’s body can
lose water just through breathing. A person needs
to drink six to eight litres of water per day to stay
hydrated while on Antarctica.

116 Good Geography 7

Desert regions

Deserts are very dry areas that receive less

than 250 millimetres of rain a year. Most people
think that deserts are hot places, and in the day
many deserts are. But overnight, deserts are cold.
Deserts known as ‘cold deserts’ also have relatively
low temperatures during the day.

Places without a water supply are difficult to
live in. People such as the Bedouins of the Middle
East and North Africa are nomadic — they herd
animals around in search of the most productive
land. In Chile’s Atacama Desert — the world’s driest
place — the people of the village of Chungungo use
fine nets to capture moisture from the sea fogs that
pass over the desert. The water droplets drip into
large containers and pipes that supply the village
with water.

Mountain regions

People living in the high mountains of the world
need to adapt to cold temperatures and rugged
terrain. Living in mountains also offers unique
challenges for breathing. Many visitors to high
altitudes suffer mountain sickness caused by the
oxygen-thin air. Symptoms range from shortness of
breath, dizziness and headaches to coma or death.

Ethnic groups that have lived in high altitudes
for many generations, such as Tibetans and Sherpas
in the Himalayas and Quechuan in the Andes
mountains, have developed a genetic change in
their blood that allows them to comfortably live
and work at high altitudes with less oxygen.




The Inuit people are unable to grow their own food

the Arctic climate is so harsh, and mostly eat meat from
seals, whales, polar bears and caribou. Originally, Inuit used
dog sleds for transport - but today they use snowmobiles.
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Learning
Ladder G4.2
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Source 2

—
Bedouin tribes live in desert areas in North Africa and the Middle East.

They have herds of camels and other animals that are well adapted
to desert conditions. Their traditional nomadic lifestyle means
they frequently move to find scarce resources in the dry desert
environment. Bedouin tents are designed to allow air to circulate.
Animal hair is used to insulate the tents so they stay cool during
the hot days but warm during the freezing nights.

Show what you know

1 Define the term ‘extreme environment’.

Geographical challenge

Step 1: | can identify responses
to a geographical challenge

2 Source1:How have the Inuit adapted to life
in their polar environment?

Step 2: | can compare responses
to a geographical challenge

3 Sources1and2: Compare how the Inuitand
Bedouins have responded to living in extreme
environments.

Step 3: | can compare strategies
for a geographical challenge

4  Compare the strategies for working and living
in polar regions used by the Inuit and scientists
working in Antarctica.

Step 4: | can evaluate alternatives
for a geographical challenge

5 Listthree adaptations humans have made
to live in extreme environments.
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“How is safety
Interconnected
with liveability?

Being safe is a key ingredient of a liveable place. Many people in the world live
in unsafe places with the threat of volcanoes, earthquakes and tsunamis.
Others live with conflict, or are forced to escape war zones as refugees.

Looking for safety

Along with having food, water and shelter, feeling

safe is the most important factor in the liveability of a

place. Many of the world’s least liveable cities are found

in war-torn countries such as Syria (see page 122), Source 1

Afghanistan and South Sudan. Global Peace Index 2018

In regions of conflict, people are forced to leave their
homes. They seek safety, food and shelter in camps that
have been set up by welfare organisations. Some people are
forced to flee their homes and move to camps somewhere
else in their country — these are called internally displaced
persons. Many threatened people flee to other countries
asrefugees in order to escape war, violence or a natural
disaster. More than 1 million refugees from South Sudan
are now living across the southern border in Uganda.

Safe and unsafe countries

The Global Peace Index ranks countries according to

their level of peacefulness. In 2018, the countries rated as
the most peaceful were Australia, New Zealand, Canada
and Japan, as well as some countries in Europe. Russia, the
Middle East and North Africa were rated among the world’s
least peaceful regions.

The following measures (or criteria) are used to
measure peacefulness.

« Safety and security: amount of crime, numbers
of people jailed, the threat of terrorism, the number

of refugees. 1
« Ongoing conflict: number of conflicts and casualties.
0 1000 2000 km

- Militarisation: military spending, and numbers of

military personnel.
Source: Institute for Economics and Peace, 2019
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Sudan who are carrying their belongings. One-third
of South Sudan’s population has been forced to
find a safer place to live following a long-running
conflict between tworival ethnic groups.

Show what you know

1  Define the word ‘safety’ in the context of where
people live.

THE STATE OF PEACE d
L

VERY HIGH

HIGH

2 Describetwo key differences between an
internally displaced person and a refugee.

.
Interconnections

Step 1: | can identify and
describe interconnections

Many refugees are escaping conflict. Describe
the areas of the world shown in Source 1 where
refugees are likely to come from.

Step 2: | can explain interconnections

Where do refugees move to seek safety from
the conflict where they live?

Step 3: | can identify and explain the
implications of interconnections

Source 2: What are the implications for these
refugees? Where are they, how might they be
feeling, what are they carrying and where are
they going?

Step 4: | can evaluate the implications

of significant interconnections

Source 1: Use SHEEPT to explain why Australia is
ranked as more peaceful than Africa. Research
how the Australian government has reacted

to refugees trying to reach Australia by sea.
Why have they taken this action?

Using SHEEPT, page 158

MEDIUM Low VERY LOW NOT INCLUDED
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Why do people live
In unsafe places?

The threat of natural hazards can make some
areas of Earth less safe than others to live in.
For example, floods occur in low-lying
areas near water, and earthquakes
and volcanoes tend to occur near the
boundaries of tectonic plates. Fear of
crime forces people to avoid places

where they feel threatened. x
0 8 16 km
—— e —

Living in a hazardous place

Hundreds of millions of people around the world
choose to live in areas that are prone to natural

. Source: The Age, 2011
hazards. For example, areas with volcanoes are

Source 1

hazardous, but they attract many people because .
the rich soil is good for farming. Melbourne suburbs according to crime statistics

Because so many people have chosen to live in
hazardous zones, natural events such as volcanic Source 2

ti thquakes, t i dcycl
eruptions, earthquakes, tsunamis ana cyciones The dots and triangles on this map indicate major
can quickly turn into natural disasters. Natural disasters volcanic eruptions, earthquakes and tsunamis.
In Australia the most common natural q - Vad

disasters are bushfires, floods and cyclones.

Making places safe from crime

The most liveable places are where people
feel safe from injury, abuse, theft and damage.
Australian cities are regarded as safe by world
standards, so they perform well in liveability
rankings (see page 97). Governments are
continually looking at ways to make places ATLANTIC
safer. They measure safety by surveying OCEAN
communities and studying crime statistics. '
Maps can show the areas where most crimes
occur and police can be moved to areas of 0 1500 3000 km
——tee——

AUSTRALIA

high crime.
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Source 3
°
An aerial view showing the complete destruction of Paluin I
Sulawesi, Indonesia. The area was devastated in 2018 by aRe e e q r n I n g
earthquake and tsunamithat claimed more than 2000.ives: ¢ .
Ladder G4.4

Different measures are put in place to make
public spaces safer. For example, improved lighting
and building design can help make public areas
more visible. Police patrols and surveillance cameras
help prevent crime, and make residents feel safer.

Show what you know

1 What factors cause a location to be ‘unsafe’?
Hint: Use SHEEPT to help you answer the question.

These strategies help to reduce the number of Analyse data

crimes because if places are more visible and a Step 1: | can use geographic

police presence is more obvious, then any criminal terminology to interpret data

activity is also easier to see, too. 2 Source 3: Describe what has happened here.
~S—— \ Step 2: | can describe patterns and trends

3 Source1:Use PQE to describe the distribution
of crime across Melbourne.

NORTH AMERICA

Ca

Step 3: | can explain the reasons behind
a trend or spatial distribution

4  Source 2: What natural hazards are shown here
and which areas of the world are affected by
them? Why do people choose to live in these
regions even though they are hazardous?

PACIFIC OCEAN

~
°

Step 4: | can analyse relationships
between different data

SOUTH AMERICA

=

5 Source 1: Suggest what action could be taken

O @ Major earthquake in St Kilda to make it a safer place.
) : ® Other earthquake /
¥ Tsunami . s e e S b S Do e S e T e S S P E
A Volcanic eruption ) | A PQE' Page 156
Y, ' '/ SHEEPT, page 158

Source: Matilda Education Australia
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thinking globally

Why is Syria an unsafe
place to live?

From 2013 to 2019, Syrid's capital Damascus

has been rated as the world's least liveable SOIESS
City in the annual survey Compiled by the The explosion of a suicide car bomb rocks the
. . . . . . Syrian city of Kobani, near the border with Turkey.
Economist Intelligence Unit. Conflict in Syria Since 2011, fighting in Syria has killed nearly half a
. . million people and forced 12 million people from
has made this Middle Eastern Country one their homes. From 2013 to 2019, the Syrian capital
Of the most unscfe regions in the world. Damascus was named the world’s least liveable city.

In 2011, Syrian people who were peacefully protesting
against their government were shot at by the Syrian
army. This led to civil war, as opposition groups armed
themselves to fight back. By 2019, the fighting had killed
nearly half a million people, injured more than 1 million
and forced about 12 million people from their homes —
roughly two-thirds of the Syrian population.

More than 6 million people have fled their homes and
are displaced within Syria. More than 5 million refugees
have crossed the borders of neighbouring countries
looking for a safe environment, with 3.5 million Syrian
refugees crossing the border into Turkey alone.

Thousands of Syrians flee their country every day.
The risks on the journey are high, with families walking

6.2
long distances at night to avoid being shot or kidnapped. 2 o
2 4.8
Source 1 E
ﬂ N
(%]
Territories held by opposing forces in Syria in April 2019 a
=
Control of Syria April 2019 Source: Matilda Education Australia ®
=
o
CONTROL FORCES, TURKEY 3
APRIL 2019 A~ Qamishli =
Syrian government a/y’J g
forces S P zaz eManbij Al Hasakah e 4
I:l Rebel forces ( o Alsppo
Rebel and ) .
Turkish forces E eldlib o Ar Raggah T T
I:l Islamic State forces <_atakia § g
l:l Kurdish forces { Dayr az Zawr @
I:l Israeli forces QIR EmEl 2016
| (Golan Heights) ﬁTartouss.'_bmS SYRIA oA onth
‘// eTadmur 8 Kamal Source: United Nations OCHA
(
LEBANON " 4 g Nabk IRAQ
Mediterranean Sea / e Source 3
7 eDamascus N
| ® Al Qunaytirah A More than 12 million Syrians have been displaced from their
|Si§AEL oAs Sunayd 0 LS 2008 homes. This includes about 5.5 million refugees who have
/ JORDAN been forced to seek safety in neighbouring countries, out of

/ atotal 6.3 million Syrian refugees worldwide.
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Source 4

»

A Syrian woman and youths - one of

them carrying a wounded baby - flee the
site of a reported bomb attack by Syrian
government forces in the city of Aleppo in
2014. Syria’s war has forced two-thirds

of the population to flee from their homes.

Learning
Ladder G4.5

Show what you know

1

Summarise the issues that are impacting
liveability in Syria.

Put yourself in the shoes of the people in Source 4.
What would you be thinking and what action would
you take to find a safe environment?

How can countries like Australia help displaced
peoplein Syria?

Collect, record and display data
Step 1: | can collect, record and
display data in simple forms

Source 1: Identify what the colours on the map
represent.

Step 2: | can recognise and use
different types of data

Source 1: List the countries that surround Syria.
How have they been drawn into the conflict?

Step 3: | can choose, collect and

display appropriate data

What does the graph in Source 3 show and why
do you think this type of graph has been chosen?

Use Source 3 to identify how many Syrians were
displaced in January 2016 and September 2017.

Step 4: | can use data to support claims

The Syrian conflictis also having a great impact
on neighbouring countries such as Turkey.
Use data from this spread to support this claim.
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Are environments and
health interconnected
with liveability?

The most liveable places are those where the quality of the environment is high,
and people have food to eat and the medical services they need to help them
live a healthy life.

Environmental quality Air pollution

The quality of the environment is a key factor Many large cities around the world suffer badly from
that determines how liveable a place is. harmful particles in the air, known as air pollution.
Characteristics such as clean air and clean water, The major sources of outdoor air pollution are:

low noise levels, and access to open spaces
make a place healthier and more liveable.

- exhaust gases from motor vehicles
< power generation — such as oil and coal power plants
« industrial factories, mines and oil refineries

«  burning of agricultural waste
Source 1 g g

« home cooking, heating and lighting.

New Delhi, November 2017: Indian schoolchildren cover

their faces with handkerchiefs as they walk to school Global pollution P L
through heavy smog. Other commuters wore masks or W~ S - %b
covered their mouths with scarves. The government shut : s
all the primary schools, as pollution levels were nearly

30 times the World Health Organization safe level.
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Source 2

—
World map showing global pollution levels

ARCTIC OCEAN

¥

N\ ATLANTIC OCEAN

|:| Top 10 most polluted countries

) D Top 10 least polluted countries
f New Zealand

Uruguay

Source: Matilda Education Australia

Source 3

— -
Te Anauin New Zealand is one of the le

areas in the world. It is the gateway to t
area of Fiordland National Park.

If there are too many harmful particles in the air,
people breathe them in when they inhale. This can
cause serious health conditions, such as lung cancer,
heart disease and respiratory diseases. Each year,
around 4.2 million people die because of exposure to air
pollution — and 91 per cent of the world’s population lives
in places where air quality is worse than (or ‘exceeds’)
World Health Organization guidelines.

Air pollution affects both high-income and low-income
countries, with the highest levels experienced in South-
East Asia. In 2018, India had the 14 most polluted cities in
the world. In November 2017, air pollution levels in India’s
capital, New Delhi, were 30 times beyond the level that is
safe to breathe. The Indian government closed schools for
three days, stopped all construction, and warned people
to stay indoors for their own safety.

To improve the liveability of cities, India and other
countries and cities have been trying to reduce their air
pollution levels. Some have banned old, polluting cars, or
reduced the number of cars on the road. Other countries
are investing in clean energy, such as solar power and
wind power.
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Improving global health

Over the last 30 years there has been a great
improvement in the health of the world’s
population. There has been a reduction by more
than 4 million in the number of children dying
before they reach one year old.

However, despite the improvements in
healthcare, there are still millions of people
who don’t have a healthy place to live. Wealthy
countries have better health opportunities than
poorer countries:

« InAfrica, children are 15 times more likely
to die before the age of five than children
in high-income countries, and one child
in every 13 dies before they are five.

< Children living in the world’s poorest 20 per
cent of households are twice as likely to die
before their fifth birthday as children in the
richest 20 per cent of households.

Prevalence of undernourishment in the total population
(per cent) in 2015-2017
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«  Onlyone per cent of mothers who die during
pregnancy or from complications during
childbirth live in wealthy countries.

Improving children’s health

In 2017, more than 5 million children under the
age of five died — and half of these deaths could
have been prevented with access to simple and
affordable medical care.

Almost half (45 per cent) of all deaths in children
under the age of five were because they didn’t have
enough to eat, or because they did not eat enough
of the right things, which is called malnutrition.
When children suffer from malnutrition, it puts them
at greater risk of dying from common infections.

In 2017, there were 51 million underweight
children below five years of age — and 16 million of
these were severely underweight. More than 50 per
cent of all malnourished children live in South Asia,

and 25 per cent live in Africa.
Source 4
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World hunger map, 2018
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New Zealand

The designations employed and the presentation of ma in this map
does notimply the expression of any opinion whatsoever on the part of WFP
concerning the legal or constitutional status of any country, territory or sea
area, or concerning the delimitation of frontiers.
* Adispute exists between the Governments of Argentina and the United
DATA NOT Britain a_nd Northern Ireland concerning sovereignty over
AVAILABLE alkland Islands (Malvinas).
® otted line represents approximately the Line of Control in Jammu and
miragreed upon by India and Pakistan. The final status of Jammu and
Kashmir has not yet been agreed upon by the parties.
**#* Final boundary between the Republic of Sudan and the Republic of
South Sudan has not yet been determined

Source: World Food Programme, 2019



Aboriginal health in Australia

In Australia, a man can expect to live for 80 years, and
awoman for 85 years. But the life expectancy for
Indigenous people is much lower. An Aboriginal man
can expect to live for only 69 years and an Aboriginal
woman for only 74 years. In Australia, which is such a
wealthy and liveable country, it is shameful that the
health of the Indigenous population lags so far behind.

Aboriginal communities have higher rates of
infant mortality and suffer more from infectious
diseases, such as trachoma, which makes people
blind. Australia is the only wealthy country in the world
where people suffer from trachoma. Trachoma exists in
remote Aboriginal communities that lack clean water
and have overcrowded housing. Australia’s Aboriginal
population is also much more likely to contract diabetes
and suffer heart disease than the rest of the population.

Infant mortality, 1985
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Infant mortality, 2015

Source: Our World in Data

Source 6

World infant mortality rates, 1985 and 2015. Infant mortality refers to the
number of deaths of children who are less than one year old per 1000 live births.

Source 5/' . ’ﬁgj«é&

The combination of drought and conflictin South Sudanin
2015 led to food shortages and high levels of malnutrition.

Here, a two-month-old girl with severe malnutrition lies on
a hospital bed next to her mother.

Learning
Ladder G4.6

Show what you know

1 Identify where most of the world’s most polluted
cities are located.

2 Researchand outline three things governments
can do to help decrease pollution.

3 Listsomekey factors that influence the health
of the population.

4  How are wealthy countries different to other
countries when it comes to health?

Interconnections

Step 1: | can identify and
describe interconnections

How is the quality of the environment
interconnected with the most liveable places?

Step 2: | can explain interconnections

Source 2: Australia has some of the most liveable
citiesin the world. Is there an interconnection
with air pollution to help explain this pattern?

Step 3: | can identify and explain the
implications of interconnections

Compare sources 4 and 6. Is there an
interconnection between hunger and infant
mortality?

Step 4: | can evaluate the implications

of significant interconnections

8 Whatis the interconnection between Aboriginal
Australians and health? What are the implications

for Aboriginal Australians and how can the
situation be improved?
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G4 7
thinking globally

Where are the world’s
happiest countries?

The United Nations annual poll of the happiest countries of the world selected
Finland as the winner for 2018 and 2019 — and its Scandinavian neighbours
were all in the top 10, too.

World Happiness Report Each year since 2012, the United Nations has

The happiest countries in the world have been measured the quality of life for citizens by surveying
ranked in the World Happiness Report 2019. over 1000 people in more than 150 countries around
The 2019 report combines the happiness rankings the world. The surveys measure how happy citizens
for 2016-2018, and, Finland ranked number say they are — and this is added to data about wealth,
1, while its Scandinavian neighbours Denmark, life expectancy, social support, generosity, freedom
Norway, Iceland and Sweden were all in the top 7. and corruption to arrive at an overall score.

Source 1
Thevworld's happiest countries, as ranked in the World The world’s happiest countries, 2018

Happiness Report 2019. Zero represents the worst possible
life and 10 the best possible life.
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‘ Source 2

Finland has been named the Happiest
Country in the World for 2018 in
apollrun by the United Nations.
Sca

Happy countries

European countries feature highly in the list of the
happiest countries in the world, holding 13 of the

top 20 positions. Finland leapt from fifth last year H
to first this year to claim the title of the world’s Leq r n I n g
happiest country. L dd

Finland is one of the most peaceful nations q er G4°7
on Earth. Its residents enjoy high environmental
standards, and access to more forest per square
kilometre than any other European country. In 2019,
Finland’s Scandinavian neighbours — Denmark,
Norway and Iceland — were second, third and fourth,
with Sweden coming in seventh. Scandinavia just
has to be the happiest region on Earth. On the other
side of the globe, New Zealand and Australia are also
happy places, too, coming in eighth and eleventh,
respectively.

Show what you know

1 Whatis the United Nations World Happiness
Report?

Using SHEEPT, discuss why you think that Australia
israted as one of the happiest places on Earth.

Spatial characteristics

Step 1: | can identify and describe
spatial characteristics

Why was Finland ranked the happiest country

What makes these countries so happy? It’s no in201872

surprise that the top-rated countries are all wealthy
countries that enjoy a high quality of life. They also
have a strong sense of community and respect for

Step 2: | can explain spatial characteristics

Source 1: Use PQE to describe the distribution
of happiness across the globe.

one another. a  Whatpatterns do you see? Are there
particular areas in the world that are happier
Unhappy countries than others?
b  What data can you use to quantif<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>