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Reading a nutrition label
Interpreting a bar graph

INTERPRETING &
ANALYSING

Evaluating pros and cons
Making a list of pros and cons

EVALUATING, CONCLUDING
& DECISION MAKING

Using a model
Communicating Chapter 15
Creating a concept map
Communicating Chapter 16

Communicating Chapter 17
COMMUNICATING
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Civics & citizenhip skills

Asking what, who, where, how and why

. B~
et = Collecting information
L < Investigating the name of the Torres Strait Islands
Al e \-4 Conducting a census survey
BRI ot —
- 23 QUESTIONING &
Ak RESEARCHING
7 Evaluating Australia’s Constitution 498
Evaluating data obook®
7 \/-! . ANALYSIS, EVALUATION &
[ INTERPRETATION

Exploring active citizenship
Understanding methods used to achieve democratic

outcomes

CIVIC PARTICIPATION &
DECISION MAKING

Communicating Chapter 19
Writing a letter to your local MP or to the prime minister

Communicating Chapter 20

S COMMUNICATING

.
- - X . .
. » - ’ b -
Rl e H .
3 o . . . () .
- .
- -- - < 3 .
> woa 3 . »
S » - . .
.S - " - M
~ . - - - .
e \ A’ -
. . r p
- - K
» s .
: 2 .
o :‘-" - »
.- - » .
- ) A..\ '-
“ . .
e s o CE> R RN . o ! o
s ., . . - » - - .
- s Th b Vo : CONTENTS BY SKILL Xi
3 ° .
» . 2 : o ., ‘ »
S X o




Oxford Humanities and Social Sciences Australian Curriculum has been developed to meet the requirements of
version 9.0 of the Australian Curriculum: Humanities and Social Sciences across Years 7-10. As well as offering
complete coverage of Geography, History, Economics and Business, and Civics and Citizenship, this new edition
ensures that students build their Humanities and Social Sciences skills across all four subjects, preparing them for
success in HASS subjects in the senior years.

The series offers a completely integrated suite of print and digital resources to meet your needs, including:

> Student Book > Student obook pro > Teacher obook pro.

Key
features .
of Student >
Books

The Student Books combine complete curriculum coverage with clear and engaging design.

Each print Student Book comes with complete access to all of the digital resources available
on Student obook pro.

Focus on skill development

— | y——— = Check your learning
p s 1 s - S
iqi beliefs e el e e 1% e Each topic finishes
9 4 Religious bell | et och topic finishes
B i : with a set of questions
~..  and practices e et ? o
el G L e g e e . SANTA i Bt o at enable students to
T oot et e ey b o ey b s e ey et e i s ol o b consolidate their learning.
B ey 1w s o l e T am e B, the gromns of Do, ot
. A st sl v cats gy, mct oy oot of et sl
e o . * Eyt e e e v o
g = v Inieg. st e s very wel Barming o4 -
> g e s o] | e e s o e
e ke e s AT Tt T e b e .
T e e e s Cognitive verbs
T e o o \ ‘
@i ooy i o e g .1 s e Questions are generally
. Tradbors and cesameries \ phrased using bolded
o v fror el -

cognitive verbs, which
state what is expected of a
student and help develop
their understanding of
questions beyond ‘who,
what, when, where and
o why'.
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Visible thinking
prompts

o o w2 el o
e Visible thinking 1 Comadhend ,:;:‘,_‘_‘:‘_""‘,...'.,':'5:_
prompts encourage ‘o g v v oot

Key skills

o Key skill activities
enable students
to practise and
master skills in each
subject. More key
skill activities are
available via Student
obook pro to provide
comprehensive
coverage of HASS
skills.

students to develop
their critical »
thinking and

analysis skills.

‘ - "

R

i
3C

—— SKILLS IN
CONTEXT

Q

3 How can we manage tropical cyclones as a water hazard?

Cyclon i
Skills in Context yclone Yasi

tasks

e Skills in Context
tasks provide
in-depth skills
practice,
encouraging
students to apply
the knowledge and
skills they have
learnt to a new

‘\n early 2011 a severe tropical cyclone named Cyclone Yasi crossed onto
land in northern Queensiand. Cycione Yasi was a category 5 cyclons,
which is the highest ranking of intensity for cyclones. '

Reading a weather map
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Step 1 Look at the map. s this locaton i the northern
or Southem hemisphere? in which direction wil

Extend your
understanding

troughs and c move?

case study, event or
issue.

a2

3
;..\v &
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Step3 Pick a secton o the map fo examine closaly
Step4 Identiy the shape and size o the scters i tis
area.

s Conou sy prscn e o o QR
are tha symbols distributed evenly? .

Sep ety ho shapo and sz o the highor o
pressure atess. Are tha concitions werm and
or cool and wet? :

steps.

area.
What does thistol you about ranfal? Sl rofr to

bage 25 of The geography tookkt.

Pracise the skill 2 sou

e image that shows Austraa at

a
1 Usig e steps above,exa tion sh

e oxami fon shown i ho map n

Source 15, e

Extend your understaning *+ Explain o elaoni between rugh nos ana
1 Using Source 15, " »

weather.
Australia at the same time.

parts of
kel 0 have ben ffea fow days before thisdate?
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e These activities
challenge students
to conduct further
research or
complete group
work to deepen
their understanding
of an issue or skill.
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Focus on engagement

Learning intentions

Topic-based approach

e Chapter content is sequenced
in numbered topics to support
teaching and learning.

‘-?—‘_-—‘...: = .

R Nvm by 8
=== iy onmmzaaT
e o =

Focus on support for mixed-ability classrooms

]
106

Margin glossary ~::;?;‘i"_f‘?_m:'“ § husca

h— et s o

Source materials
3 k} e Avariety of source

e Fach topic begins with a statement
of learning intentions, which link
the content to the curriculum.

materials such

as photographs,
maps, illustrations,
text extracts and
graphs will spark
students’ curiosity
and provide

rich learning
opportunities.

terms

e On-page glossary
definitions are
provided for key
terms, supporting
students at their
point of learning.
Key terms also
appearin a
glossary at the end

!

of the book, and
can berevised ina
fun Quizlet game
via Student obook
pro. Easy-to-access text
and design
e The text is written in clear
and concise language and
the text design is engaging
and easy to navigate.

Focus on STEAM

Integrated STEAM projects

e Take the hard work out of
cross-curricular learning with
engaging STEAM projects.
Two fully integrated projects
are included at the end of
each book in the series, and
are scaffolded and mapped to
the Humanities, Science and
Maths curricula. The same
projects also feature in the
corresponding Oxford Science
and Oxford Maths series
to assist cross-curricular
learning.

[STEAM project 1]

Structured questions

e Questions for each topic
are graded according to
the Marzano and Kendall
taxonomy, catering for a
range of abilities.

Integrated digital resources

» Digitalicons signpost a range of engaging
resources that can be accessed via Student
obook pro, including drag-and-drop activities,
video quizzes, virtual field trips and quick
quizzes. These resources are directly
integrated with the topic being covered.

Chapter review

e Atthe end of each chapter, a review activity
gives students the chance to consolidate their
knowledge and apply the skills they have learnt
throughout.

e Students are encouraged to self-assess their
learning against a set of success criteria at
the end of the chapter. If students do not feel
confident about their learning, they are directed
back to the relevant topic.

Problem solving through
design thinking

OXFORD UNIVERSITY PRESS

e Each STEAM project investigates a
real-world problem that students
are encouraged to problem-solve
using design thinking.

Full digital support

e Each STEAM project is supported
by a wealth of digital resources,
including student booklets to
scaffold students through the
design thinking process of
each project, videos to support
key concepts and skills, and
implementation and assessment
advice for teachers.
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Student obook pro is a completely digital product delivered via Oxford’s online
learning platform, Oxford Digital.

It offers a complete digital version of the Student Book with interactive note-taking,
highlighting and bookmarking functionality, allowing students to revisit points

of learning.

> A complete ePDF of the Student Book is also available to download for offline use
and read-aloud functionality.

Key features

of Student >
obook pro .

Focus on
eLearning

Complete digital

version of the

Student Book

e This digital version
of the Student Book
is true to the print
version, making it
easy to navigate and
transition between
print and digital.

Interactive

assessments

e Each topicinthe
Student Book is
accompanied by
an interactive
assessment that
can be used to
consolidate skills
and knowledge
and for formative
assessment.

e These interactive
assessments provide
a mix of auto- and
teacher-corrected
questions with
students receiving
instant feedback on
achievement and
progress. Students
can also access
all their online
assessment results
to track their own
progress and reflect
on their learning.

obook®

Onford HASS Year 7 X

4 Assign

B selectall

Teaching
Program 3.1

# Oxford HASS Year 7 Australian Curriculum

Quizlet

¢ Integrated Quizlet sets,
including real-time online
quizzes with live leaderboards,
motivate students by providing
interactive games that can
be played solo or as a class.
Quizlet can be used for
revision or as a warm-up
activity when a chapteris
introduced.

3.1 The value of water

The value of water

Additional resources

e Arichvariety of
additional resources
such as interactive
layered maps, videos,
worksheets, quizzes
and weblinks are
linked to individual
topics in the book so
they can be accessed
at the point of learning.

Integrated dictionary

e Each digital Student Book
provides an integrated
Australian Concise
Oxford Dictionary look-
up feature, so students
can quickly access any
terminology they aren’t
sure of and continue their
learning.

integrated Australian Concise Oxford Dictionary look-up feature

interactive assessments to consolidate understanding

integrated Quizlet sets including real-time online quizzes with live leaderboards
additional resources available at the point of learning

access to their online assessment results to track their own progress

Benefits for

students
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> Teacher obook pro is a completely digital product delivered via Oxford Digital.

> Each chapter and topic of the Student Book is accompanied by full teaching support.
Teaching programs clearly direct learning pathways throughout each chapter and provide
ideas for differentiation.

> Teachers can use their Teacher obook pro to share notes and easily assign resources or
assessments to students, including due dates and email notifications.

Focus on assessment and reporting

Complete teaching support Additional resources

e Teaching support provides full e Each chapter of the Student Book is accompanied
lesson and assessment planning, by additional resources, including answers to every
ensuring there is more time to Student Book question, differentiated worksheets
focus on students. and class tests to monitor student progress.

oxfordclicital .-

Oxford HASS Year 7 Curriculum and

R150£R£!5 ASSIGNED WORK  REPORTS (4 nonications ) assessment reports
e Teachers are provided
with clear and tangible

Reports (pssessment “"“""':'  Curricalum Report evidence of student
G . learning progress
Curriculum Report through curriculum and
CLASS, GROUPS & This report provides a summary of student progress and performance mapped to key outcomes in the curriculum. Select a column to view
STUDENTS student results against specific curriculum codes and/or content descriptors assessment reports.
HumanitiesYRT Assessment reports
e — = 5 - AR IR directly show how .
e f ele e students are performing
All students E a| e ol in each online interactive
$  wWaterintheworld 2 & & 2 assessment, providing
& instant feedback for
teachers about areas of
OD5Student 1 5« 29« [N - | 0% | 0% " understanding.
ODSStudent 2 - wif| o | 5| % Curriculum reports
summarise student
OD5Student 3 o 25« 14« [ - | x| 0w | 25% performance against
OD5Student 4 N3 o« N - 50 0s 50w specific curriculum

content descriptions and

OD5Student 5 curriculum codes.

OD5Student & B e [
OD5Student 7 . 20« I

> Teachers have access to all student resources. .
> As well as online assessment, teachers have access to editable class tests that are provided at the Beneflts for
end of each chapter. These tests can be used as formative or summative assessment and can be teachers

edited to suit the class’s learning outcomes.

> As students complete online assessments, their results are measured against curriculum outcomes
through the curriculum report. This allows easy understanding of how students are progressing, and
where they may need support.
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COGNITIVE VERBS

Xvi

What are cognitive verbs and why do we use them?

A cognitive verb is a verb or ‘doing word’ that helps you understand how to answer a question. For example, the
word describe is a cognitive verb because it requires you to remember what you know about something and talk
about its features. Cognitive verbs are commonly shown in bold in the questions in this book. You will encounter
a variety of cognitive verbs as you learn new information.

Common cognitive verbs and the task/s associated with them are given in the table opposite. Understanding
these cognitive verbs and the tasks behind them will help you work out how to best answer a question.

Some cognitive verbs require more thinking and understanding than others. For example, if you were given a
picture of an apple and an orange, and asked to name the two fruits, you might instantly remember ‘apple’ and
‘orange’ and could write the names down without much trouble. However, if you were asked to compare the two
fruits, you would need to think about the two fruits and identify at least one similarity and one difference between
them. In this sense, compare requires a deeper level of thinking than name.

Throughout this book you will notice that the questions in the Check Your Learning boxes are categorised in
the following order:

> Retrieve
> Comprehend
> Analyse
> Apply.
This is because working in order from ‘Retrieve’ to ‘Comprehend’ to ‘Analyse’ and finally to ‘Apply’ helps your
learning process.

Source 1 shows the thought processes required for each type of cognitive verb, and the category to which
it belongs.
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define give the meaning of a word or term

identify recognise and state a fact or feature P o (e fsrmetten fem

. permanent memory
provide the correct name

state provide the correct piece of information

: give an account of a situation, event, pattern or process, or of
describe .
the features of something

make an idea or situation plain or clear by describing it in more Comprehend - activate and transfer

detail, or providing reasons how or why knowledge from your permanent memory
to your working memory

outline or give a brief statement of an event, theme or major
point/s; present ideas and information in fewer words and in
sequence

examine or consider something in order to explain and interpret
analyse it, identifying different components and the relationship
between them

arrange, distribute or order in classes or categories according to

classi o L
fy shared qualities or characteristics

Analyse — use your reasoning to go beyond

compare identify the similarities and differences between things ;
what was directly taught

think carefully and reflect on before making a decision
identify the differences between things

examine inspect something carefully

make or invent; reorganise or put elements together into a new

create
pattern or structure

examine by argument; examine the considerations for and against;
debate; talk or write about a topic taking into account different
views and issues

examine and determine the value or significance of something,
evaluate talking about its strengths and weakness and giving your
overall opinion

determine decide or come to a resolution

. . plan, search or inquire into a topic to establish or obtain facts

investigate "
and reach new conclusions

iy give reasons or evidence to support an answer, response or

! conclusion

propose put forward a suggestion for consideration or action

Source 1 The tasks and categories associated with cognitive verbs

OXFORD UNIVERSITY PRESS COGNITIVE VERBS

Apply — use your knowledge in specific situations
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Geographical concepts

Geographers use seven concepts to help investigate and understand the world. As you

learn to use each of the key ideas you will begin to think like a geographer. At times

you will use several of these at once, while at other times you may focus on just one.
These are the seven key concepts in geography:

e place e space e sustainability e interconnections

e environment e change e scale.

Place

Places are parts of the Earth’s surface that are
identified and given meaning by people. A place
can be as small as your bedroom or as large as
the entire planet! The life of every person and

venues and workplaces all have a major impact
on the way we live.

For Australia’s First Nations peoples place also
has a deeper spiritual meaning. A sense of identity

animal on Earth is influenced by place. Places
can be natural (shaped by the environment

and largely unchanged by humans) or built
(constructed by humans). Places determine our
relationships with one another (for example, our
closest relationships are likely to be with people
in the same place). The environmental and social
qualities of a place also influence the way we
live. Climate, landscapes, types of plants and
resources, transport networks, entertainment

comes from the relationship with place. Aboriginal
peoples refer to place as Country and believe that
there is a responsibility to look after it.

Geographers use the concept of place when
conducting any geographical inquiry. They study
how the physical and human aspects of a location
relate and interact. The ways in which we live, and
the actions we take, change the places in which
we live. Geographers investigate the outcomes of
these changes.

7y ‘ A

g
“ 4o
¢ .
% R
a

- - s
Source 1 Anaerial view of Tokyo, Japan — an example of a built environment

b
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Space

To a geographer, the concept of space is the way
that things are arranged on the Earth’s surface.
Geographers investigate spaces, look for patterns and
try to find explanations. The concept of space helps
them to do this. It has three main elements:
e Jocation — where things are located

on the Earth’s surface

e spatial distribution — the patterns
formed by the way things are

arranged on the Earth’s surface »

e organisation — how and why things
are arranged and managed on the °
D

Earth’s surface by people.

Geographers investigate the way
that people use and change the spaces
available to them. They study the
patterns and trends in the distribution
of spaces to identify causes and
consequences, and understand how
spaces change over time.

GO
Toilets

The concepts of place and space
can be difficult to separate, but it will
help if you remember that places can
be divided into spaces. For example, a
small place, such as your school, has

Red Street

P Information
2 Resources

? Rose garden

1AWhat are the geographical concepts?

different spaces. There are spaces for housing
(such as homes for families), businesses (such as
shops and offices), industry (such as factories and
warehouses), entertainment (such as concert halls
and theatres) and sport and recreation (such as
stadiums, parks and gardens).

Black Street
Q Main gate Q
Administration and Creative Learning
ReR. L »

D
Humanities Building O

X

Science Building

s gt

anua) Buiutes] £ Jeap
Buiping sonewsyie

Creative Arts

»
xR

‘@

4

different spaces. Each of these spaces ’
has its own purpose. There are spaces
for learning (such as classrooms and
computer rooms), playing (such as
playgrounds and play equipment),
eating (such as the cafeteria or
canteen) and running the school (such o'
as staffrooms and administration
buildings).

Larger places (such as your suburb,
town or city) are also organised into

HQNER e

po o

Cricket
. nets

. b 4

Gymnasium

vo gy
&

o
Gl 1

Sports Ground .

* Location of litter
3 Rubbish bin

Source 2 Asketch map of Gumtree College showing the locations of the
bins and litter
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Sustainability

The concept of sustainability relates to the ongoing
capacity of Earth to maintain all life. In order

to live sustainably, we must manage the Earth’s
resources so that they can be used to meet our
own needs without compromising these resources
for future generations.

Sustainability is an important concept for
geographers. They use it to investigate how natural
and human systems work, and to understand how
resources can be managed in such a way that means
they will be sustained into the future.

Many of the world’s resources (such as oil, coal
and natural gas) are non-renewable. This means that
if we continue to use them they will run out one
day. Other resources (such as wind, forests, solar and
water) are renewable. This means that they replace
themselves naturally, or can be replaced to meet
the needs of society. Sustainability encourages us

Interconnections

No place or thing on Earth exists in isolation. All
environments and every living and non-living
thing found within them are connected. These
connections can be on a local level or a global level.
Geographers use the concept of interconnections
to better understand the complex links between
natural and human processes that shape our Earth.
Places and people can be linked through many
different ways. These can be categorised as:
* natural processes, such as the water cycle and
food chain

e human activities, such as the movement of
people, the production and trade of goods
and the flow of investment and money linked
within and between different countries.

Think of the Earth as a single living organism,
much like the human body. Your brain, heart,
lungs, stomach, arms and legs all work together
as a single system to keep you alive and healthy.
In much the same way, the Earth’s living systems
(such as climate, plants, animals, oceans, soils,
atmosphere and energy) all function together

OXFORD HUMANITIES AND SOCIAL SCIENCES 7 AUSTRALIAN CURRICULUM

to think more closely about these different types
of resources — the ways in which they are formed
and the speed at which they are being used. It also
encourages us to look more closely at renewable
options and take greater care of the Earth. Actions
to improve sustainability can operate at any

scale: local, national, international or global.

Source 3 Farmers are increasingly using sustainable farming
practices to ensure the environmental future of their farm.

and are interconnected. Even a slight rise in the
Earth’s temperature, for example, will affect the
oceans (by damaging coral reefs and affecting the
populations of fish and other sea creatures), the
land (through failure of crops and drought) and
the polar ice caps (by increasing sea levels and
forcing millions of people to relocate their homes).

Source 4 This porton Curtis Island off Queensland is an
example of interconnection. Gas is liquefied on Curtis Island
before being loaded onto ships and traveling to buyers in
countries such as China.
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Environment

Our world is made up of many different
environments. Some environments are natural
(or physical) such as deserts, grasslands,
mountains, coral reefs, forests, oceans and ice
caps. For an environment to be considered
natural, its soils, rocks, climate, plants and animals
must remain largely unaltered by humans. Today,
there are very few truly natural environments left
on Earth.

Other environments have been so altered by
humans that very few natural features remain.
These environments are known as built (or
human) environments and include large cities,
towns, suburbs and vast areas of farmland.
Human environments not only affect the natural

1AWhat are the geographical concepts?

features, they also affect the climate. For example,
a large city, such as New York, will often be a

tew degrees hotter than the surrounding areas
because concrete in the buildings traps the Sun’s
heat. Most environments on Earth are now a
combination of natural and human features.

The study of different environments helps
geographers to better understand and appreciate
natural processes, such as how weather
works, how mountains are formed and how
rainforests and coral reefs grow. The concept
helps geographers to analyse the changes
humans make to natural environments and
better appreciate their impacts, so that they can
be managed.

Source 5 Tourists gather on the Grand Canyon Skywalk in Arizona; the line between the natural and built environmentiis clearly
illustrated in this photograph.

OXFORD UNIVERSITY PRESS
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Change

Changes are constantly happening on Earth. Some
changes occur very rapidly and are obvious, while
others take place over millions of years and are
almost undetectable to us. The concept of change
is important because it helps us to understand
what is happening around us and how the Earth
has been shaped and changed by natural forces,
such as climate, earthquakes, volcanoes, running
water and storms, to name just a few. In more
recent times, humans have shaped and changed
the Earth to suit their own needs, but events such
as volcanic eruptions and tsunamis are a reminder
that powerful natural forces continue to alter the
tace of the Earth, regardless of what humans do.

Changes take place on many different levels,
from personal and local right through to national
and global. Small local changes that happen quickly,
such as a tree falling over on your street, are often
easy to observe and explain. Larger regional or
national changes, such as an earthquake, can
happen quickly and their effects can be widespread
and have devastating impacts on places and people.
Changes that take place on a global scale can take
much longer. Global warming, for example, is a
long-term change that happens over centuries or
decades. Its widespread effects are becoming clearer
each year.

Observing and understanding natural and
human-made changes is an important part of any
geographical inquiry. Geographers need to look at
different types of changes, why they have occurred,
over what time period they have occurred and
what further changes may take place as a result.
Sometimes changes can be positive, such as the
conservation of plants and animals in national parks,
while other changes can have negative consequences,
such as the deforestation of native rainforests.

Geographers play an important role in ensuring that
change is managed in a sustainable way.

Source 6 Satelliteimages are a good tool for geographers

to observe change, because the changes are obvious when
comparing two images of the same place at different times.

The changes that took place in the Japanese coastal suburb

of Rikuzentakata as a result of a tsunamiin March 2011 were
devastating and very rapid. The top image shows the area before
the tsunami and the bottom image shows the same area after
the tsunami had struck.



Scale

The concept of scale is used to guide geographical
inquiries. Geographers study things that take place
on many different spatial levels — from small areas
(such as a local park) to very large areas (such as
the use of oil and coal all over the world). They use
the concept of scale to look for explanations and
outcomes at these different levels. A geographical
inquiry of the ways in which people use parks, for
example, may be carried out at a range of scales
(from smallest to largest):
e local - such as an inquiry into the daily visitors
to a neighbourhood skate park
e regional — such as an inquiry into the types of

visitors staying at campsites in the Gariwerd
(Grampians) region of Victoria

-

/ ALGERIA
p

LB
I

Local Regional

|

National

Source 7 Geographical inquiries can be carried out on a number of different spatial levels: local, regional,

national, international and global.

~ OXFORD

International Gilobal

1AWhat are the geographical concepts?

e national - such as an inquiry into the yearly

tourist numbers visiting national parks
Australia-wide

international — such as an inquiry into animal

poaching in national parks and wild game
reserves in different countries across Africa

global - such as an inquiry into the use of

all marine parks around the world and their
effectiveness in protecting different species of
marine animals.

|

Check your learning
Topic 1.1
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Geographical skills

Geographers examine the world and try to explain what they see. They follow a line
of inquiry to investigate the world around them; and to do so, they need a range
of skills.

Geographical skills can be grouped into four main categories. The categories are:

o Questioning and researching using geographical methods

e Interpreting and analysing geographical data and information
® Concluding and decision making
0 Communicating.

By studying geography you will gradually master each of these skills. Some of
them you will find easy to master; others may take a little longer. As you develop each
new skill, you will gain another important tool for explaining the natural processes
and human activities that shape our amazing planet.

These skills will help you to conduct a geographical inquiry into a phenomenon
or challenge. An inquiry has many steps, and involves asking geographical questions;
collecting geographic data and information to explain how patterns, trends and
relationships represent a geographical challenge; applying understanding from
the analysis to generalise about the impacts of the challenge for people and places;
proposing action to address the challenge; communicating the challenge; and
proposing solutions to address the challenge using geographic terminology and
appropriate digital and spatial technologies. You will need skills from the four
categories to successfully complete a geographical inquiry.

Each of the skills you will learn over the course of this year is explained in this
section. It might help you to think of each of these skills as individual tools in your
toolkit.

9 Interpreting and analysing
geographical data and information

\

@) Concluding and

2 ' / decision making

@ Communicating

~

o Questioning and researching
using geographical methods

Source 1 Ateach stage of any geographical inquiry, geographers use different skills. Each of these skills is
like a tool in a toolkit.
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geographical inquiry

a process that
geographers use to guide
their investigations of
places, people and issues

KEY SKILL
Questioning &

researching

Source 3 Uluru
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1B What are the geographical skills?

Questioning and
researching using
geographical methods

If you look out the window of your classroom you could ask some simple questions to
form the basis of a geographical investigation, also known as a geographical inquiry. If
the sun is shining, you could begin an inquiry into the hours of sunlight and the pattern
of temperatures in your area. If you can see lots of trees or buildings, you could begin

an inquiry into what type of environment you are in and the different forces that have
shaped it. Once you have observed what is around you, the next stage is to develop some
geographical questions to focus your inquiry. Geographical questions can be as simple as
‘What is it?” and ‘Where is it?’ or more complex, such as ‘What is the connection between
these two things?” and ‘How and why have things changed over time?’

P|anning 2 geographica| questions about the area in which it

is located, its vegetation, how it is

Inquiry managed and its significance for First
Look at the image of Uluru in Source 3. Nations peoples.

As a geographer, no longer will you Here is an example of how to begin
look at something in your world, planning a geographical inquiry

such as Uluru, and think of it as an into Uluru. You can see that this
interesting place to visit. Instead, you geographer has chosen one key inquiry
will begin to ask questions about how question to focus on, and made some
it was formed and came to look the notes about how they might begin to
way it does. You will also start to ask find answers.

Source 2 Aguide for planning the direction of a geographical inquiry into Uluru

Key inquiry Data needed Possible sources of data
question

Is it a good » Information on the importance = » Research tourism and government
thing that so and significance of Uluru websites for data on tourist numbers and
many tourists to the Anangu, who are the activities
visit Uluru? Aboriginal people in the area » Contact Parks Australia and Uluru-Kata
» Information on the Tjuta National Park for information on how
management and the park is managed
maintenance of the park » Download resources from the Parks
» Information on the number of Australia website; for example, podcasts,
visitors and their activities in maps, visitor guides, geological reports,
the park audio tours and images
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fieldwork
geographical study that
takes place outside the
classroom at the site of
inquiry

Izl Key skill worksheet
Questioning &

researching: Writing
a basic fieldwork
report

Conducting fieldwork

Fieldwork is any geographical study that takes
place outside the classroom or, as
geographers say, ‘in the field’. It can be
conducted at a number of scales — in your
school grounds, within your local
community, in another state or even in
another country. Fieldwork is an

essential part of geography because the
world outside the classroom is the
geographer’s ‘laboratory’.

Fieldwork provides the opportunity
for firsthand investigation of both
natural and built environments, and to
develop skills associated with observing,
measuring and recording. Different forms of
geographical data can be collected and analysed
to find relationships between and within natural
and human places. The results of a fieldwork
investigation are presented and communicated in
a fieldwork report.

Source 4 Students conducting fieldwork
in their school canteen

Fieldwork also involves identifying issues or problems and finding possible
solutions. It is a way to engage with the real world and make a contribution to
developing more sustainable and fair ways to manage the Earth’s resources.

Different types of fieldwork

Most topics you learn about in class can also be studied through fieldwork. The

types of fieldwork you conduct will differ according to your topic and the places you
visit, but all these activities will help you to better understand your world. Source 5
provides examples of fieldwork locations and activities for the range of topics you will
be studying in Year 7.

Source 5 Examples of fieldwork locations and activities for a range of topics in Year 7 geography

Possible location Sample fieldwork activity

Water in our environment Local river or stream Water sampling

Water as a resource Water treatment plant, Taking geographic photographs
desalination plant or dam or creating a field sketch

Growing cities Edge of a large city Observing and describing

Changing cities Urban renewal project Land use mapping
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Source 6 This elevation
model, made after
proccesing aerial pictures
taken from a drone, is

an example of a primary
resource.

primary data

data for geographical
inquiry that was
collected in the field by a
geographer conducting
the inquiry (e.g. survey
data, hand-drawn maps
or photographs)

secondary data

data used for a
geographical inquiry that
was not collected by the
geographer conducting
the inquiry (e.g. textbooks,
atlases and government
websites)

OXFORD UNIVERSITY PRESS

1B What are the geographical skills?

Collecting data

In geography, an important skill to master is that of collecting and
representing data. In any geographical inquiry, you will collect data
that helps you answer your key question.

Geographers find answers to their questions in many
places. They may collect information themselves by taking
measurements, taking photographs, making sketches out in
the field or conducting surveys, interviews and questionnaires.
This kind of information will generally only be relevant to a
particular inquiry and is called primary data.

Often a geographer collects information that supports their
inquiry but has not been specifically collected or designed by
the geographer for the inquiry. This type of information is called
secondary data.

Source 7 Examples of primary and secondary data

¥

¥

Y

Y

Hand-drawn maps and field sketches
Photographs and images taken for the inquiry
Questionnaires designed and created for

the inquiry

Survey data (such as number of visitors, number
of cars counted, and temperature and wind
statistics) gathered by the geographer for

the inquiry

» Information from textbooks, atlases, maps,
graphs, reports and websites that were not
created specifically for the inquiry

» Data that was collected by a government
department (such as census data), the media,
companies and other organisations and was
not collected specifically for the inquiry

Representing data

Geographers use a range of visual representations to communicate information they
have collected.

Tables allow geographers to compare data by organising it under different headings
(see Source 8 on the next page).

Graphs allow geographers to compare data and present it in an interesting and
useful way. There are a number of different types of graphs used by geographers
for different purposes. The most common of these are explained on the
following pages.

Diagrams allow geographers to show the features or characteristics of some places or
processes more effectively than describing them in words. A concept map is a handy
tool that you might use to show a complex idea, such as strategies for sustainability
in an engaging, easy-to-read format (see Source 16 on page 19).

CHAPTER 1 THE GEOGRAPHY TOOLKIT
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Source 8 Atable showing the populations of Australian states and territories in 2020

State/Territory Population Percentage of Australia’s
population

New South Wales 8166400 31.8%
Victoria 6680600 26.1%
Queensland 5184800 20.1%
Western Australia 2667 100 10.4%
South Australia 1659800 6.9%
Tasmania 541100 21%
Australian Capital Territory 246500 1.7%
Northern Territory 431200 1.0%
Australia 25693100 100.0%

Simple graphs

Graphs are one of the most effective visual representations when it comes to showing
numerical (or quantitative) data. Some kinds of graphs are simple, while others

are more complex. This year you will be learning how to create different types of
graphs and interpreting the information that they provide. Some of these graphs are
described below.

Line graphs

Line graphs show information as a
series of points that are joined up to
form a line. The line shows a trend
or change over time. The horizontal
axis (x) will usually show units of
time and the vertical axis (y) will
usually show amounts.
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Source 9 Aline graph showing the increase in

Australia’s population, 1838—-2018

2018

Bar graphs

Bar graphs show information

as a series of bars that run in a
horizontal direction and are stacked
one on top of the other. They are
usually used to compare quantities.

China
South Korea

Country of origin

Germany

0 10 20 30 40 50 60
Average number of nights

Source 10 Abargraph showing average
number of nights spentin Australia by tourists
from different countries, 2009




1B What are the geographical skills?

Column graphs Pie graphs

Column graphs are similar to bar graphs, but they show Pie graphs are shaped like a circle
information as a series of vertical columns arranged and are divided up so that the

side by side. They are also usually used to compare information being shown represents
quantities. the slices of a pie. The circle

represents 100% and each of the

slices is a percentage of that total.

Country of birth of Australia’s foreign-born popluation (2019) The slices of the pie are organised
1200
from largest to smallest in a clockwise

66D direction starting from 12 o’clock.

800 Manufacturing (3%) Mining (2%)
Electricity
Other T ( and gas (1%)

600 industry (6%)

Number of people (thousands)

400 Sewerage ——,
and
drainage (11%)

200

0 Domestic (12%)

England Mainland  India New Philippines Vietnam  South ltaly ~ Malaysia Sri Lanka
China Zealand Africa
Place of birth Agriculture (65%)

Source 11 A column graph showing the top ten countries of birth for

Source 12 Apie graph showing the different
Australia’s foreign-born populationin 2019

uses for water throughout Australia

More complex graphs

Over the course of the year you will also be working with other more complex graphs.
You will not necessarily be creating these yourself, but you will be learning how to
make sense of the information they provide. Some of these graphs are described below.

Climate graphs —< Perth [ mm
50 500
Climate graphs show the average _
. o
monthly temperature and rainfall for = 4 400 £
a place over a year. Climate graphs 3 E,
. . S a0 300 ®
combine line and column graphs. g )=
. . T 8
Temperature is recorded as a line graph g o0 \\ L0 o
. . [
and rainfall is recorded as a column éfu \\___// g
graph. g 10 100 &
<
0
Source 13 Aclimate graph showing the average JFMAMJJASOND °
monthly temperature and rainfall in Perth Month
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Compound CO|Umn graphs 10000+

8000

Compound column graphs are a more -
complex type of column graph where
each column is split into sections

so more data can be included and
compared.

6000 4 -

4000 1

Population (millions)

2000

0

T T T T T T T T T T T
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
Year

Source 14 Acompound column graph showing the K=Y o [l Nonamera [ TG
increase in world population by region, 1950—2050 B Asa Afica
Population pyramids Male Age (years) Female

100+
95-99

Population pyramids are bar graphs oo | toinda

that show the percentage of males S04

e o o 75-79
and females in different age groups in 7074
a population. They help geographers g0
identify trends in population growth P
. . . 40-44
in a country. Population pyramids are 35-39

30-34
organised so that younger age groups 26-29
are at the bottom and older age groups 1519
are at the top. Percentages of males =
are placed on the left-hand side and e 6 4 2 0 0 2 4 6 8 10
Percentage of the total population

percentages of females are placed on
the right-hand side. Source 15 A population pyramid for Australia in

2009. From it you can see, for example, that there
are more females than males over the age of 80.

Diagrams and other graphic representations

Geographers create diagrams and other graphic representations to help them look for
patterns in the data they have gathered. These tools also help people who were not
involved in the inquiry (such as the general public, the government or people in the
media) understand the work that has been done.

O0XFORD HUMANITIES AND SOCIAL SCIENCES ? AUSTRALIAN CURRICULUM OXFORD UNIVERSITY PRESS
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1B What are the geographical skills?

Use landfill sites to Encourage greater Reduce water consumption by individuals and
generate electricity recycling of communities with water pricing, water restrictions and
from biogas and plastics and paper. community programs, such as replacement of high-flow

biomass. showerheads.

Instigate city-wide
Encourage program to treat
the reuse and waste water to a

conversion of old drinkable level.
buildings rather than
demolishing them to
build new ones.

Design and build

ﬁ homes that collect,

E use, treat, recycle
Use cleaner energy, and reuse water.
such as solar and ) " '
wind power. Making our cities

more sustainable

Reduce energy
use by using more
efficient cars and

Reduce car use
and distance of car

journeys. Increase appliances.
public transport
use, walking and
cyeling. P4 \ Generate electricity

£ . from renewable

Prevent urban sprawl as more sources, such as solar,

Construct buildings with open central compact cities use less energy for wind and geothermal
spaces and aerodynamic roofs. transport than large, sprawling cities. energy.

Distinguishing between quantitative and
qualitative data

Primary and secondary data provide either quantitative data or qualitative data.
Quantitative data includes anything that can be recorded as numbers (for example, Uluru
is 3.6 kilometres long and 1.9 kilometres wide and has a circumference of 9.4 kilometres).
Qualitative data, on the other hand, includes anything that can be recorded in words
(for example, Uluru, one of Australia’s best-known natural landmarks, is very large).
Good geographical inquiries will always be based on a combination of primary and
secondary data that is both quantitative and qualitative. Even though qualitative data
is an important part of any geographical inquiry, quantitative data is considered more
valuable because it is less open to personal interpretations and can be more accurately
represented in graphs and charts. Before you move to the next stage of your inquiry, it
is important to check that you have recorded all your data without errors and that it
is balanced and fair. Your data should not reflect your personal opinions, emotions or
attitudes; instead it should present the facts in a clear and concise way.

Source 17 Examples of quantitative and qualitative data

Some examples of quantitative data | Some examples of qualitative data

» Climate and temperature statistics » Opinions

» Tourist numbers » Points of view

» Population figures (including birth and death rates) » Personal stories
» Types and amounts of food grown » Likes and dislikes

¥

Plant and animal species and wildlife in certain areas = » Feelings
Forest clearance rates

Numbers of people killed in natural disasters

Numbers of volcanic eruptions and earthquakes

¥

Y

¥

Source 16 Aconceptmap
showing strategies fora
more sustainable city

quantitative data
any information that
can be recorded as
numbers; e.g. Uluru is
3.6 kilometres long

qualitative data

any information that can
be recorded in words;
e.g. Uluru is very large

@ Key skill worksheet
Questioning &
researching:
Understanding

qualitative and
quantitative data

E%—-] Check your learning
Topic 1.3
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1 4 Interpreting and analysing
) geographical data and
iInformation

Interpreting geographical images

Geographical images are taken to depict and present a place or particular feature of
the landscape, for the purpose of demonstrating an aspect that is being studied. Just
like maps or graphs, geographers use and interpret types of photographs as sources
of data. Whether you take a geographical image during a fieldwork study, or collect
them from your research online, you need to be able to interpret them.

Source 18 Landscapes
can be photographed from
differentangles depending
on the position of the
camera. Each angle has its
own special features. You
will hear these terms as
you study geography. Look
atthe images to familarise
yourself with the different
types of geographical
images.

Ground level

The camera is held by someone at the same level
as the landscape being photographed.

This angle allows you to clearly see the height
of any object and the detail in vertical surfaces.

Oblique aerial photograph

The camera is positioned above the landscape
and angled towards the scene being
photographed.

This angle allows you to see both the
foreground and the background of the scene.
You can also see both the height of an object
and its width or area.

Vertical aerial photograph

The camera is positioned directly above the
landscape.

This vertical (or plan) view allows you to see
the extent of any feature. However, it is difficult
to judge the height of the landscape (e.g. the
trees) from this view.
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What are the geographical skills?

Satellite images

This image is taken from space. It allows you to
see large areas of the Earth’s surface.

These images are often used to investigate
patterns. It is difficult, however, to see smaller
features of the environment.

Analysing maps

An important skill in geography is the ability to identify and explain patterns in the
world around you. Often these patterns appear on a map. You will also create your
own maps to display data you have found during fieldwork or through research.

Before doing so, it is important to develop an understanding of the essential
features that appear on maps and how to read them.

Essential features of maps

Maps are drawn in the plan view (directly from above) because this ensures the
scale will be the same across the entire area. If maps were drawn from an angle some
parts of the mapped area would look distorted, and so it would not be an accurate
representation of the area. When properly used, maps can reveal a great deal about
our planet and the ways in which we use it.

BOLTSS Border — an outline or box drawn
around the map.

Regardless of the type of maps you
8 yp ps Y Orientation — an indication of direction,

are creating or analysing, all will usually shown with a north arrow or
share some common features. There compass rose.

are six features that ensure every

Legend — an explanation of the symbols,
colours and patterns used on the map
(also known as a key).

map is drawn in a clear, concise
and accurate way. To help you
remember these features, you can
use a mnemonic (memory aid) that Title — a heading that describes the map
consists of the first letter of each and w1 Enowing.

of the features: border, orientation, Scale — a way of indicating what distances

legend, title, scale and source. on the map represent in the real world.
Together, these six letters make up Scale can be shown in three different ways:
the word BOLTSS. as a written scale, a line scale or a ratio.

Source 22 shows the three ways a scale
can be represented on a map.

Source — where the information used to
create the map came from. If these details
are not known, simply write ‘Source:
unknown’. If you have created the map
from your own data, simply write ‘Source:
own map’ or ‘Source: [add your name]’.

Source 19 These are the six features of BOLTSS.

map
a simplified plan of an area
shown from directly above
the area

plan view

a way of showing
something as if the viewer
is looking down on it from
above; a bird’s-eye view

@ Key skill worksheet
Interpreting
& analysing:
Understanding

BOLTSS features
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Enlarged map
Australia: Irrigated

land

@ Key skill worksheet
Interpreting
& analysing:
Understanding

direction

compass

an instrument with a
magnetic needle that
points to the north; used
for navigation

cardinal points

the four main
directions: north, south,
east and west

compass bearings

a precise way of giving
compass directions, such
as 135° south-east

22 OXFORD HUMANITIES AND SOCIAL SCIENCES 7 AUSTRALIAN CURRICULUM

AUSTRALIA: IRRIGATED LAND

-
°,

Darwi

QOrd River

areeba-Dimbulah

Perth

South Wes:

LEGEND

Irrigated land (hectares)
50 000 to 100 000

N 10 000 to 50 000
5000 to 10 000
I 1000 to 5000
500 to 1000
0 300 600 km Under 500

a Major irrigation area

Source 20 A map of Australia showing all the features of BOLTSS Source: Oxford University Press

Direction

Direction must always be shown on maps because it enables the user to work out
the location of features shown. Direction is shown on maps using compass points.
A compass is an instrument with a magnetised needle that will always point to the
Earth’s magnetic field near the North Pole (known as magnetic north). The face of a
compass shows a circle made up of 360 degrees (see Source 21).

The four main directions on a compass are north, south, east and west. These are
known as cardinal points. Most maps are oriented to north. Once north has been
established, you can find the other points of the compass.
Using compass points is an accurate way of giving
directions because the compass always points to magnetic
north, no matter which direction you are facing.

Compass bearings provide an even more precise way
to give directions. A bearing is an angle that is measured
clockwise from magnetic north. The bearing of magnetic
north can be either O degrees or 360 degrees, the bearing
of south is 180 degrees, the bearing of east is 90 degrees
and the bearing of west is 270 degrees. These bearings are
also shown in Source 21.

Source 21 Acompass face
showing cardinal points and
compass bearings
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1B What are the geographical skills?

Scale

Maps are scaled representations of real areas. These representations have been
designed to fit on a piece of paper or on a computer screen. Maps look the same as

the real areas they are representing, just reduced to a size you can work with. Scale on

maps allows you to work out the distances in the real world.

Look at Source 22. It shows the three types of scale that can be used on maps and

how they work.
e Written scale — a written scale tells you how much a distance on the map

represents on the ground. The written scale on Source 22 is ‘one centimetre on the
map measures 30 kilometres on the ground’. Using this information we can easily

work out that 5 centimetres on the map would be equal to 150 kilometres on the
ground, and so on.

e Line scale — a line scale is a numbered line that acts like a ruler. You can use it to

measure distances on the map. The Source 22 line scale shows that 1 centimetre is

equal to 30 kilometres.

e Ratio scale — a ratio scale shows scale in numbers. The ratio scale for Source 22
is 1:3000000, so 1 unit (that is, 1 centimetre) on the map represents 3000000

centimetres on the ground. Of course, 3000000 centimetres is equal to 30 kilometres.

Comparing map scales

Maps are often shown at different scales depending on the amount of detail they
need to show. Source 23 shows three maps at different scales.

e Map 1 is a large-scale map. It shows a large amount of detail but only a small area.

You can see the city area (in pink) and Lake Burley Griffin.

e Map 2 is a medium-scale map. It shows a medium amount of detail and a medium
area. You can see the whole of the Australian Capital Territory (ACT).

e Map 3 is a small-scale map. It shows a small amount of detail but a large area. You

can only just see the border of the ACT.

ACT AND EASTERN AUSTRALIA

th Wales

0

Bass Strait
szldand" A

Large-scale maps show detailed
information about a small area.

Small-scale maps show general
information about a large area.

Source 23 Source: Oxford University Press

OXFORD UNIVERSITY PRESS

distance

the amount of space
between two objects
or places, generally
measured by using the
scale on a map

0 30 60 90 km

SCALE 1 :3 000 000

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

Source 22 An
example of the
differenttypes of map
scales
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alphanumeric grid

a coordinate system on a
grid in which each cell is
identified by a combination
of a letter and number;
using this system makes

it easy to locate a specific
position on a map

Locating places on maps

Maps are used for many different purposes, but the most commonly used maps help
us to find things we are looking for. These maps are often overlaid with a set of lines
that form a grid. These gridlines divide the map into smaller areas and help us find
places more easily. There are several ways in which you can locate things on maps and

methods you can use to help other people find these places. Some of these methods

eastings

the gridlines that
run vertically on a
topographical map

the exact location of something.

Grid and area referencing
northings

the gridlines that
run horizontally on a
topographical map

Alphanumeric grid referencing

will give you a general idea of where something is, while others can help you pinpoint

In maps that use alphanumeric grid referencing, the spaces between gridlines
are labelled with letters and numbers. The letters appear along the bottom (or top

and bottom) of the map, while the numbers appear down the left-hand side (or

SURFERS PARADISE STREET MAP

N e e = | B
B\ h% |
Y . N\ ‘_ : |
y / \\\\\ 2‘ el
£ /e \
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N |
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/ > °‘;\Chevr \
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Source 24
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Source: Brisway

both sides) of the map. For example,
in Source 24 the grid reference for the
Paradise Centre is J6.

Area referencing (AR)

The area referencing (AR) method is
used on topographic maps that have
gridlines. Each line is given a two-digit
number. The lines that run up and
down the map are known as eastings
(because the numbers increase as you
move east). The lines that run across
the map are known as northings
(because the numbers increase as

you move north). A four-figure area
reference will pinpoint the bottom
left-hand corner of the grid square in
which you will find the feature.

The eastings are given first, then

the northings. For example, in
Source 25 on the next page the park
is located in AR2813.

OXFORD UNIVERSITY PRESS



Six-figure grid referencing (GR)

Six-figure grid references (GR) help locate exact
points on a topographic map. The area between
each easting is divided into ten further parts
(tenths), as is the area between each northing.
This is just like adding a finer set of gridlines over
the existing gridlines, allowing you to be very
specific about where things are within each grid
square. As with area referencing, the eastings are
given first then the northings. The difference

is that one more figure is added to the easting 2% 7 28 55T,
and one more figure is added to the northing.
This makes six figures in total. For example, in

1B What are the geographical skills?

TOPOGRAPHIC MAP EXTRACT SHOWING AR AND GR

164 \\k\:\ ,7\ ik
6§§ _____ s -

159 T N \\\.{‘
\ \\ i LEGEND

’ \ \ : Road

/ \\ River

b £ ! \ ~———Contour line
\ : Q: m Park

12 : Hospital

Source 25

Source 25 the hospital is located in GR297156.

Latitude and longitude

Maps that show large areas of the
Earth’s surface (such as world maps)
use a set of imaginary lines that form
a grid. These gridlines, known as
latitude and longitude, help us to
locate places accurately.

Lines that run from east to west are
known as lines (or parallels) of latitude.
Lines that run from north to south
are known as lines (or meridians) of
longitude. Each of the lines is separated
by degrees rather than distance because
the world is round, not flat.

The line of latitude midway between
the North Pole (90 degrees north)
and South Pole (90 degrees south) is
known as the Equator (see Source 26),
which is located at O degrees latitude.
It divides the Earth into the northern
hemisphere and southern hemisphere.

Lines of latitude are measured
in degrees north and south of the
Equator.

Lines of longitude are measured east
and west of the Greenwich meridian
(also known as the Prime Meridian),
which is located at O degrees longitude
(see Source 27).
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North Pole

St

Equator

South Pole

Source 26 Lines [or parallels) of latitude

North Pole

South Pole

Source 27 Lines (or meridians) of longitude

Source: Oxford University Press

[V—?;] Key skill worksheet
Interpreting

& analysing:
Understanding
six-figure grid
referencing

latitude

imaginary lines running
east-west around the
Earth’s surface, parallel to
the Equator, used to work
out location and direction

longitude

imaginary lines running
north—south around the
Earth’s surface, from the
North Pole to the South
Pole, used to work out
location and direction

Equator

an imaginary line that
runs around the middle
of the Earth separating
the Northern Hemisphere
from the Southern
Hemisphere

Prime Meridian

an imaginary line of
longitude that runs from
the North Pole to the
South Pole; longitude is
defined as 0° at the Prime
Meridian

CHAPTER 1 THE GEOGRAPHY TOOLKIT 25



@ Enlarged map S|mp|e mapS

Simple maps
Geographers use different types of maps to show a whole range of different natural

and built features — and to analyse the connections between them.

Physical maps Political maps
Physical maps show the locations and names of Political maps show the locations and names of
natural features of the Earth. These may include built features of the Earth. These may include
deserts, mountains, rivers, plains, oceans, reefs, country borders, state and territory borders,
volcanoes and lakes. cities and towns.
PHYSICAL MAP OF AUSTRALIA SHOWING OCEANS AND POLITICAL MAP OF AUSTRALIA SHOWING STATE AND
MAJOR MOUNTAIN RANGES, RIVERS, LAKES AND DESERTS TERRITORY BORDERS, CITIES AND TOWNS
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—

Mt Kosciuszko "
428 m Mountain

Source 28 Source: Oxford University Press Source 29 Source: Oxford University Press

Dot distribution maps DOT DISTRIBUTION MAP OF AUSTRALIA SHOWING POPULATION
Dot distribution maps use dots (or shapes) to @
. INDIAN PACIFIC
represent (and sometimes compare) a range of
OCEAN OCEAN

different features. The dots show the location
of the chosen feature. The size and colour

of the dots on the map can show different
characteristics of that feature. For example, in g e
Source 30, small towns are shown as small green

dots and big cities are shown as big red squares.
Other dot distribution maps show the location
of a single feature, such as litter (see Source 2

Northern

°
Territory

on page 7). Dot distribution maps help to show LEGEND
Number of people in v
patterns and links between features — geographers B Over 1000 000 N
. . . . . @ 500 000 to 1 000 000 .
refer to this as spatial distribution. © 100000 to 500 000 I mﬁsma"'a
@ 10000 to 100 000 obart
= 1000 to 10 000 0 400 800 km
Source 30 Source: Oxford University Press
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1B What are the geographical skills?

FLOW MAP SHOWING THE FLOW OF TOURISTS ’@ Enlarged map
Flow maps WORLDWIDE @ Simple maps
Flow maps show movement & - &
from one place to another. - /—""
Arrows of different thicknesses kst P 2

,— ‘.{‘ o g Vs
or colours are used to show baria. A\ fee

& X

78
34
WATLANTIC
- _PACIFIC OCEAN
SOUTH
AMERICA

\i

where different things (such as ¢ 3 Lo j
people or goods) are moving ALanfic | j
octan {J -

to and from, and compare oced \j)
the numbers involved in the LEGEND 2 E §
ourist flows (millions of people)
movement. L} OverW; — 5’; 12 )—> 3t05 ——=Under3| o 500 5000km
Source 31 Source: Oxford University Press
CHOROPLETH MAP SHOWING INTERNATIONAL =
Choropleth HEles TOURIST ARRIVALS WORLDWIDE PRIOR TO 2020 @

Choropleth maps use different
shades of the same colour to
give a quick impression of the
pattern formed by the data

ARCTIC OCEAN

ATLANTIC

being shown. Darker shades - L‘EG —= g
show the highest values or the MLANT"C\'/\ intomations! tourist
greatest amounts, while lighter ocean SR
shades show the lowest values N 0w 199 /
or the least amounts. i;}%%
sk [] No data available
Source 32 Source: Oxford University Press

Overlay maps

Overlay maps show how features on the Earth’s surface may be related to each other. To create an overlay
map, you first need to produce a base map showing one feature (such as the location of Australian
rainforests) and then place a piece of tracing paper or plastic sheet over this base map showing the other
feature you are investigating (such as areas with a moist tropical climate).

/ o ¥ ZJ ! / | . “
Moaist tropical climate
\,:-._,., / é‘ [70 tropica | —(‘%_
: - ™~ ) ;
L [_Amtr.ﬂm Rair &rcgz:j‘ = L 4/

-

Source 33 An overlay map showing the location of Australian rainforests on a base map (left] and areas with a moist tropical climate
on an overlay (right)
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More complex maps

Geographers also use a number of more complex maps to represent information.

Topographic maps TOPOGRAPHIC MAP SHOWING A ROUND
HILL, AVALLEY AND A RIDGE
Topographic maps show the shape of the otno
land (such as the shapes formed by valleys, —— Gontour merval 100 metres)
River
contour lines hills and ridges) by using contour lines.
lines drawn on a map Numbers on some of the contour lines
that connect points at .
the same height to show show the height of the land above sea level.
the height and steepness The closer together the contour lines are,

of land the steeper the land. Symbols and colours

are also used on topographic maps to show
other natural features (such as forests,
rivers and lakes) and built features (such

as towns, roads and mines). The contour
patterns of three common features are
shown below the topographic map in
Source 34.

Source 34  Source: Oxford University Press

A ROUND HILL AVALLEY ARIDGE

Weather maps

Weather maps show conditions in the

atmosphere, such as air pressure, wind speed
and wind direction. They also show the size
and location of warm and cold fronts. Weather
maps are also known as synoptic charts. They
are most commonly seen on the nightly news.

Source 35 Weather maps feature
in the nightly news on television.
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1B What are the geographical skills?

Thematic maps THEMATIC MAP OF AUSTRALIA SHOWING LOCATION AND
DISTRIBUTION OF FIRST NATIONS PEOPLES IN 1788

Thematic maps show a particular theme

or topic; for example, the distribution of
resources (such as coal and gas), the different
types of forests around the world, access to
safe drinking water, or where people live in
Australia.

East
Cape York

Rainforest

Western Desert

LEGEND N '

§
Square kilometres Cultural areas 1 m
Al Tasmania
lto 10 20 to 40 Border
10 t0 20 401090  Gulf Name 0 500 1000 km
- — )
Enlarged map
Thematic map of

Australia Source 36 Source: Oxford University Press

Geographic Information Systems (G|S) looking for. You can even create and share your
own maps, look at 3D models of areas and record

Geographic Information Systems (GIS) are a way . ) )
video simulations, known as flyovers.

of creating, viewing, organising and analysing
geographical information with the use of a
software application. GIS allow geographers to
access and share an incredible amount of data
and look at the world in new ways. GIS are made
up of three elements:

GIS are already a part of many people’s
everyday lives. Governments, companies and
individuals all around the world use GIS. There
are a number of GIS platforms available today,
but one of the most commonly used and free GIS
is Google Earth.

e digital base maps

e data that is layered over the base map (such as
a chart, overlay or table)

e a software application or platform that links
these elements together and allows the user to
interact with all of this information.

GIS combine satellite images, graphs and
databases to allow you to identify patterns
and trends so that you can gain a better
understanding of the world around you. They
allow you to turn different layers of data on Source 37 Today, a GIS can be found on almost every

and off in order to isolate exactly what you are smartphone, in the form of apps such as Google
Maps and Google Earth.




|dentifying patterns and relationships

In geography, an important skill to master is that of identifying trends, patterns and
relationships in the information you are looking at. You can do this by looking at the
information to identify any possible links and relationships and draw conclusions.
There are two main ways to do this:

1 the SHEEPT method
2 the PQE method.

Social - factors relating to culture and people

Historical — factors relating to past events

Environmental — factors relating to the natural environment
(including climate, landforms and vegetation)

G Economic — factors relating to the earning or spending of
money (including income earned from industry and tourism,
and land use for food and fibre production)

Political — factors relating to governments (including laws,
regulations and policies)

Technological — factors relating to the availability and use
of different types of technology (including the development
of greener technologies, alternative energy sources

and GIS).

Source 38 These are the six factors of the SHEEPT method.

Using the SHEEPT method

SHEEPT is a tool used by geographers to help them
consider the many factors that may contribute to
the patterns identified in their data. When you are
examining issues related to your inquiry, it is useful
to think about them in terms of these six factors
and consider how relevant each is to the patterns
you have discovered. This will help you reach your
conclusions. Source 38 explains what the letters
SHEEPT stand for.

Using the PQE method

PQE is a tool used by geographers to analyse the
data they have gathered (such as maps, tables,
graphs and diagrams) and reach conclusions. The
letters PQE stand for:

e Pattern (P) — when looking at data, you look for things that stand out or
form patterns. A pattern may be a group of similar features on a diagram, a
concentration of a particular feature on a map, or a particular shape that is created

by data on a column graph.

e Quantify (Q) - in this step, read the map closely to try and quantify (i.e. measure)
statistics, amounts, sizes and locations to find a pattern (or patterns)

e Exceptions (E) - often you may find that there are things in your data that do not
fit into a pattern you have identified. These are called exceptions. They also need

to be identified and quantified.

PQE sample

distribution

the way in which things are
arranged on the Earth’s
surface; the pattern
formed by the way objects
or places are distributed

across a space using the PQE method.
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On the next page, there is a sample response that has been written using the
PQE method to describe the distribution of mountains in the physical map of
Australia (Source 39 on the next page). Read the highlighted sections closely.
These are sentence starters that can be used to structure your response whenever
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PHYSICAL MAP OF AUSTRALIA SHOWING OCEANS AND MAJOR MOUNTAIN RANGES,
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Source 39

Source: Oxford University Press

If you can identify the type of map that you are looking at,
make sure that you name it. See pages 26-29 of the toolkit
for an overview of different types of maps.

1B What are the geographical skills?

[z] Check your learning
Topic 1.4

\

‘The wneven pattern of this physical map shows Australia’s largest Lakes are

Pattern — in this step, you
need to give a general

situated in central and south-central Australia.

‘The evidence that quantifies this pattern s the Location of the Lakes on the

overview of any patterns
you may identify.

l

Quantify — in this step,

Lake qatrdner.

continent. They streteh from the MeDonnell Ranges in the north (near the
Trople of Capricorn) to the Flinders Ranges tn the south. These Lakes bneluole
Lake Amadeus, Lake Mackay, Lake Eyre, Lake Frome, Lake Torrens and

The exception to this pattern s a few swmaller Lakes Located in wWestern

you need to add specific
and accurate information
to define and explain

the patterns.

Exception — in this step,

Australia, including Lake Argyle near the Kimberley reglon and many
scattered Lakes, near Lake Austin and Lake Bavlee tn the south.

you need to identify
anything that does not fit
your patterns.

Source 40 This sample POE method analysis includes sentence starters you can use to structure

your response.

OXFORD UNIVERSITY PRESS

CHAPTER 1 THE GEOGRAPHY TOOLKIT 31



Concluding and
decision making

Once geographers have researched, collected and analysed geographical data, they
start to think about what it means for people, places and environments. They reflect
on their findings and make conclusions about who or what has been impacted by a
geographical challenge, and the level of impact. Geographers then make decisions
about the effectiveness of possible solutions and develop strategies to address

the issue.

Reflect on what you have learnt

One of the key aspects of drawing conclusions is reflecting on all of the information
you have gathered and analysed. Reflecting involves not only looking at what you have
learnt but also at how it has been learnt. It involves asking critical questions about

the way in which your geographical inquiry was conducted and your role in it. One
of the best ways to reflect on your progress is to complete a self-evaluation checklist,
rating your performance at each stage and adding comments.

Source 41 Aself-evaluation checklist
The title of my geographical inquiry is:

My geographical inquiry set out to investigate:

| was able to complete all stages of my geographical inquiry. 12345
| was able to answer all my key inquiry questions. 12345
| was able to plan my inquiry effectively. 12345

My maps, graphs, tables and diagrams were clear and accurate.

| was able to analyse my data and reach a conclusion.

My areas of strength are:

I'm getting much better at:

The part | found most difficult was:

I need the most help with:

!"’

\ /
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1B What are the geographical skills?

Justify possible methods of response

After reflecting on what you have learnt, you may discover that action is needed in
order to respond to the issue you have been investigating. There are a number of
different ways that geographers can take action to make a change. These include:

creating a fact sheet or multimedia presentation to inform your school or community
using social media to raise awareness and gather support

emailing your local government representative or Member of Parliament about the
issue

inviting an expert speaker to present at your school assembly
planning a campaign to raise money for the issue.

The geographical inquiry into Uluru (see page 13) based around the key inquiry

question ‘Is it a good thing that so many tourists visit Uluru?’ may lead us to actively
campaign for tourism at Uluru to be managed in a more sustainable way so that this @ Check your learning
important landmark can be enjoyed by future generations.

Topic 1.5

»
-

KFORD UNIVERSITY PRESS T CHAPTER 1 {THE GEOGRAPHYSOOLKIT



Quizlet

Become familiar with
geographical terms
by reviewing them on
Quizlet.

Additional resource
Using cognitive verbs
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Communicating

The ability to put your thoughts and findings into words is an important skill that
you will develop as you study geography.

Use correct geographical terminology

An important part of communicating your findings in geography is using
geographical terminology. Source 42 lists and defines some commonly used
geographical terms; additional geographical terms can also be found in the glossary
at the end of this book.

Source 42 Some useful geographical terms

BOLTSS The six essential features that should be included on every map: border, orientation,
legend, title, scale and source

direction A way of orienting a map, usually shown by compass points, such as north

distance The amount of space between two objects or places, generally measured by using
the scale on a map

distribution The way in which things are arranged on the Earth’s surface; the pattern formed by
the way objects or places are distributed across a space

exception A feature that falls outside a usual pattern or does not follow an observed pattern

geographical The stages that geographers follow to guide their investigations

inquiry

key inquiry A question that helps geographers to plan and focus their geographical inquiries

question

primary data

Data collected for a geographical inquiry by a person conducting an inquiry, such as
survey data, hand-drawn maps or photographs

region An area of the Earth’s surface with a feature that makes it different from surrounding
areas
scale A line that indicates the distances on a map as represented in the real world

secondary data

spatial pattern

trend

Data collected for a geographical inquiry from another source, such as textbooks,
atlases and government websites

The distribution of features on the Earth’s surface that may form particular patterns,
such as linear (in lines), clustered or radial (like spokes on a wheel)

A general direction in which something is developing or changing (e.g. the trend in
population in Australia is positive because the population is growing)

Present findings using a range of communication

forms and digital technologies

Geographers use a wide range of methods to inform other people about what they
have found over the course of a geographical inquiry.
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1B What are the geographical skills?

Some of the methods that geographers use to communicate their findings include:

e written methods, such as essays or reports

e oral forms, such as oral reports, presentations, discussions and debates
e graphic forms, such as maps, graphs, and diagrams

e visual forms, such as annotated visual displays (AVDs), photographs, sketches,

satellite images and posters

e digital forms, such as Wikis, Geographic Information Systems (GIS), databases,
3D models and simulations, and multimedia presentations.

Creating an annotated
visual display (AVD)

An AVD combines written text with visual
images (such as photographs) and other
graphic representations (such as maps,
graphs, tables, sketches and diagrams).
To create a successful AVD there are a
few steps to follow.

Step 1 First, gather your data. Print your
photographs, refine your sketches
and tidy up any data that you
have collected — in fact, tables of
raw data are usually much more
effective when they are made into
graphs. Make sure all your maps
have BOLTSS. Each resource
(including graphs, maps, sketches,
photographs, cross-sections or
written explanations) should have
a title. Photographs should also
always have a caption.

Step 2 Next, organise your results.
On a large poster, lay out your
information and data. All written
descriptions and answers should
not be written directly onto the
poster paper, but be typed, or
neatly printed on separate sheets
of white paper. This will allow you to
arrange them on the poster paper
in the most logical and relevant
way before you glue them down.
The key inquiry question that
began your geographical inquiry
may guide your final layout. In the

OXFORD UNIVERSITY PRESS

annotated visual

display (AVD)

a way of presenting the
final results of a research
project, incorporating
images, graphs, notes and
explanations in a poster-
style format

KEY SKILL

Communicating

example in Source 43, this question
acts as the heading for the poster.

Step 3 Next, present your results. When
you are happy with your layout,
design a main heading and other
smaller headings. Don’t forget
to write your name in small, neat
letters next to the heading or at
the bottom of the AVD. Use glue
to attach your resources onto
your AVD.

Step 4 Finally, acknowledge your sources.
If you have used books or other
resources (such as websites) these
need to be acknowledged in a
bibliography or list of references.
This can be stuck on the back of

n Check your learning
Topic 1.6

your AVD.
— P . _‘ Make the
> 2
All diagrams, '|s it a good thing that so many tourists Vislt ML"'_”".]L\§ heading
sketches, = stand out.
photographs NATURAL PROCESSE: e
and graphs S

TOURISM AT

must have a i
heading and -
a caption. P,
. ee—

Lists may
be better
than long
paragraphs.

Always

include a

location
A simple map;

ber

sketch can remem
break up lots BOLTSS.
of writing.

Source 43 Anannotated visual display (AVD)
Natural processes illustration © Director of National
Parks (Parks Australia) www.parksaustralia.gov.au

CHAPTER 1 THE GEOGRAPHY TOOLKIT 35









1 Environmental resources:

Learning
intentions

By the end of this
topic, you will be
able to:

» classify
environmental
resources as
renewable, non-
renewable and
continuous

» identify examples
of each type of
resource.

environmental resources
anything human or natural
that can be used by
people to satisfy a need

renewable resources
resources that can
regenerate or be regrown
(such as trees) as
opposed to those that
cannot be regenerated
(such as coal)

Quiz me!
A quick quiz on

environmental
resources

non-renewable
resources

resources that cannot be
regenerated once they
are used up (such as ol
or coal)

continuous resources
resources, such as the
Sun, that will never run out
no matter how much they
are used

an overview

Over thousands of years, humans have developed ways of life
that depend on the environmental resources found on Earth.
We have found and used resources in almost every corner of
the Earth. Water from rainfall, minerals from rocks, and food
from the forests and oceans have allowed us to build homes,
tarms, cities and highways all over the world. Oil is drilled
from beneath polar ice caps and water is drilled from far below
barren deserts. Deep in the rainforests we have found plants
that can cure illnesses and we have even worked out how to
generate electricity from the waters flowing in our rivers.

Types of environmental resources

Geographers divide all the environmental resources on
Earth into three types.

0 Renewable resources

Renewable resources will replenish themselves
naturally over time if we do not use them too
quickly. The trees in a forest are a good
example of a renewable resource. We
can cut them down for wood, but

they will grow back in time. We just
need to manage them carefully. In
countries such as Australia, fresh

water is considered a renewable resource
but it needs to be carefully managed to
ensure that enough is available for everybody.

Q Non-renewable resources

Non-renewable resources are only available in limited
(finite) amounts. If we overuse them, they will one day run
out. Minerals such as coal, oil, diamonds and uranium are
good examples of non-renewable resources.

9 Continuous resources

Continuous resources are available in unlimited (infinite)
amounts. No matter how much or how often we use them,
they will never run out. Energy from the Sun and wind are
both examples of continuous resources.
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Ocean waves are resources
for surfers and holiday-
makers. They can also be
used to generate electricity
and may be a valuable
continuous resource in the future.

Oceans are used in many
ways, including to transport
goods and supply fish.

Plants, animals and human

beings are renewable
resources. Humans, however,
are unique in that our use of
the Earth’s resources is
disrupting the Earth’s natural

[

systems.

Plants are renewable resources

because they produce seeds in

order to reproduce themselves. \

v Soil is formed when rocks

break down. We use soil
to grow the crops we eat.
The animals we farm for
food also rely on the soil
for the grass they eat.

Qil is the world’s most
commonly used source of
energy. It is also used to make
many important goods, such
as plastics, petrol and fertiliser
for farms.
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2AHow is water an environmental resource?
Source 1 Anoverview of many types

of environmental resources )
The amount of oxygen in

our atmosphere stays about
the same because it is

. constantly recycled through
Types of environmental resources: plants, animals and oceans.

The Sun provides the energy for plants
and animals to grow, and forms the basis

. Renewable resources of everything we eat. It also evaporates

. Non-renewable resources In some parts of the water, setting the water cycle in motion.
I Continuous resources world, electricity is .

generated from heat

within the Earth.

This is known as
geothermal energy.

Wind is used to power
ships and windmills and
to ;ﬂfod ce electricity.

:?awew(:e

it
, seeds from trees

ground and ggéw |nt0apJan’5§

$
Many rivers are dammed and
There would also be no

the water used for watering
crops or providing drinking
water for towns and cities.

T A

i glﬁcgqms from the

ing of coal. Coal is an

. por’tant energy resource
in many countries.

’E’ S are sed as a resource in many ways.
Uranium is just one of thousands of minerals

“mined around the world. It is being used at this
"nuclear power station to produce electricity.

2.1 Check your learning @

Retrieve Analyse Explain your answer in a few
1 Identify the three main types of 4 What problems might short sentences.
environmental resources and give societies around the world Apply
an example of each type. face if people continue to rely

6 Looking at Source 1, rank

Comprehend heavily onr)non—renewable the top three environmental
resources )
2 Explain why it is important to P resources that you think are the
W vir : o
look after renewable resources . S most important. Justify (give
ke fasl vmiiar EERiEs ik In SelLies reasons for) your answer in a

1 have not been classified
using the legend. How would
you classify each of these?

few short sentences and be
prepared to discuss this with
the class.

3 Describe how you may have
used a non-renewable resource
in the last hour.
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2.2

Learning
intention

By the end of this topic,
you will be able to:

» explain the
continuous
movement of water
in the water cycle.

water cycle

the continuous cycle by
which water evaporates
from lakes and oceans,
condenses into clouds,
falls on land as rain, finds
its way into rivers (including
after human use) and
returns to the oceans

condensation

the process that takes
place when a gas cools
and forms a liquid; for
example, water vapour
becoming water droplets

Source 2 The stages of the water cycle

Condensation is water vapour in the
air that cools down and changes to
tiny drops of water. When these

Where water comes from

Water is one of our most precious environmental resources. Without it, nothing can
survive. It is an essential, renewable resource that occurs naturally on Earth. It can exist
as a solid (such as ice in a glacier), a liquid (such as water in a river) or a gas (such as
steam). Fresh water is an available resource when in liquid form and a potential resource
as a gas or a solid. Liquid water is constantly being recycled through the atmosphere,
rivers and oceans in a natural system known as the water cycle (see Source 2).

In the water cycle, water from the oceans and lakes is heated and evaporated
by the Sun. The evaporated water vapour, which is like steam, then rises until it
reaches the cooler parts of the atmosphere. Cold air cannot hold as much moisture
as warm air, so the water vapour turns back into liquid water in a process known as
condensation. These drops of water then form into clouds, which may be carried
onto land by winds, and forced to rise. The colder air can no longer hold the
condensed droplets and they fall as rain. The rainwater finds its way back to the
world’s lakes and oceans through rivers and streams and the process begins again.

As you can see in Source 2, rain falls when wet air masses are forced to rise. There
are several reasons that air masses rise. Each of these will produce different types of
rainfall at different places on the Earth’s surface. One of the reasons that air masses
rise is the heating of the ground in tropical areas. This creates heavy rainfall and
thunderstorms. The other two reasons are shown in Sources 3 and 4.

When wet air is forced to rise into the cooler
parts of the atmosphere, the tiny water drops
in clouds join together and become heavier.
They then fall as precipitation (rain, snow, hail)

. onto the land or into the ocean, rivers and lakes.

drops gather together, we see them

as clouds. A cloud is a large
collection of water drops or ice
crystals. The drops are so small and
light that they can float in the air.

The Sun heats the water
in oceans, lakes and
rivers and turns it into a
gas called water vapour.
The water vapour rises
into the air. This process
is known as evaporation.

OXFORD HUMANITIES AND SOCIAL SCIENCES 7 AUSTRALIAN CURRICULUM

Some of the
precipitation that falls
onto land returns to
the rivers, lakes and
oceans as runoff.

When water on the ground
soaks into the soil (infiltration),
plants then take it in through
their roots. It passes through
their leaves where it evaporates
into the air. This is kr;gv.vn as

Rreed NG S—
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Are we drinking the same
water as Ned Kelly?

Due to the endless water cycle on Earth,
we could be drinking the same water
that Ned Kelly did back in the 1860s!
The water cycle is a constant process
that joins the world’s land, oceans and
atmosphere together. For example, the
same water that evaporates from the

2AHow is water an environmental resource?

ocean ends up back in the ocean after
going through the cycle and falling as rain.
While the water molecules in the cycle are
constantly changing states, they are never
fully used. The ability of water to replenish
itself is invaluable, as water is essential to
the survival of all living things on Earth.

For more information on this key
concept, refer to page 8 of ‘The
geography toolkit’.

Source 3 When air crosses a barrier (such as a mountain range] it rises Source 4 When two air masses meet, one is forced upwards.

and cools, producing rain. As a result, one side of a mountain range is

often wetter than the other side. This is known as orographic rainfall. occurs. This line is known as frontal rain.

2.2 Check your learning

Retrieve
1 What causes water to fall as rain?

Comprehend

2 In your own words, explain the
water cycle.

3 Suggest one place in Australia that
is likely to receive orographic rainfall.
Explain your answer.

Analyse

4 Create a flow diagram and classify
(organise) these words into the
correct order within the water
cycle: precipitation, condensation and
evaporation. Write a definition for each
in your own words.

OXFORD UNIVERSITY PRESS

Quiz me!
A quick quiz on

where water comes

5 Compare frontal rainfall and orographic -

rainfall. How are they different? How
are they similar?

6 Why is the water cycle a good example
of the geographical concept of
interconnections?

? Examine Source 3. Using your
knowledge of the water cycle, explain
what impact you think the rivers shown
in Source 3 have had on this landscape.

Apply

8 Imagine that you are a water droplet in
a cloud. Describe your journey through
the water cycle in language that a
young child would find interesting. Here
is a start: ‘Floating along with billions
of my closest friends, | thought nothing
would ever change ...

CHAPTER 2 WATERAS ARESOURCE

The air then cools, the water droplets condense and a line of rain
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2.3

Learning
intention

By the end of this topic,
you will be able to:

» identify different
types of available
water resources and
how they are used.

available water

fresh water that is
accessible for use by
humans without treatment

surface water

any body of water above
ground, including streams,
rivers, lakes, wetlands,
reservoirs, creeks and

the ocean

potential water

water that needs to be
treated in some way to
make it ready for use

aquifers

layers of rock or soil in the
ground that hold water

or that water can pass
through

Quiz me!

A quick quiz on

water as an available
$ resource

Water as an available
resource

Although most of the surface of the Earth is covered with water, only a tiny
percentage of that water is fresh and readily available for human consumption. This
water, known as available water, includes the surface water in dams, rivers and
lakes as well as underground water held in soils and rocks. Most of the world’s water
is not immediately available as a resource and can be thought of as potential water
(explored further in topic 2.4).

Available water

Our most available form of water is surface water, such as lakes and rivers. Most of the
world’s large cities and towns use surface water to supply the needs of their residents.
For this reason, these settlements are almost always built close to a river, lake or
stream. To make it easier to capture flowing water in a river, a dam or weir is usually
built across it. Water can be piped from the lake that builds up behind the dam to
supply the needs of towns and farms.

ALL WATER Surface water has been used as a
resource by humans for thousands of years
but as populations grow and more water is
needed, people are also using other forms
of water. One of the largest sources is
groundwater locked away in underground
aquifers. When it rains, water seeps into
the soil to provide moisture for plants
to survive. As water passes through
the spaces between soil and rock it
becomes groundwater.

Oceans 97%

| Fresh water 3% I

Ice caps and
glaciers 70%

FRESH WATER

Groundwater is fed by surface water
from rainfall and rivers, and naturally
comes to the surface at springs or at oases
in dry areas. Groundwater can also be
pumped to the surface by bores drilled into
the ground.

Available surface

Groundwater 29% fresh water 1%

AVAILABLE
SURFACE

LRl FRESH WATER
aKes (]

Water with
living organisms

1% Soil moisture

38%
Rivers 1%
Water vapour 8%

Source 5 The distribution of water on Earth
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Source 6 Warragamba Dam supplies water to about 5 million
residents in Sydney and is one of the largestin the world built for
this purpose.

Retrieve

1
2

In your own words, define an ‘aquifer'.
Identify two available surface water resources.

Comprehend

3

Explain why towns and cities are usually built near
rivers and lakes.

Analyse

4

Distinguish between surface water and
groundwater. Remember, when you distinguish
between two things, you should talk about how they
are different.

Source 6 is an oblique aerial photograph of the

Warragamba Dam. Examine Source 6 to answer

the following questions. Refer to page 20 of ‘The

geography toolkit’ for help if you get stuck.

a Create a T-chart in your notebook, with one
column titled, ‘What this image tells me about
dams’ and the other, ‘What this image does not
tell me about dams’. Brainstorm your responses
in each column.

b Why are oblique aerial photographs like this one

helpful for geographers?

OXFORD UNIVERSITY PRESS

2AHow is water an environmental resource?

Source 7 In many places of low rainfall, water is pumped from
underground aquifers to irrigate crops, such as in the Midwest of
the United States.

2.3 Check your learning (2

¢ Identify the scale at which this aerial photograph
has been taken (local, regional or national).

Apply

6

Pumping water from aquifers and damming rivers
are two ways humans make fresh water available,
but both methods can create other problems.

a Use the internet to investigate two of these
problems.

b Propose (put forward) one solution for each of
these problems. Your solution should offer help
as to how the problem could be managed better
and improve sustainability.

Launch Google Earth and complete the following

exercises.

a ldentify the exact location (latitude and longitude)
of Warragamba Dam.

b Measure and record the straight-line distance
from Warragamba Dam to Warragamba
Recreation Reserve.

¢ ldentify the relative location of Warragamba
Dam to another place close by, such as the dam
lookout, public school or Visitors Centre.
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Learning
intention

By the end of this
topic, you will be
able to:

» identify different
types of potential
water resources and
how they are used.

irrigating

watering crops in some
way other than by
precipitation

wastewater

water that has been used
by people in domestic

or industrial settings for
washing, cleaning or
flushing that contains
waste products

desalination
the process of removing
salt from seawater

’@*« Explore it!
A virtual field trip

to the Gold Coast
Desalination Plant
in Tugun

*
1 used to think,
now | think
Reflect on your learning
about water as a
potential resource and
complete the following
sentences.
e | used to think ...
e Now | think ...
What has changed in
your understanding?

2T N

Water as
a potential
resource

Most of the water on Earth is not
immediately available for human use. About
97.5% of the Earth’s water is found in the

oceans and is too salty for drinking or irrigating
crops. Much of the remaining 2.5% of the Earth’s
water is locked in the polar ice caps and in flowing

Source 8 Dubai Electricity and Water
Authority at Jebel Alj; this massive
rivers of ice, known as glaciers. Other potential desalination plant supplies much of

water resources include water vapour in the Dubai’s fresh water.

atmosphere and wastewater.

Desalination

In order to make ocean water an
available resource, the salt usually needs
to be removed. This process is known as
desalination. Desalination plants now
supply fresh water to several Australian
cities including the Gold Coast, Perth,
Sydney and Adelaide. As of 2020, there
are approximately 16 000 desalination

Source 9 The Gold Coast Desalination Plantin
plants either active or under construction  Tugun was completed in 2009. It can produce 133

across the world. megalitres of water per day.

Frozen water

Antarctica contains nearly 70% of the world’s fresh water as ice in an ice sheet that
covers large sections of bedrock (solid ground) in Antarctica. This ice sheet has an
average thickness of greater than 2 kilometres, with some areas that scientists have
found to be twice this thickness. If this ice were to melt, sea levels around the world
would rise by up to 60 metres.

The world’s freshwater resources

Available fresh water is not evenly distributed across the planet. Some areas of the
world have much more than they need, while other areas do not have enough.

Countries with large rivers, such as the Amazon River in Brazil, and those with
high rainfall, such as Indonesia and Papua New Guinea, can be thought of as
being ‘water rich’. Other countries, including Australia, can be considered to be
‘water poor’.
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2AHow is water an environmental resource?

WORLD: FRESHWATER RESOURCES AVAILABLE PER PERSON PER YEAR

ARCTIC OCEAN

ATLANTIC
OCEAN

PACIFIC OCEAN

%
LEGEND

Freshwater availability

(cubic metres per person

per year)

Over 70 000

15 000 to 70 000

. | 6000 to 15 000

[ ] 2500106000 pFrmmmmmmmm——— A~ — =

.| 1700 to 2500
.| 1000 to 1700

' Under 1000
|:] No data available

ATLANTIC
OCEAN

E

0 1500 * 3000 km
—

Source 10 Source: Oxford University Press
2.4 Check your learning (2]
Retrieve be an uneven distribution of freshwater availability

around the world?

d Compare the freshwater resources of Australia,
New Zealand and Papua New Guinea. Copy the
following table into your book and fill it out to help

1 In your own words, define ‘desalination.’

2 Why do some countries use potential water to
supply their needs?

Comprehend make the comparison. Write a short paragraph to
3 Explain the difference between available water and summarise your findings.
Analyse
4 Use the data from Source 10 (an interactive version
is available on your obook pro) and the world map Apply
in the back of this book to answer the following 5 Australia is often described as the ‘driest inhabited
questions: continent on Earth’. Does Source 10 support this
a Identify a water-rich continent. Find one country description? Justify (give reasons for) your answer.
within this continent and record how much 6 Treating seawater to remove salt makes it available
freshwater availability it has. for human use but it may also create some

environmental issues. Working in a small group,
propose (put forward) two issues that may be
created and strategies that could be used to avoid
these issues.

b Identify a water-poor continent. Find one country
within this continent and record how much
freshwater availability it has.

¢ Based on your answers to questions a and b,
can you think of two reasons why there may
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SKILLS IN
CONTEXT

@ Test me!
Once you've finished

the topics in this
section, test yourself
with this quiz and
find out which
worksheet you
should do.

Source 11 Lake
Brockman (or Logue
Brook Dam) is now
used for recreational
activities, and the
surrounding forest
provides opportunities
for hiking and camping.
The dam was originally
constructedin 1963
to provide water for
irrigation.

Enlarged map
Perth, Western:
Australia: Water
resources

Perth’s water supply

Perth faces challenges in supplying its rapidly growing population with
enough fresh water. A decline in rainfall over the last 100 years has meant
that Perth residents can no longer rely on rivers, lakes and dams to supply all
their water needs. About 40% of Perth’s water now comes from the ground.

North of the city are large aquifers which have collected rainwater for thousands of years
and stored it within sand or limestone layers. Wells are dug to access the water, which is
then treated, mixed with rainwater and used by Perth residents in their homes and farms.
More than 40% of Perth’s water comes from two large desalination plants. In recent years,
wastewater has been treated and pumped back into aquifers for storage.

PERTH, WESTERN AUSTRALIA: WATER RESOURCES

Perth’s water supply - 2000s

LEGEND

Groundwater
treatment plant

Water reservoir

or dam
Desalination plant
Town

~~._~ River

——— Water pipeline

|:| Perth metropolitan
area

*HO >

m Dams ® Groundwater ® Desalination

Perth’s water supply - 2020

m Dams & Groundwater ® Desalination
m Groundwater replacement

Perth’s water supply - 2030 (predicted)

Sampson roo/:’;\‘

l.

N\ 7-m
\_ Stirling
0

\‘L

Il
Colie® o 20 40 km
)

W Dams ® Groundwater ™ Desalination
® Groundwater replacement

Source 13 Source: Oxford University Press
Source 12 Avisual representation of o XIOTETEnIVErsIg T

Perth’s water supply from the 2000s to
today, and projected into 2030
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How is water an environmental resource?

KEY SKILL
Interpreting &

analysing

Using a map legend and scale e area symbols — use colours or patterns to
represent large areas (such as lakes and cities).

In order to show the features on maps clearly, various Maps also include a scale. Scales indicate what

symbols and colours are used. To help us unlock the distances on the map represent in the real world.

information on the map these symbols are explained Scale can be shown in three different ways: as a

in a legend (or key). There are three main types of written scale, a line scale or a ratio.

map symbols: For more information on this skill, see page 21 of

e point symbols — show features in one particular

‘The geography toolkit’.
place (such as a railway station or desalination plant)
e |ine symbols — show features that connect places
on the map (such as roads and rivers)
Practise the skill 3 Copy the following table into your book and

complete it by identifying:
o different water resources in Perth
o whether they are potential or available water

Study Source 13. An enlarged version is available on
your obook pro.

1 a ldentify the symbol that has been used for

sources
desalination plants on this map. . . .
, , e why they are considered potential or available
b Locate one example of where this symbol is sources

used on the map.

¢ Identify how many groundwater treatment
plants supply water to Perth.

d Describe the spatial distribution of the dams.

2 a Identify the type of scale used on the map.
b Using the scale, find the distance between:
i Bunbury and Neerabup
i North Dandalup and Northam

i the two desalination plants. 4 Do you think it is possible to drought-proof a city?

Extend your understanding Justify (give reasons for) your answer.

5 What do you think will happen to the water in an
aquifer if water continues to be pumped out of it for
use in a city such as Perth?

1 What type of graph has been used in Source 127
How does this method of representing data help

you interpret it? _
6 a Use your research skills to explore some of

2 Look carefully at Source 12, the strategies being used to address water

a Describe how Perth’s supply of water resources problems in other parts of Australia.
ch:.gmg.ed over ’I[ime. - _ b Pick one strategy from your research. How

b Using information from this topic, explain why effective is this strategy? What are its strengths
this change has occurred. and weaknesses?
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2.5

Learning
intention

By the end of this topic,
you will be able to:

» explain the
environmental,
economic and social
effects of water as it
connects places.

mouth
the end of a river where it
enters a lake or ocean

fertile

soils that have the
nutrients and minerals
to support the growing
of plants

silt

small sediment particles
carried downstream,
caused by overland water
flow and riverbank erosion

Quiz me!
A quick quiz on how

water connects
places

Water connects places

Water connects places in many ways as it moves through the atmosphere, across the
Earth’s surface and beneath the ground. Many places around the world are connected
to each other through the ways they use these sources of water.

Connecting people through trade and transport

Rivers have historically acted as the freeways of the world as they enable transport
and trade between places. Rivers are used as transport networks by carrying people
and the goods they need across vast distances.

Rivers are not the only bodies of water that connect people through trade and
transport — from tiny canoes carrying families to riverside markets in places such
as Papua New Guinea and Brazil, to huge ocean-going container ships crossing the
world’s oceans, water connects communities across the world.

Moving water

Towns and cities have often developed along rivers and near lakes and other freshwater
sources. People need access to freshwater supplies and will adapt their way of life to the
teatures of the local environment. For example, in the high mountains of Pakistan and
Afghanistan, communities depend on the seasonal melting of the snow and glaciers

to provide them with fresh water. The snow melt also feeds the region’s great rivers
(the Indus and the Ganges) that supply water to the many downstream cities and
communities established along their banks.

The movement of water in rivers can also connect places together in negative ways.
Flooded rivers can affect many settlements along their banks. Floods are among the
world’s deadliest natural disasters. If pollution or toxic chemicals enter the water at one
location on the river, they quickly affect other parts of the river downstream, and the
people who use it.

2.5 Check your learning

Retrieve

1 Identify one way in which water

connects people.

Comprehend

2 Give an example of how water
connects places in each of

these ways:

a environmental
b social

¢ economic.
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4 \Why can pollution from one part
of a river affect places further
downstream?

Analyse
3 Examine Source 1.

a How do you think the choice
of crop grown in Source 4 has Apply
been determined by the local
environment?

b What crops do you think
could be grown in the
location shown in Source 27

¢ Write a short paragraph
comparing the access to water
that farmers or food growers
have in these two areas.

5 Using Google Earth, explore the
Nile River in Egypt. Based on
what you see, explain how the
river has affected where people
choose to live in Egypt. Justify
(give reasons for) your response
using specific examples from
what you can see, and what you
have learnt about how water
connects places.
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Moving soil

The place where a river meets a lake, larger river or ocean is
known as the mouth. The soil at the mouth of the river is rich
and fertile from the deposits of silt that the river has collected
as it travels from its source in the mountains to the mouth.
Over time, this silt builds up to large flat areas with rich soil,
which are perfect for farming.
The mouths of rivers around the world support some of
Earth’s largest and most productive farming areas (for
example, the Mekong River as seen in Source 4).

Many major port cities have also been built at river
mouths, including Rotterdam at the mouth of the Rhine
river in the Netherlands, and Rome at the mouth of the
Tiber River in Italy.

Source 1 The water that flows through the river
systems around the world connects people and
places in many ways.

Source 4 Farming
communities along
the Mekong Deltain
Vietnam plant their
rice crops in the rich
soil of the floodplains.
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2B How does water connect and affect places?

Source 2 Communities in
the Himalayas (a mountain
range in Asia) depend on
annual glacial melts to
replenish their water
supplies. Once replenished,
excess water flows into
rivers, connecting these
communities with others
downstream.

Source 3 Large cities and
towns around the world are
connected by rivers. River
waters allow people to travel
and goads to be transported
and traded. This barge on the
Rhine river is carrying coal
from the city of Cologne south
to Switzerland.




26 Water changes places

Water can change places in both positive and negative ways. On the positive side,
water from rain and rivers is used to irrigate the crops and farm the livestock that
we eat. This water has a positive effect on the places in which we live. Without

it, no life could exist. On the other hand, water can cause serious damage and
problems in different places. For example, snowstorms can shut down cities for days

Learning
intention

By the end of this topic,
you will be able to:

» explain how moving

ot e and heavy rainfall can cause widespread flooding.
places, for example
through erosion. Erosion

As water flows across the Earth’s surface, it gradually wears away that
surface. This process is called erosion and it is particularly obvious on

the banks of rivers. Fast-flowing rivers that carry large volumes of

water erode more than slower, smaller rivers. The rate of erosion

also depends on how big and hard the rocks are that the river

flows over. For example, hard rocks will erode much more
slowly than softer rocks. Some of the world’s most spectacular
landforms, such as the Grand Canyon in the United States,
have been formed through this process.

The eroded materials (such as
rocks, sand and silt) are carried
by the river towards the sea

River flow

Light particles
are carried on the
water’s surface

Source 5 The Grand Canyon

has been eroded by the P s
Colorado River over millions Large rocks and \ e S
of years. debris are moved REhane 4

along the riverbed

erosion
the wearing away of the
Earth’s surface by forces

N Ty % - Heavier
> Pt e o i i

SOL a0 N e particles sink

R o T S* i to the riverbed

> g»ﬁr:? L

/ P W

A

N B

such as river, wind and ice ¥ oA
~a i
O exent] Source 6 The flow of water transports eroded material such as rocks, stones and sand.
‘ Avirtual field trip to

the Grand Canyon
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2B How does water connect and affect places?

Karst landscapes

An example of how moving water changes places can be seen in karst landscapes.
A Kkarst landscape is formed when easily dissolvable bedrock (the rock below the
surface of the land, such as limestone) is worn away by slightly acidic water from an
underground source or a source on the Earth’s surface. These flows of water form
amazing features such as caves, stalagmites, stalactites, springs and sinkholes.
Many karst landscapes are extremely unstable areas of land. Sinkholes are
formed when rock beneath the Earth'’s surface has eroded away and sections of
land on the surface collapse. Sinkholes can range in size from a few metres to more
than 1 kilometre deep, and have been known to collapse suddenly, swallowing up
everything on the surface including cars and buildings.

Source 7 The Nullarbor Plain is an example of a limestone karstlandscape. The caves beneath the plain
show the effects of the movement of water through the bedrock.

2.6 Check your learning iz

Retrieve Apply

1 How can rivers change natural landscapes? 5 Investigate an example of a karst landscape, or

2 Inyour own words, define ‘erosion’. another type of landscape that has been affected by
erosion. It may be a well-known landscape or one in

Comprehend your local area. What makes this landscape different

3 Describe how a karst landscape is formed. from the areas around it? Present your information in

4 Explain why fast-flowing rivers erode more than the form of a brochure, poster or webpage. Include

slow-moving rivers. the location of the area and provide information

about how it is used.
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Learning
intention

By the end of this
topic, you will be
able to:

» explain the
importance of water
as an environmental
resource and
why rivers and
wetlands need to be
protected.

%k
See, think, wonder
Look at the image of the
tiger in Source 8.
¢ What do you see?
e What do you think?
¢ What do you wonder?

ecosystems
communities of organisms
that live together and
interact in a specific
environment

floodplains

low-lying land next to
a river or stream that is
regularly flooded

Water as an
environmental
resource

Fresh water is not just an essential resource for people, it is also a
vital element in the natural world. All life forms on planet Earth —
from microscopic bacteria, to large animals, to entire forests — rely
on a supply of clean, fresh water.

Unfortunately, human activities can have devastating
impacts on the natural environment and even bring
about the extinction of individual species. For example,
the Yangtze River dolphin was once found throughout
this Chinese river but due to a combination of
tactors including dam building and fishing, it is now
considered extinct.

Rivers

Rivers are a vital part of the natural world and perform
many important tasks. They transport water and nutrients to
a range of ecosystems, supporting millions of species of plants
and animals. Birds and animals not only drink from the world’s
rivers but often feed from them too. Many species, including the
platypus, also nest in riverbanks. Rivers also provide corridors for
the movement of animal species.

Rivers also drain surface water and carry it into oceans
and lakes, linking together the land and sea. In Australia,
large rivers such as the Murray and Darling occasionally
flood onto the surrounding land. While floods can cause
a hazard for humans, they do provide a vital source
of water and nutrients to floodplains. Crops that rely
heavily on water, such as rice, are grown on floodplains.

Wetlands

A wetland is an area that is covered in water for all, or
part of the year. An example of wetlands is the parts of a
floodplain that remain wet after floodwaters have gone down.
Wetlands are a vital part of the natural environment. They are
sometimes referred to as the ‘nursery of life’ as species of animals,
including crabs and fish, spend the early part of their life cycle in a wetland area.
Wetlands along coasts protect the land from erosion by waves and reduce the impacts of
storms. They also filter water, absorbing pollutants and capturing vital nutrients.
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2B How does water connect and affect places?

Source 8 Top: The Barmah-Millewa floodplain is fed by Australia’s largestriver, the
Murray. Middle: The Sundarbans in Bangladesh and India are home to the world’s
largest tiger population. Unlike most cats, tigers like the water and are regularly
seen swimming from island to island in the Sundarbans. Boettom: A satellite image
of the very eastern part of the Sundarbans. This image was taken by a European
Space Agency satellite, located nearly 88 kilometres above the Earth’s surface.

The world’s largest coastal wetland is the Sundarbans mangrove forest in
Bangladesh and India. Located at the mouths of several rivers, including the Ganges
and Brahmaputra Rivers, it is one of the most biodiverse places on Earth. Home to
an estimated 260 different bird species, the Sundarbans mangrove forest also supports
populations of threatened species including crocodiles and pythons. It also acts as a
storm barrier from cyclones in the Bay of Bengal.

biodiverse
aterm used to describe
an ecosystem containing
a large range of
different types of plants
and animals

More than 4 million people live in the region, farming the rich soils and harvesting
trees for timber. Concerned about the long-term future of the area, the United Nations
has placed the Sundarbans forest on the World Heritage list. This is in recognition @
of its ‘outstanding value to humanity’ and should help to conserve and protect it for

the future.

Quiz me!
A quick quiz on water
as an environmental
resource

<,

2.7 Check your learning |

Retrieve

1 Identify three different functions of rivers. 6 There are 20 World Heritage sites in Australia.

2 Inyour own words, define the following terms: In small groups, brainstorm as many as you can.
a wetlands a Investigate these World Heritage sites using
the internet.

b Identify how many of these 20 sites have been
listed to protect rivers or wetlands.

¢ As agroup, decide whether you think it is
important to protect rivers and wetlands or not.

Apply

b floodplains.

Comprehend

3 Summarise some negative impacts that human
activity might have on water.

4 Explain why healthy rivers and wetlands are important
environmental resources for human beings.

Analyse
5 Source 8 (bottom) is a satellite image of the very
eastern part of the Sundarbans. In this image,
dark green areas represent areas of natural forest
whereas the lighter coloured green and brown areas
represent areas that have been cleared by people.
a Based on the image, how much of this area do
you think has been cleared?
b Why do you think these areas have been cleared?
¢ Do you think the clearing of these areas has
affected the natural ecosystems there?
Explain your answer.

OXFORD UNIVERSITY PRESS

Give reasons for your answers and discuss these
with the rest of the class.

? Locate some rivers, streams and wetlands in your

local area. You may use Google Maps, Google Earth

or a street directory to help you. Once you have

found them, complete the following:

a Inashort paragraph, describe what you know
about these ecosystems.

b Identify whether these are natural places, or if
they have been altered by humans.

¢ In a short paragraph, summarise your thoughts
on the impact of human development on fresh
water in your local area.
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Water as an economic
resource

Water for food

Farmers are by far the biggest users of water in Australia. Approximately 70% of the
fresh water used each year in Australia is used for agriculture. This water is used to
produce an enormous range of products, many of which you consume every day.

2.8

Learning
intention

By the end of this
topic, you will be
able to:

» explain the
economic value of
water in growing
food and producing
electricity.

In places with reliable rainfall, farmers capture rainwater in dams and tanks and in
drier places they use bores to access water from aquifers beneath their land. In many
parts of Australia, water is for irrigation. Farmers are allowed to use a certain amount

irrigation
of water from rivers each year and in some cases are charged for the amount of

water taken from rivers

and carried in pipes and
channels to individual
farms

Apricots

Apricots are grown
and processed in
northern Victoria and
southern New South
Wales. They are
processed in various
plants centred
around Shepparton,
Victoria.

Estimated water
needed to produce
1 kilogram of
apricots: 1391 litres

water they use.

Water is used to water crops and to raise animals such as cows, sheep and pigs. For

example, it takes up to 50000 litres of water to produce 1 kilogram of beef.

Bread

The main ingredient
in bread is wheat.
New South Wales
produces the most
wheat in Australia;
most of this in the
east of the Murray—
Darling Basin.

Estimated water
needed to produce

1 kilogram of wheat:

750 litres

Milk and butter

More than 60% of
Australia’s milk and

milk products comes
from Victoria. Leongatha
in Victoria is home to a
huge dairy factory.

Estimated water
needed to produce
1 glass of milk:

200 litres

Estimated water
needed to produce
1 kilogram of butter:
18 070 litres

Source 9 The amount of water needed to produce typical breakfast foods

@ Graph it!
Water for energy

hydroelectricity

a form of energy that
harnesses the power
of water in motion to
generate electricity

Water for energy

Electricity can be generated using the force of flowing water in rivers. A dam is built
across a river, creating a large reservoir of water. This water is then released through
turbines, causing them to turn. The spinning turbines rotate giant magnets around
a huge coil of copper wire to create electricity. The faster the water flows, the more
electricity is created. This type of electricity is known as hydroelectricity.
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Raspberry jam

The main ingredient
in raspberry jam is
sugar. Virtually all of
Australia’s sugar is
grown in Queensland.
Raspberries grown in
the Goulburn Valley
make up 40% of the
jam.

Estimated water
needed to produce

1 kilogram of sugar:
173 litres

Estimated amount of
water needed to
produce 1 kilogram of
raspberries: 713 litres

Rice Bubbles

Rice Bubbles are
made from 89%
whole white rice,
which is grown in the
Murrumbidgee
Irrigation Area (part
of the Murray-Darling
Basin). Much of

the rice industry

is centred around
Deniliquin in southern
New South Wales.

Estimated water
needed to produce
1 kilogram of rice:
1550 litres
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2B How does water connect and affect places?

There are currently 124 operating hydroelectric plants
in Australia. Together, they can produce enough electricity prr—
to supply 6.5% of the total electricity needs of the country, reservoir
which is about 2.8 million homes.

long-distance power lines

Hydroelectricity is the largest source of renewable,
non-polluting energy in the world. The main negative impact
of building a hydroelectric plant is that the natural flow of
the river is stopped and the land behind the dam is flooded.
The flooding of valleys behind the dam can destroy natural
habitats and human features such as houses, fences and roads.

In Australia, hydroelectricity is the largest source of
renewable energy. Other sources used to produce electricity
include non-renewable resources such as coal and gas.

Source 10 How a hydroelectric power station works

The Snowy Mountains Scheme

Australia’s largest engineering project The diverted water is used to irrigate large

is the Snowy Mountains Scheme. Built areas of farmland throughout New South

between 1949 and 1974, the Scheme Wales and Victoria, and the hydroelectric 8
diverts the Snowy River into dams and power created supplies power to New

tunnels through the Great Dividing South Wales, Victoria and the ACT.

Range to flow into the Murray and
Murrumbidgee rivers. w 3

The Scheme consists of nine power o - :";;eft:‘?'::(“"k’
stations, 16 major damg, 80 kilometres Look at Source 10.
of aqueducts and 145 kilometres of Reflect on your learning
interconnected tunnels. It has been about hydroelectricity
described as one of the civil engineering and POW WaterCCOU'dl .
wonders of the modern world. In 2019 croate Powst, Lompiete

; i the following sentences.
work began on Snowy 2.0, which will add e |used to think ...

one new underground power station. e Now | think ...
The Scheme contains Australia’s Source 11 Tumut 3 is one of the many power mze:r:; Sng?nzn,?ed SO
three largest hydroelectricity plants. stations in the Snowy Mountains Scheme. '
2.8 Check your learning (2]
Retrieve Apply
1 What type of environmental resource is 4 [t can take up to 50000 litres of water to produce
hydroelectricity? 1 kilogram of beef. In a short paragraph, propose
2 Identify one advantage and one disadvantage of (put forward) two reasons why you think it takes so
building a dam. much water to do so.
5 Evaluate the Snowy Mountains Scheme by
Analyse

answering these questions:
e what are its strengths and weaknesses?

e how do you think these weaknesses could be
tackled to make the Scheme stronger?

3 a Rankthe foods in Source 9 from requiring the
most water for production to requiring the least.
b Reflect on what impact growing each food has
on the water supply.
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Learning
intention

By the end of this
topic, you will be
able to:

» explain how access
to a safe supply of
water varies across

the world.

Water as a social resource

Drinking water, sometimes called potable water, is water that is safe to drink and
use for cooking and washing. In Australia, most water undergoes some form of
treatment to make it safe to drink. Water treatment removes sediments, pollutants
and microorganisms that can make us sick.

Australians are among the world’s biggest water users, using almost 500 litres
of water per person per day. This figure is for all water use, including water used in
agriculture and industry. While this amount has declined in recent years, it still ranks
among the highest in the world. Experts estimate that each Australian will need to
use 12% less water by 2030 to stay within the limits imposed by our rainfall. Some
households have started to use strategies to save water, while many others continue to
waste large amounts.

Access to safe drinking water

In Australia we expect that we will have flushing toilets, running water from taps,
and clean, safe drinking water. However, around the world millions of people get sick
or die each year from drinking contaminated water.

The United Nations estimates that more than 785 million people do not have access
to a reliable freshwater supply, and two billion people do not have basic sanitation,
such as running water to clean their hands or flush their toilets. Most of these people
live in rural areas in developing countries.

Aysha’s story Thirteen-year-old Aysha lives in the
region of Afar in Ethiopia. This region

receives little rainfall throughout the
year and often faces drought. Aysha’s
day begins at 6:30am when she wakes
on the dirt floor of her home. She ties
plastic water containers to the family
camel and sets off alone to the river.
This is a 4-hour walk across barren,
rocky ground. Reaching the river, she
fills the containers with the muddy water,
takes a drink and washes herself and
her clothes. She is finally able to have
a meal after arriving back at her village
in the late afternoon, and then there is
time for some reading lessons with her
brother. She is expected to clean the
dishes and prepare a drink of tea for the
family before falling asleep. Tomorrow,
her day will be just the same.

For more information on this key
concept, refer to page 9 of ‘The
geography toolkit’.

In Australia we have vast infrastructure

to ensure that all our towns and cities

have access to clean water. However, the

environment and lack of infrastructure in

other parts of the world mean that this is

not the same for everyone.
In many countries that do not have

a water supply to most households,

it is often the job of women and

girls to collect water each day

and bring it home. This is a very
time-consuming and physically
demanding job. It is also
dangerous, as women often
travel alone to fetch water and
are in danger of being attacked.
[t also means women and girls

have less time for education or to

earn an income.

Source 12 In South Sudan many women and

girls spend hours each day collecting and
carrying water.
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WORLD: ACCESS TO SAFE DRINKING WATER

2B How does water connect and affect places?

Arctic Circle

ARCTIC OCEAN

PACIFIC OCEAN

ATLANTIC
OCEAN

5

LEGEND

Percentage of population

ATLANTIC
OCEAN

'f

1500 ™ 3000 km

L. with access to at least basic
drinking water services
Over 99

75 to 99

50to 75

25 to 50

[:I No data available

Source 13

Each year, millions of people die from diseases carried in their water. Millions of
women and children around the world, particularly in Africa, spend several hours
a day collecting and carrying enough water to keep their families alive for another

day.

2.9 Check your learning

Retrieve
1 In your own words, define ‘potable water’.

2 How many people do not have access to a reliable
freshwater supply, according to the United Nations?

Comprehend

3 Describe some of the natural features of Aysha’s
environment in Ethiopia.

Analyse
4 Use Source 13 (an interactive version is available on
your obook pro) and the world map in the back of
this book to answer the following questions.
a ldentify two countries with the best access to
safe water and two countries with poor access.
b Using the PQE method, describe access to safe
drinking water at a global scale. See page 30 of
‘The geography toolkit’ for a reminder on how to
use the PQE method.

OXFORD UNIVERSITY PRESS

Source: Oxford University Press

Quiz me!
A quick quiz on water

as a social resource

(2

5 Read Aysha’s story.

a The average toilet in Australia uses 8 litres per
flush. Compare water usage between Australia
and Ethiopia, using examples from this topic.

b Explain how Aysha’s daily routine would affect
her education.

Apply
6 In small groups, complete the following tasks.

a Propose (put forward) solutions for Aysha’s
access to water.

b Discuss why changes to infrastructure, such as
installing a pipe from the river to the village, have
not been made in Aysha’s community.

¢ Investigate a strategy used to combat water
scarcity in other African countries that could be
used in Ethiopia. Discuss whether or not this is a
good strategy, and how you might improve it to
use in Ethiopia.
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2.10

Learning
intention

By the end of this
topic, you will be
able to:

» understand the
value of wateras a
cultural resource
to First Nations
peoples.

® Explore it!
Avirtual field trip to
Budj Bim Cultural
Landscape

Source 14 Aboriginal
paintings of Wandjina
figures in the Kimberley

Water as a cultural resource

Water is a vital resource valued by all Australians. It holds an important spiritual and
cultural value for First Nations peoples, who regard the rivers and waterholes as an
inseparable part of their land.

A spiritual connection with water

Prior to European colonisation, most Aboriginal peoples lived in well-watered coastal
areas and along the rivers of the Murray-Darling Basin. They mapped the location of
water in their artwork. In these maps, spirals often identified the location of pools and
wells while wavy lines usually showed the location of running water.

Aboriginal peoples also passed on their knowledge of water resources through
stories. The Worrorra peoples live in the Prince Regent River region of the Kimberley.
Their Dreaming (or Lalai) stories tell of the formation of the Prince Regent River.

The stories tell of how the Wunggurr snake (a Creator being) dug a path where
the Prince Regent River now flows by travelling from far inland to the sea. Other
Creator beings called Wandjina (see Source 14) then took the animal forms of Rock
Cod and Melo (a large sea snail), and created Malandum (the Prince Regent River) by
swimming upstream along this path. At what is now called King Cascade Falls, Rock
Cod was forced to stop abruptly by the Lalai Bowerbird and thrust herself against the
soft mud, where she created a step-like cliff. Today, a waterfall flows over these rocks
from the stream above where the Bowerbird lives.

Aboriginal water management today

In contemporary Australian society, First Nations peoples have been largely left out
of the decision-making process when it comes to managing water sources. In some
remote areas of Australia, many traditional water sources have become unreliable or
unusable because landowners have given their cattle access to these areas without
consulting local Aboriginal peoples.




2B How does water connect and affect places?

In northern Victoria, however, the Yorta Yorta peoples work together with Parks
Victoria to manage flooding in the Barmah Forest. The forest relies on annual
flooding to maintain its health, and the flow of water onto the floodplain supports
native flora and fauna that are of significance to the Yorta Yorta peoples.

There is hope that First Nations peoples will be more included in decisions about

water use and management. An agreement between the federal and state governments
in 2004 stated that First Nations peoples should be included in water planning
wherever possible, however this is yet to be put into action in many regions.

aquaculture

the farming of fish and
other aquatic animals
and plants

Budj Bim Cultural Landscape, Western Victoria

Western Victoria is home to one of
the world’s most extensive and oldest
aquaculture systems. It was created
by the Gunditjmara peoples, who are
the traditional owners of the areas
that include Warrnambool, Port Fairy,
Woolsthorpe and Portland.

On the shores of Lake Condah, the
Gunditjmara peoples used volcanic rock
to construct a series of canals, walls and
stone traps. The structures, thought to
be more than 6000 years old, joined a
series of natural pools and swamps. This
allowed the local people to control the
flow of water throughout the year, helped
to ensure a reliable supply of water in hot

months, and controlled the movement
of fish and eels for food.

Historians have uncovered
evidence of many permanent
homes at the site,
suggesting that the
stone walls and traps
supported a reasonably
large community. They
are one of the earliest
known examples of fish
farming in the world, and
the area has been listed
as a United Nations World
Heritage Site.

Source 15 Some of the
stone walls and canals built
at Lake Condah

2.10 Check your learning (2]

Retrieve

1 Where did most Aboriginal peoples live in Australia
before Europeans arrived to colonise the continent
in 17887

Comprehend

2 Explain why the Budj Bim Cultural Landscape is
a special place.

3 Explain why the Yorta Yorta peoples work with
Parks Victoria.
Analyse

4 |s the Dreaming story of the formation of the Prince
Regent River different from your understanding of
how rivers are formed? Write a short reflection on

OXFORD UNIVERSITY PRESS

how different groups can have different perspectives
on the same place.
5 Budj Bim has been included on the World Heritage

list, as has the Sundarbans area (see page 52).

a Using Google Earth or your atlas, identify the
absolute location of both these places.

b Compare these two places. How are they
similar? How are they different?

Apply

6 In the past, many non-Indigenous Australians
believed that Aboriginal peoples were nomadic,
meaning they did not stay in one place. Does the
Budj Bim Cultural Landscape support this belief?
Justify (give reasons for) your answer.
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@ Test me!
Once you've finished

the topics in this
section, test yourself
with this quiz and
find out which
worksheet you
should do.

Source 16 Anoblique
aerial view of the Three
Gorges Dam on the
Yangtze Riverin China;
the hydroelectric power
station is to the left of
the dam wall.

-4
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-
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The Three Gorges Dam

China’s Three Gorges Dam is not only the world’s largest dam, it is also
the largest power station ever built. More than 2 kilometres long and
180 metres high, the dam has turned the Yangtze River into a lake that
extends for 660 kilometres. As well as producing electricity, the dam
has increased the Yangtze River’s shipping capacity, and has reduced
the flooding hazard downstream. The building of the Three Gorges Dam
stirred protests around the world, as it involved displacing 1.25 million
people and flooding more than 600 square kilometres of land (about
30000 times the size of the Melbourne Cricket Ground).

KEY SKILL
Interpreting &

analysing

Using a topographic map

Topographic maps are detailed maps that

use several features to show the shape

and height of land. These features include:

e contour lines — these lines join all
places of the same height and are
shown on the map as brown lines with
the height written on them. The closer
together the contour lines are, the
steeper the land.

e grids — a square grid is overlaid onto
topographic maps to help find the
general area or location of features
on the map. Each line on the grid
is given a two-digit number, known
as eastings (the horizontal line) and
northings (the vertical line). The space
between each of these intersecting
lines are known as tenths.

e spot height — a point on a map
where the height above mean sea
level is recorded, typically by a dot
with the number written beside it. The
legend will tell you how this height is
measured.

e symbols and colours — topographic
maps show natural features (such as
forests and lakes) and human-made
features (such as towns and mines).
The town of Yang Gui Dian in

Source 17 is located at GR996068.

This is known as a six-figure grid

reference (GR), and it works like this:

e The first two numbers in the GR (99)
tell us that the town is to the right of
the north-south line number 99.

e The third number in the GR (6)
represents the number of tenths
between the 99 line and the 00 line
where Yang Gui Dian sits.

e The next two numbers in the GR (06) tell
us that the town is located north of the
06 line that run across the map and the
last number (8) that the town is eight-
tenths between the 06 and the 07 line.

It sounds a little complicated, but it
is really quite easy. You can think of the
third and sixth numbers as being like
decimal points: 99.6/06.8.

For more information on this skill, see
page 25 of “The geography toolkit’.



Practise the skill

1 ldentify the features located at the following 1
grid references:
a (GR028133
b GR005101
¢ GR044105.

2 Identify the grid references for the following features:
a the locks to the north of the dam
b the town of Sha Ping
¢ the lake to the right of Sha Ping.

n

3 How high above sea level is Sha Ping?

Provide a grid reference for a place on the map that
is more than 800 metres above sea level.

5 Provide the grid reference for one natural feature and
one human-made feature on the map.

CHINA: THREE GORGES DAM

2B How does water connect and affect places?

Extend your understanding

The Three Gorges Dam was built to provide
electricity, reduce air pollution, reduce the dangers
of flooding and increase the area where boats
could travel on the river. How can building one dam
achieve these four things?

Compare the Three Gorges Dam to the Snowy
Mountains Scheme on page 55. What are some of
the key differences and similarities between these two
projects?
Investigate the impact of the Three Gorges Dam on
its surrounding area. Use your research to write a
short paragraph in response to this question:

‘What does the Three Gorges Dam tell us about
the importance of access to water for people?’
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2.11

Learning
intentions

By the end of this topic,
you will be able to:

» identify the location
of Australia’s water
resources

» explain the factors
that contribute
to variability in
Australia’s water
resources.

climate

the average weather —
particularly rainfall and
temperature — experienced
in a particular area over a
period of time (usually

30 years)

Map it!

Australia: Drainage
divisions, rivers and
water storages

Water in Australia

Australia’s water supplies are not evenly distributed. The northern third of the
continent is a water-rich area, as it is located in an area of tropical climate and receives
heavy rainfall with monsoons in the summer. By comparison, vast interior areas of the
country receive very little rain.

Virtually all of Australia’s large cities and towns are positioned on the coast,
especially in the east and south-east. While most of these areas receive reliable rainfall,
pressure from water users has put a strain on water resources in these areas.

Rainfall distribution in Australia

Much of the Australian continent is dry. It is only the northern, eastern and south-western
coastal regions that receive good annual rainfall. The climate of the eastern half of
Australia is influenced by the Great Dividing Range, which extends 3500 kilometres from
the northern tip of Cape York into Victoria and Tasmania. Winds from the south-east
push warm, moist air over the land. Forced to rise and cool, water droplets fall onto the
east coast as rain, but as the air descends to the west, it becomes warmer and drier.

Being such a large country, Australia has a great deal of variation in rainfall. The
wettest town in Australia is Tully, near Innisfail in north Queensland, which averages
4083 millimetres of rainfall a year. Tully receives so much rain because of its location
within the tropics on the north-eastern slopes of the Great Dividing Range.

AUSTRALIA: AVERAGE ANNUAL RAINFALL (CLIMATE GRAPHS FOR SELECTED LOCATIONS)

— Average temperature [ Rainfall
45 450

40| 400

35 | 350

30 300

25

250

20  |200

Temperature (°C)

15 . L1150
100

55".50

.JFMAMJJASONDO
Month

Darwin

Rainfall (mm)

| -

— Average temperature [ Rainfall
45 450

40 {-{400

35 350

30

~300

250

200

Temperature (°C)

150
104100

5| 50
i 2

O JFMAMJJASOND
Month
Adelaide

0

Rainfall (mm)

- Average temperature D Rainfall
= 45 450
AOf 400
35 350
Darwin
30 300
o =
~§25~-- ~250§
e E B
& 20|t {200 F
> @ c
| £ g
i Northern § 15 | ' 150 @
= Territory 10t 100
|
. 4 [ e 50
) (00N _ e — =
Tropic AL OPE= = 0 0
______ Western JFMAMIJASOND
7 q Australia Alice Springs
) [
- Average temperature  [I] Rainfall
45 450
& 40 1400
= Austrélia
- 35 11350
ael S
oo 301 {300
o A
< 250 E
LEGEND £ £
Average annual rainfall (millimetres) ' % g 1200 g
: . 2 =
Over 2400 m Great Artesian N asmania E, 150 &
1600 to 2400 Basin s
1200 to 1600 e 100
600 t0 1200 T | N
200 to 600
Under 200 O TFMAMJJASOND °
Month

Source 1

62

OXFORD HUMANITIES AND SOCIAL SCIENCES 7 AUSTRALIAN CURRICULUM

Sydney

Source: Oxford University Press

OXFORD UNIVERSITY PRESS



2C How much water do we have in the world?

The driest place in Australia is on the shores of Kati Thanda (Lake Eyre) in
South Australia, which receives little more than 100 millimetres per year. Kati
Thanda receives so little rain because it lies far from any supply of moisture.
Air masses reaching the interior of the country have generally dropped
their rain onto the south-eastern corner of Western Australia, and so they
are dry by the time they arrive at Kati Thanda.

Many communities in the interior of Australia rely on underground
water as well as the little rain that falls. Lying beneath much of eastern
Australia is the world’s largest underground water supply, the Great Artesian
Basin (see Source 1). It is more than 1.7 million square kilometres in size and
covers approximately 22% of Australia. The water is trapped underground in

a sandstone layer covered by sedimentary rock, creating an aquifer. Farmers and Source 3 Australia’s
communities access this water by drilling a well and pumping water to the surface heaviest rainfall makes
with a windmill. Tully the white-water

rafting capital of Australia.

- .

Australia’s river resources monsoon

weather or climate produced
Rivers are a vital source of fresh water for many people. Australia has the lowest by major wind systems that
volume of water in rivers and the smallest number of permanent wetlands of any change direction seasonally;

in northern Australia, the

continent except Antarctica. On average, just 12% of Australia’s rainfall is collected north western and south-
in rivers; this is referred to as the river discharge. The remaining 88% of rainfall is easterly winds that produce
used by plants, held in natural water storages (such as lakes, wetlands and aquifers) the rainy season between

. . . December and February
or returned to the atmosphere through evaporation. The Darling River, part of
Australia’s largest river basin (the Murray-Darling Basin), loses enough water every discharge

the volume of water

year through evaporation to fill Sydney Harbour four times. ) )
flowing through a river

Source 2 Aland of contrasts: a stream feeding Lake
Eyre ininland Australia

-
R Retrieve temperatures are shown with a red line. Temperature
" .. 1 Whydoes the northern part of Australia receive the is shown on the left side, rainfall is shown on the
= v most rainfall? right side, and months along the bottom. For more
S ..—-f -2 Why do many Australians live on the southern and IS @ MSECS & ST e, meir

it page 17 of ‘The geography toolkit’.

eastern coasts? _
3 Identify the wettest and driest regions of Australia. a Identify the most Watgr—poor of the four places
shown. Explain why this is the case.

Ana|yse b Identify which place has the most even or

4 Examine Source 1. Estimate how much rainfall is reliable rainfall throughout the year. Explain
received every year on average where you live. reasons for this.

5 Use the PQE method to describe the distribution of ¢ Identify which place has the most seasonal
Australia’s rainfall. See page 30 of “The geography rainfall. Explain reasons for this.

toolkit” for a reminder on how to use the PQE method.
6 Four climate graphs are shown in Source 1. Each of

these gives us two important pieces of information

about the climate at a particular place. Rainfall

is shown as a series of blue bars, while average

Apply
7 Investigate the location of the water sources for
the area where you live. Complete a sketch map
of the area, marking the main settlements and the
location of the water sources that supply them.




2 12 Australia: a land of
~o. drought and rain

intention

By the end of this Australia is the world’s driest inhabited continent. Seventy per cent of the country
;Tﬁ;ct’gou will be receives less than 500 millimetres of rainfall per year, and because of this the
' supply of water in rivers is also highly variable. In previous topics you learnt about

» explain the . . T
> where these variations occur, but there is also variability in when they occur.

environmental,

economic and social Australia passes through cycles of wet periods and dry periods. Scientists are
effects of variability beginning to learn more about the processes that cause these cycles to occur.
in Australia’s water

resources.

2010-11: Australia’s wettest years

Taken together, 2010 and 2011 were the wettest 24 months in Australia’s
recorded history. The wetter conditions in Australia were due
to warmer than average temperatures in the Pacific Ocean,
leading to increased evaporation and rainfall.

Most of the country received higher than average
rainfall, and flooding occurred in many states.
Rivers flowed in much of inland Australia for the

first time in many years and water storages in
dams rose by 20%.

In January 2011, Australia’s deadliest
floods in over 70 years struck south-eastern
Queensland. More than 78% of Queensland
was declared a disaster zone, with more
than 2.5 million people affected and
35 people tragically killed.

2019: Australia’s driest year

The driest and warmest year ever recorded in
Australia was 2019. The country received 40%
less rainfall than average, and every capital city
received lower rainfall than normal. The amount
of water flowing into rivers fell to record lows, and
many inland rivers ceased to flow.
Large areas of the country, particularly in New South
Wales and Queensland, entered their third year of drought.
Scientists believe that the low rainfall in 2019 was due largely

Source 4 On 11 Januar
J to cooler water in the Indian Ocean which led to less evaporation than

2011, the banks of the
Brisbane River broke and usual and therefore less rainfall.

the surrounding areas As the country dried, grasslands and forests became tinder-dry. Several dry
were evacuated. One of lightning storms started a series of fires which became the biggest in the country’s

the bridges built th i
' e priages builtoverthe recorded hlStOry~
river collapsed.
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Climate change

For many years scientists have been warning the
public that the climate is changing. While droughts
and floods are a natural part of the cycle of rainfall in
our country, it seems that these are being made worse
by climate change caused by human activity.

Average temperatures in Australia have been slowly
rising since 1950. This long-term warming trend means
that most years now are warmer than almost any from
before 1950. In summer we now experience very hot
days more frequently — for example, in 2019 there were
33 days when the national daily average maximum
temperature was higher than 39°C.

While virtually all the world’s scientific community
now accepts that the atmosphere is warming, experts
are less sure about how this affects certain places and
specific climates. It seems clear, however, that the
changing climate means less rainfall in many parts of
Australia. This puts an even greater pressure on current
sources of water.

Much of Australia’s fresh water comes from water
collected in rivers, lakes and dams. Reduced rainfall
means less water is available in these sources. As well,
this water will evaporate more quickly as temperatures
rise, meaning that there will be less available for use
in cities and farming areas. Source 5 shows the trends
in rainfall over the last five decades. The green areas
have had an increase in rainfall, while the yellow and
brown areas have had a decrease.

2.12 Check your learning

Retrieve

1 Identify three factors that contributed to wet
conditions in Australia in 2010-2011.

Comprehend

2 Explain why a warmer climate might lead to less
water being available in Australia.

3 Summarise the 2011 Queensland floods, and their
impact.

Analyse

4 \Why does Australia’s rainfall increase or decrease
as a result of ocean temperatures? Use your
knowledge of the water cycle to answer this
question.

OXFORD UNIVERSITY PRESS
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AUSTRALIA: RAINFALL TRENDS 1970-2020

0 500 1000 km
LEGEND
Trend in total rainfall (Annual 1970-2020) mm/decade

Over 100 0to-10

80 to 100 -10to -20

60 to 80 -20 to -40

40 to 60 | -40 to -60

20 to 40 -60 to -80

10to 20 -80 to -100

Oto 10 Under -100

Source 5 Source: Oxford University Press
Map it!

Australia: Rainfall
trends 1970-2020

7

5 Examine Source 5.

a Identify which parts of Australia experienced large
decreases in rainfall between 1970 and 2020.

b How would you describe the overall rainfall pattern
in Australia when it is different in so many places?

¢ Describe how rainfall in the place where you live
has changed over time. Give one reason for this
change.

Apply

6 Discuss how Australians have adapted to living in a
country where the availability of water is so variable.
You will find some examples on previous pages in
this chapter.
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213 Water in the world

In the same way that water resources vary from place to place in Australia, there

anetaeTtIII(‘)% is also great variability across the world. Some places receive large amounts of
. rainfall while others may receive none at all.
By the end of this
ic. you will b When water falls as rain, about 62% of it evaporates back into the atmosphere.
topic, yo e P p
able to: The remaining portion runs off the land into the ocean or into rivers. A small
» explain the factors portion also flows into the world’s aquifers. The estimate of the amount of water
that contribute to entering and leaving a place, such as a continent, country or city is referred to
\r':s”:ubr'l'g ;nr;\'uarfzr as the water balance. It differs from place to place depending on factors such as
dhewaildl rainfall, temperature and rock type.

As much of Australia is a dry place with relatively little tree or cloud cover,
Quiz me! more water is evaporated than in most other places. In contrast, there is much
A quick quiz on water greater rainfall in South America and as a result, South America experiences the

0 the world highest volumes of water in its rivers in the world. For example, the Amazon
River (the second-longest river in the world) carries more water than any
other river on Earth, with an average greater than the next seven largest rivers
combined. This is more than 500 times greater than Australia’s largest river

@ Enlarged map system, the Murray-Darling.

World: Major

river basins

WORLD: MAJOR RIVER BASINS
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Source 6 Source: Oxford University Press
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::5 2.13 Check your learning

b What role does evaporation play in the water
cycle? Use your knowledge of the water cycle

Retrieve

1 Identify the river that carries the most water and )
where it is located. to explain.

6 Compare Sources 6 and 7 to answer the

Comprehend following questions.

2 Using Source 6, rank the six main land masses or a Identify the part of Africa that experiences
regions in order from having the most run-off to the lowest amount of rainfall. What type of
having the least. landscape would you expect to find here?

3 What factors have influenced the water balance in Explain your answer.

Australia’? b Identify the part of Asia that is the wettest.
Analyse What are some gdvantage§ and disadyantages
4 Examine Source 7 and answer the following the pe(?ple e e nere MEh Eee wili SLe

high rainfall?

questions to compare Carnarvon and Santa Cruz.

a ldentify which type of scale is used on this map.
Using the scale, estimate the distance between
Carnarvon and Santa Cruz.

b Identify the wettest region in the world. Explain

? Using the data in Sources 6 and 7, compare the
large volume of water in the Amazon River and the
smaller volume of water in the Murray—Darling river
system. What are their similarities and differences?

how the map tells you this information. Apply
¢ Compare the pattern of rainfall in Carnarvon and 8 Why do you think Antarctica has lower levels of
Santa Cruz. rainfall, evaporation, runoff, and water soaked into
5 a ldentify how much rainfall evaporates back into groundwater?

the atmosphere.
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2C

SKILLS IN
CONTEXT

@ Test me!
Once you've finished

the topics in this
section, test yourself
with this quiz and
find out which
worksheet you
should do.

The 2022 Brisbane floods

In the first half of 2022, a series of disastrous floods swept through
south-east Queensland and parts of coastal New South Wales. Record-
breaking downpours, caused by an intense low-pressure system,
produced extreme flooding in February and March, with Brisbane
receiving 80% of its annual average rainfall in just three days.

At least 22 people died in the flood disaster, and thousands more were evacuated from
their homes. In Brisbane, approximately 15000 properties were damaged, while almost
5000 homes in Queensland and NSW were deemed uninhabitable. Approximately 1000
schools were closed, and a series of food shortages were reported.

Australian Defence Force troops were called in to help with the wide-scale clean-
up. It is estimated that the cost of the damage caused by the flooding exceeded $2
billion and the total value of insurance claims will surpass any made after a flood in
Australia before.

Sandgate Road

Breakfast Creek

Source 8 Aerialimages show the suburb of Albion, in Brisbane’s inner north-east, on 24 January (top),
and 2 March (bottom) following devastating flooding in the area. The suburb is encircled by Breakfast
Creek, which is a tributary of the Brisbane River. The multi-lane main road running beside the creek is
Sandgate Road. Aerial imagery by Nearmap.



KEY SKILL
Interpreting &

analysing

Using aerial images

Aerial photographs, meaning those taken from above,

have become one of the geographer’s most useful tools.

They can be used to show features on a landscape and
monitor changes to landforms over time.

The two images in Source 8, for example, are of
the same area taken just over five weeks apart and
allow us to see how the heavy rains and flooding
have affected this landscape over a reasonably
short period of time. It can be useful to look at other
sources — preferably statistical data — which can
be used alongside the evidence from photographs.
Using these two types of data together will make your
interpretation more accurate and detailed.

Practise the skKill
Study Source 8.

1 a Identify and describe the purpose of the aerial
images used in Source 8.
b Describe the changes that you can see between
these two images.
¢ ldentify why these changes occurred.

d Do you think these changes are permanent or
seasonal? Explain your answer.

Extend your understanding

1 Locate Breakfast Creek in the aerial images.

a Explain how the appearance of the creek has
changed.

b What does this tell you about the effect the heavy
rainfall had on the creek?

¢ Use aruler on the image to determine how the
width of the creek has changed.

d Explain the impact of this change on the people
who live in the suburb of Albion.

2 Locate Sandgate Road. Describe how the road has
changed between 24 January and 2 March 2022.

VERSITY PRESS

2C How much water do we have in the world?

Step 1 Find a road or creek as a reference point on
both sources.

Step 2 Note if there are any areas of the image where
there has been little to no change.

Step 3 List the differences in the later image where
there has been change.

Step 4 Look for any information on the image that
could have contributed to the changes.

Step 5 Using ‘The geography toolkit’ on page 20,
identify the type of geographical images
used to make these comparisons. Are there
any drawbacks to analysing these types of
geographical images?

3 Brisbane is a state capital and the third most
populous city in Australia. It is one of the country’s
major business hubs, with a thriving central business
district overlooking the Brisbane River. There are
more than 200 schools in the region, as well as
several universities. Brisbane is the third most
popular destination for international tourists, with
tourism playing a major role
in Brisbane’s economy.
How do you think
the 2022 flooding
affected the city
and the Brisbane
economy?

Source 9 Brisbhane’s
Southbank area flooded after
heavy rainin March 2022.
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Review activity

Look closely at Sources 10 and 11 and answer the questions that follow.
MURRAY—DARLING BASIN: RAINFALL PER YEAR MURRAY—DARLING BASIN: FARMING TYPES

High rainfall
grazing
Summer rainfall
grazing

- Irrigation areas

Wheat/sheep
belt
Grasslands
used for sheep
and cattle

Rainfall (mm)
1200 to 1800
900 to 1200
600 to 900
400 to 600
300 to 400
200 to 300
100 to 200

p— Ay 0 200 400km
Source 10 Source: Oxford University Press Source 11 Source: Oxford University Press
1 Look closely at the map in Source 10. ¢ ldentify the letter that is located at the
a Identify the letter (A-D) located in the mouth of a river. (1 mark)
driest region. (1 mark) d Describe the location of irrigation areas
b Identify the letter (A-D) located in the in the Murray-Darling Basin. (2 marks)
wettest region. (1 mark) 3 Use both maps to answer the following questions.
¢ Rank the four locations from driest a Summarise the main type of farming in areas
to wettest. (2 marks) with 600-900 millimetres of rainfall. (2 marks)
d Using the PQE method, describe the b Explain how much rainfall is needed in
annual pattern of rainfall in the ‘high rainfall grazing’ areas. (3 marks)

Murray-Darling Basin. (3 marks) ¢ Explain how the amount of rainfall influences

2 Look closely at the map in Source 11. the type of farming that occurs. Use some of the
a ldentify the type of farming that letters from the maps in your answer. (3 marks)
occurs at F. (1 mark) (Total: 20 marks)

b ldentify the type of farming that
occurs at H. (1 mark)

B > A g’ . e s
- y PPT - v -
N
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Chapter checklist

Now that you have completed this chapter, reflect on your ability to do the following:

Classify environmental resources as renewable, non-renewable and
continuous.

|dentify examples of each type of resource.

Explain the continuous movement of water in the water cycle.
Identify different types of available water resources and how they are used.

|dentify different types of potential water resources and how they are used.

Explain the environmental, economic and social effects of water as it connects
places.

Explain how moving water changes places, for example through erosion.

Explain the importance of water as an environmental resource and why rivers
and wetlands need to be protected.

Explain the economic value of water in growing food and producing electricity.
Explain how access to a safe supply of water varies across the world.

Understand the value of water as a cultural resource to First Nations peoples.

Identify the location of Australia’s water resources.
Explain the factors that contribute to variability in Australia’s water resources.

Explain the environmental, economic and social effects of variability in
Australia’s water resources.

Explain the factors that contribute to variability in water resources around
the world.

Check your Student obook pro for these digital resources and more:

OO0 0oododgooogoo o
O 0O 0o0ododoaoddonnd

[

Go back to Topic 2.1, page 38.

Go back to Topic 2.2, page 40.
Go back to Topic 2.3, page 42.

Go back to Topic 2.4, page 44.

Go back to Topic 2.5, page 48.

Go back to Topic 2.6, page 50.

Go back to Topic 2.7, page 52.

Go back to Topic 2.8, page 54.
Go back to Topic 2.9, page 56.

Go back to Topic 2.10, page 58.

Go back to Topic 2.11, page 62.

Go back to Topic 2.12, page 64.

Go back to Topic 2.13, page 66.

(SN Student book questions @ Key skill worksheet
C?J Chapter 2 Communicating

Chapter 2
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Quizlet

Play a game of Quizlet on
Water as a resource.

Chapter review quiz
Chapter 2

WATER AS ARESOURCE
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1 The value of water

Learning
intention

By the end of this
topic, you will be
able to:

» explain the
importance of water
in our world.

Since the beginning of human history, we
have relied on water. We drink it in order
to survive; we wash, cook and clean with
it; and we use it to grow our food and
produce electricity. In this way, water is
arguably our most precious resource. Life
on Earth without it would be impossible.
And yet, this vital environmental resource
is under threat from overuse and much is
becoming unusable due to pollution.

In many countries in the world, most of
the water people consume is used as

a resource to irrigate farms, including in
Australia, where 70% of our water is used
for this purpose. This irrigation provides us
with much of the food we eat, so it must
be included when we think about how
much water each of us consumes. When
you add this water to the amount used to
make other products we use every day,
such as shampoo and toothpaste, as

well as the water used in our homes and
gardens, every Australian is responsible
for using more than 1 million litres of water
per year! Source 1 outlines the various
ways in which we all use water.

Quiz me!
A quick quiz on the

Source 1 We use large amounts of water in many
different ways.

Domestic uses

The average Australian
household uses over 350 litres
of water a day for drinking,
preparing food, washing,
cleaning, flushing toilets,
cleaning cars, and watering
lawns and gardens. Toilets and
bathrooms account for about
40% of this domestic water use.

Irrigation of parks, gardens
and sporting grounds

Many parks, gardens and
sporting grounds, including
football ovals, rely heavily on
water in order to survive. In dry
areas, water is often taken from
drinking storages to keep them
green and healthy.

Firefighting

Firefighters around the

world rely heavilyona
constant supply of water =\
in order to carry out

their work.

s Irrigation d'f'?:rops and
As well as being used for human  pastures ot
consumption, fresh water is a ~Irrigation accounts for most of
vital part of the natural the world’s water use. In some
environment. Taking too much arid areas, including many parts
water from a river can cause of Australia, irrigation is used to

value of water
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many environmental problems, grow crops. So water provides
such as weed growth, fish us with our food as well as
deaths and salt build-up. our drink.
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3AHow do we manage and value water?

Spiritual uses Power generation: coal-fired and Power generation: hydroelectric power
Water holds a special nuclear power Electricity can be generated from the
significance for aimost Virtually all power stations use large energy of moving water. Usually, to do this
all world religions. It quantities of water. Coal-fired power a dam must be constructed across a river
often plays a key part stations heat water to produce steam and a lake formed behind it. This allows the
in religious ceremonies. that turns turbines to create electricity. river’s flow to be controlled and released
Water is also used to cool the station. through the dam to produce electnClty

Nuclear power plants operate in much ; gl
the same way. . : -

Ccn’structlon and lndu';.tg/

4 The constructlomndustry lies heavily

_on water morder to make concrete and

<. _.uﬁanxbundlng-supphes, such as bricks.

Many mﬁlustnakp@ces&es use large
quant|t|es of wa%entcbncoohng and cleaning.

gatlon and trade

lf_’arge rivers (such as the Nile

+ in Egypt, the Rhine in Europe
-and the Yangtze in China) have
been used for centuries for
trade, as they provide a fast
method of transporting goods
between regions and countries.
Recreatlonalé'&
Recreatjp‘ al S (such as water-skiing and swimming)
mpact on the quantity and quality of fresh
the water from industry upstream can

Jality and make the water unsuitable for recreation.

%stry relies heavily on water to cool machinery, enable
drllllng an‘d process minerals and iron ore taken from the ground.

3.1 Check your learning )
Retrieve Apply

1 Identify the activity that uses the most water in 3 Choose five different ways from Source 1 that water
Australia. How much of our water does it use? is used. Rank them in order of importance and
justify (give reasons for) your ranking.

4 Create a diagram of your neighbourhood, including
your house, some local shops, recreation areas and
parks. Label and annotate your diagram to show
how water is used in this area.

Comprehend

~ ' 2 |dentify two water uses that compete with one
- another and so cannot easily exist beside one
another. Explain your answer.
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3.2

Learning
intention

By the end of this
topic, you will be
able to:

» compare Australia’s
Murrumbidgee
area and Vietnam’s
Mekong Delta as
economies based
onirrigation.

Source 2 Rice seedlings
being placed in therice
paddy for planting,
Mekong Delta, Vietnam

irrigation

water taken from rivers

and carried in pipes and
channels to individual farms

delta

a fan-shaped deposit of
soil formed where a river
enters an ocean or lake

Source 3 Aerial image of
rice farming in the Mekong
Deltain Vietnam. Farming
here is dependenton the
rich soils and plentiful
water of the region.

OXFORD HUMANITIES AND SOGIALSCIENCES 7 - AUSTRALIANEYRRICULUM

he value of water for
growing food

As the quantity and reliability of water varies from place to place, this means that
the way in which water is irrigated also changes. For example, in wet areas rainfall
is trapped in dams or taken from rivers, and in drier places it may be pumped from
the ground.

Growing rice

Rice is the world’s most important food crop because it is the main food
source for over half of the world’s population. Rice production is heavily
dependent on water. A semi-aquatic plant, rice is grown in flooded fields.
For this reason, rice-growing communities tend to be in regions of the
world with high rainfall. About 90% of the world’s rice is grown in Asia,
with India and China being the largest producers of rice.
In both Australia and Vietnam rice is an important crop that relies on
irrigation, but there are significant differences in the way that water is
sourced and used to grow rice in these two places.

Rice farming in Vietham

Vietnam is home to some of the world’s richest agricultural regions. It is the
fifth-biggest producer, the second-largest exporter and the seventh-largest consumer
of rice. In Vietnam, 75% of people’s daily calorie needs are met by rice.

The Mekong Delta is called the ‘rice bowl’ of Vietnam, with over half of the
country’s rice produced there. The delta is formed by sediment (small particles of
rock and dirt) deposited by the Mekong River which provides rich soil for farming.
The Mekong Delta region is also prone to flooding, making it perfect for rice
production. The rice is grown in flooded fields known as paddies. The water for these
paddies comes from the abundant rainfall in the region and from the Mekong river.
The region receives over 1500 millimetres of rainfall a year.

Of the 17 million people in the delta region, 80% are employed in rice cultivation.
The rice farmers live in houses built on stilts and the roads in the region are located on
raised embankments to provide protection from flooding.

OXFORD UNIVERSITY PRESS



3AHow do we manage and value water?

R ice farm N g N Au St ral Ia eéverage temperature 7] F%::all oéverage temperature 7] R:r:;all
In a dry country like Australia, rice farmers must j: L zz :Z |]] ‘ ....... zz
use water efficiently for a successful crop yield (see \
Source 6). To ensure no water is wasted, the soil of S [ 1 =TT e
Australian rice farms is checked and approved by % | AN 0 *1 %
professionals to ensure that it can hold water and 2 T T 2 3 iy
no water will escape below the soil. 20 -+ 1'% S EEAY BN
Australian rice growers use 50% less water BT 120 15 I g
than the world average to grow 1 kilogram of 10 =7 | &0 19 B
rice. This is done by planting types of rice that 5N g[ 40 5 10
need less water to grow and by using more 0 iJJFlI\A.;AMJJi,AgsONIi; 0 el
efficient farming techniques. Australia’s rice- Month Month
growing regions include the Murrumbidgee Source 4 Climate graph:CanTho ~ Source 5 Climate graph: Griffith,
Valley in south-western New South Wales cityin the Mekong Delta. Data New South Wales. Data available
available at CLIMATE-DATA.ORG at CLIMATE-DATA.ORG

(see Source 5). This region is suitable for rice
cultivation as it has available water, irrigation
infrastructure, large areas of flat land, and
suitable soils. Most of the water used to irrigate
the rice fields is taken from the Murrumbidgee
River. Farmers are allocated a certain amount
of water each year and make decisions on how
much rice to plant based on the amount of
water allocated to them. In dry years they will
plant less rice and instead grow other crops that
require less water. In contrast to Can Tho city :
in the Mekong Delta (see Source 4), the city of Source 6 Australian farmers are careful to minimise water wastage.
Griffith in the Murrumbidgee Valley receives Theg e.ven.us'e !asersto ensurerice fields are level. Raised levees divide
. . fields into individual bays to allow farmers to control the flow of water.
about 400 millimetres of rainfall a year.

A =% Quiz me!
3.2 Check your learning @ Py
. value of water for
Retrieve Analyse growing food
1 Name the continent where most of the 5 Compare rice-growing in Australia and
world’s rice is grown. Vietnam. How is it similar? How is it K :
) ey skill worksheet
2 Why do rice-growing communities tend different? Concluding &
i i i i decision making:
:Zi:;:: regions of the world with high Apply Farming conclusions
' 6 Some people believe that rice should
Comprehend not be grown in a dry country such as
3 Summarise how farmers manage Australia, while others believe that rice
their water use in rice-growing regions growing makes a valuable contribution
across Australia. to the country. Create a PMI (plus,
4 Explain why irrigation techniques minus, interesting) brainstorm of rice
in Griffith and the Mekong Delta are growing in Australia and share your
different. The data in Sources 4 and 5 thoughts in a class discussion.

will help you to answer this question.
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By the end of this topic,

you will be able to:

» explain how
competing uses
of water can
make it difficult
for communities
to manage water
resources.

tributaries
rivers that flow into a
larger river

MEKONG RIVER: DAMS

Enlarged map

Mekong River: Dams

Competition for water

supplies

Fresh water from rivers is used by people in cities, farms and factories. Competition

for this precious economic resource has seen the introduction of dams all over the
world to store the water flowing down rivers and ensure a constant supply of water to
the people nearby. Because people living along the entire length of rivers depend on
them for water, competition also exists between upstream and downstream users. The
flow and quality of water available to downstream users depends on how the river is

used upstream.

The Mekong River

The Mekong River provides an excellent
example of what happens when water is
valued in different ways. The river begins
in the high mountains of China and flows
through six countries before reaching

the sea at the Mekong Delta. Each of the
communities that live beside the river use
its water resources, which means that
more than 70 million people rely on this
source of water to support their way of life.

For thousands of years life beside the
river was controlled by the annual cycle of
river flow. The monsoon rains of the wet
season flooded the river and sent a great
pulse of water down its length for many
months. This fed the natural ecosystems
of the river and its floodplains with water,
which was then used by farmers to
irrigate their crops and fill their dams. This
pulse of water also carried huge quantities

of soil downstream to the

Mekong Delta to help keep the
area above sea level and supply
farmers with the rich soil needed
to grow crops (see Source 2 on
page 76).

In recent years, however, this
flow has been interrupted by
building dams on the Mekong
River, and the rivers that feed
into it. As the demand for
cheap, renewable energy has
grown upstream countries,
such as China and Laos, have
built hydroelectric dams on the
Mekong River and its tributaries
to provide electricity for its
people. There are 13 dams
already built on the Mekong
River and more are planned,
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including 120 dams on the rivers
that feed into the Mekong River.
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This has changed the flow of the river
because the dams now trap the annual
pulse of water, releasing it gradually
downstream. They also trap the fertile
soil, creating concerns for downstream
water users that the fertile soil surrounding
the Mekong Delta will no longer be as
reliable for farming and producing crops.
Communities who live in the Mekong Delta
region are also worried that the low-lying
delta will eventually wash away without the
annual supply of new soil from the river.

Source 8 Adam under construction in
northern Laos on a key tributary of the
Mekong River; the dam is being built by
China’s largest hydropower company.

River management

3AHow do we manage and value water?

PR & o
STy
kbbbl LL I

that country is valuing the water only

as a national resource. The water in the

The water in the Mekong River is one

of South-East Asia’'s most precious
resources but is very difficult to manage.
The river flows through more than one
country, which makes it an international
resource. When one country looks after
its own needs without considering the
impacts on people in other countries,

3.3 Check your learning

Mekong River must not be managed
at the local or national scale but at the
international scale, considering the needs
of all water users and the environment in
the entire river basin.

For more information on this key
concept, refer to page 11 of “The
geography toolkit’.

VR Watch it!

@ Avideo and quiz on

competition for water
supplies

Retrieve

1 List the benefits that the Mekong River provided the
region and its people before the building of dams.

Comprehend
2 Look at Source 7.
a Using the scale of the map and a ruler, estimate
the length of the Mekong River.
b Describe the distribution of constructed dams on
the Mekong River.
3 Explain how the case study on the Mekong River
illustrates the different ways in which people value water.

Analyse

4 The Mekong River flows through more than
one country. Why does this make it an important
resource to be managed at the international scale?

OXFORD UNIVERSITY PRESS

Apply

5

Why have these dams been built? Do you think
more will be built in the future? Justify (give reasons
for) your answer.

Create a flowchart that shows the interconnection
between upstream and downstream water use.
While the focus in this topic is on irrigated farming,
millions of people on the lower Mekong River

also rely on fish from the river for their nutrition.
Brainstorm how the upstream dams might affect the
supply of fish.

Work in small groups to come up with one strategy
that could be used to address the negative impacts
that people downstream on the Mekong River face.
Present your strategy to the class and vote on the
best one.
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he challenges of

o '
Learning | I Ianag I ng Water
intentions
By the end thhis Water is an essential environmental resource that is important for the health of
;Obﬁ):t’(?_ou willbe humans and the environment. Different values are often placed on water; for

example, water used for economic purposes can also have great spiritual and cultural

» explain why water is
p ¢ importance for a community. Water management can be difficult because:

adifficult resource

to manage e water is an essential resource needed by every person on the planet
» de?FribT the . e water moves through the environment quickly, so it is difficult to capture and store
splrltua significance
of water in India. e the availability of water is not constant — it changes over time and in different
locations
e water is a shared resource with many competing uses
sewage
human urine and faeces e it is difficult to put a monetary (financial) value on water.

carried in water
Over the past 50 years the world’s population has doubled, and the output from

effluent N farms and industries has surged to meet increasing demands. The growth in demand
liquid waste containing and competition for water has put a much greater strain on global water supplies. We
contaminants, including . e .

sewage, that is put into need to make good decisions to ensure access to water, and to minimise the impact
rivers our water use has on the natural environment.

Ganges River, India

The Ganges River begins high in the industry. The wastewater and effluent from
Himalayan mountains, and travels across these industries often contain hazardous
India before flowing east into Bangladesh chemicals. The Ganges is now one of the

Source 9 The Kumbh and into the Bay of Bengal. In total, the most polluted rivers in the world.
Mela festival is the world’s river is 2525 kilometres long. The Ganges Overuse and lack of management
largest religious gathering is worshipped by Hindus, who believe mean that India’s most sacred river is
and occurs once EAETs bathing and praying in the river purifies gradually dying. In Varanasi, a city on the
12 yearseUp 1o S Tmlel them. This sacred river is also used by banks of the Ganges in north-eastern
Hindus bathe in the sacred T ] ] : , . .
Ganges RiapdbdngiEa millions of Indlan§ who ll\{e al9n9 its banks  India, the bacterial count in the water
A and depend on it for their daily needs. is 3000 times higher than the safe
Allahabad. In the last 30 years, India’s population levels established by the World Health
has grown to more than 1.3 billion people;  Organization. Polluted water is the main
one-third of these people live along the cause of skin problems, disabilities and
i o e e ~ banks of the Ganges. Huge increases in infant deaths, but many Hindus refuse to
e - - the size of cities, factories and agriculture accept that the Ganges is the source of
have put enormous pressure on the these problems.
river. Irrigation canals siphon off large Not a single one of the monitoring
amounts of water to grow food for the stations on the banks of the Ganges River

country’s increasing population. Untreated  from Uttar Pradesh to West Bengal found
wastewater is dumped into the river from  that the water quality is fit for drinking as

cities and towns that lack proper sewage-  per the standards set by India’s Ministry of
treatment facilities. Around 25% of India’s Environment.

population works in manufacturing and
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GANGES RIVER: POLLUTION

3AHow do we manage and value water?

) Map it!
Ganges River:
Pollution
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Source 11

An Indian father gives
his son a holy dip in
the polluted water of
the River Ganges at
Allahabad.
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#50000
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4.4
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445
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£24000
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Source 10

Source: Oxford University Press

3.4 Check your learning

Retrieve

1 Identify three reasons why water is a difficult
resource to manage.

Comprehend
2 Describe how people living in India use the Ganges
River for spiritual purposes.

3 Explain why the pollution of the Ganges River is
a much greater problem in Serampore than it is in
Kannauj in northern India.

Can you think of three reasons why the pollution

of the Ganges River is difficult to manage? Explain
your answer using evidence from this topic.
Analyse

5 Examine the map in Source 10.

a What is causing harm to the Ganges River?

OXFORD UNIVERSITY PRESS

b Which BOLTSS feature of the map helped you

find your answer to question 5a?

Brainstorm a list of factors that contribute to the

pollution of the Ganges River.

b Take the factors from your list and classify them
into each of these categories: social, economic
or environmental.

Apply

? There are two obvious solutions to the problem
of pollution in the Ganges River: clean up the
river or convince Hindus that it is too dangerous
to bathe in it. Evaluate (consider the strengths
and weaknesses of) how effective these strategies
are. Discuss your answers as a class.
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SKILLS IN
CONTEXT

@ Test me!
Once you've finished

the topics in this
section, test yourself
with this quiz and
find out which
worksheet you
should do.

= Enlarged map
Lake Chad 1963
and 2018

The disappearing lake

Lake Chad lies at the southern edge of the Sahara Desert in north Africa.
It is a large, shallow lake that provides a supply of fresh water for the
people, plants and animals in the region.

Once the world’s sixth largest lake, Lake Chad has now shrunk by 95%. It is difficult

to pinpoint one particular cause for this change. There are several factors that have
contributed to the decline of Lake Chad, including a gradual reduction in rainfall, the
changing climate, the shallowness of the lake and the different ways in which humans are
now using the lake. Some scientists also believe that changes in the size of Lake Chad
are part of the natural cycle of this area.

In 1960, 13 million people lived in the surrounding area and used the lake for fishing,
cattle farming, watering crops, and domestic uses such as washing and drinking. Today,
the estimated population is close to 40 million and the increased demand for water is
outgrowing what Lake Chad can supply. Geographers have labelled this situation an
‘ecological disaster’. To provide food and water for the growing population, more water is
being taken from the rivers that feed the lake.

LAKE CHAD 1963 AND 2018
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Source 12 The extentof Lake Chad in 1963 (left) and 2018 (right); the data for these maps was
obtained from satellites.
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3AHow do we manage and value water?

KEY SKILL
Interpreting &

analysing

Using maps to explain patterns
and trends

Maps can be used for many purposes. They can show
the location of places and be used to navigate our way
through places we have never been. Geographers use
maps in many different ways. By using maps that have
been drawn of the same place at different times we
can see changes that have occurred over time.

Practise the skill

1 Examine (look closely at) Source 12.

a How is Lake Chad represented on this map?

b How many countries shared Lake Chad in 19637

¢ How many countries shared Lake Chad in 20187

d Which countries have been most affected by the
decline of Lake Chad? Use evidence from the
maps to support your answer.

e Which BOLTSS feature of the map helped you
find your answers to questions a-d?

a List as many changes as you can between the
1963 map and the 2018 map.

b What type of scale has been used on this map?

¢ How can we use the scale to help describe the
change that has occurred in Lake Chad?

d Using your answers from questions a—c, write
a paragraph to describe change in Lake Chad
over time. Be sure to make specific references to
the maps.

A key part of this skill is to use the legend very
carefully. The legend describes each of the symbols
used on the map. These may be lines, shading or
shapes such as stars and boxes. By reading the
legend carefully we can find patterns of change
and the impacts of these changes on people
and places.

Extend your understanding

3 In 1963, Lake Chad lay across multiple international
borders. Why would this make the management of
the lake difficult?

4 One proposed solution to the decline of Lake Chad
is to dam the Ubangi River in the Central African
Republic and to divert water from this river through a
2400 kilometre-long canal to the Chari River, which
flows into Lake Chad.
Use an atlas to locate these places.

b How would this affect places downstream from
the Ubangi River?

¢ Why do you think this dam and canal have never
been built?

Source 13 This satellite image of Lake Chad was taken
in2019.




3.5

Learning
intention

By the end of this topic,
you will be able to:

» understand different
types of water
scarcity, including
physical and
economic water
scarcity.

water scarcity

the lack of availability

of water, due to either
physical shortage or lack
of access to infrastructure
in the area

sanitation

measures designed to
ensure good health in a
community by preventing
human contact with health
hazards (such as sewage)

aquifers

layers of rock or soil in the
ground that hold water

or that water can pass
through

infrastructure

the facilities and services
necessary for any
community, city or country
to function (e.g. buildings,
electricity, roads, airports
and water supply)

Source 1 In this village
in Uganda, children are
drawing water from a well.

® Map it!
World: Physical and

economic water
scarcity

What is water scarcity?

Water is most difficult to manage when there is not enough to go around. Water
becomes scarce when the demand for clean water exceeds the available supply. As the
world’s population grows and rainfall patterns change due to climate change, more
people are at risk of suffering from water scarcity.

It is estimated that 785 million people globally lack access to clean drinking water.
Additionally, 2.4 billion people do not have access to adequate sanitation, such as a
toilet that flushes. The United Nations recognises access to clean drinking water and
sanitation as an essential human right. Lack of access to clean water and sanitation
contributes to the death of many people, including around 800 children per day.

Water scarcity can be classified into two different areas: physical water scarcity and
economic water scarcity.

Physical water scarcity

Physical water scarcity occurs when the demand for water outgrows the ability of the
natural environment to provide the amount of water needed. This is most common
in dry regions where there is low rainfall.

Growing populations are a major contributing factor to physical water scarcity.
Our towns and cities are growing so large that they are outgrowing natural available
water supplies, such as rivers and lakes. This can sometimes lead to an increased
demand on other water resources in the region such as aquifers.

Economic water scarcity

Economic water scarcity occurs in places where the natural supply of water is
adequate to supply the region, but the region does not have the infrastructure to
supply this water to its people. For regions suffering from poverty, building the
correct infrastructure — such as pipelines, dams, and water treatment plants — is very
difficult because they are large, expensive projects.

In other places, economic water scarcity can occur when water supplies are
diverted for specific purposes, such as agriculture and industry, and are therefore not
easily accessed by people.

Water scarcity in Africa

Of the 1.2 billion people who live in
Africa, up to 300 million live in water-
scarce areas. The main reasons for water
scarcity in Africa are:

e alarge and fast-growing population

e l|arge areas with low rainfall

e poor water quality

e |ack of water infrastructure.
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The most commmon solution to water
scarcity in African villages is digging a
well. A water well is created by digging
or boring into the ground to reach
groundwater in underground aquifers.

3B How can we manage water scarcity?

catching any water-borne diseases.
Providing clean and drinkable water

for communities across Africa is a high
priority for many developing countries
and international relief agencies, such as
World Vision and AusAID.

developing countries
less economically
developed countries that
have some difficulties

Clean water from a well stops people

WORLD: PHYSICAL AND ECONOMIC WATER SCARCITY

own people

supporting their
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Source 2 Source: Oxford University Press

3.5 Check your learning

Retrieve

1 In your own words, define ‘water scarcity.’

2 What are the main reasons for water scarcity
in Africa”?

3 Record three statistics about the number of people
affected by water scarcity.

Analyse

4 Distinguish between physical water scarcity and
economic water scarcity. Remember, when you
distinguish between two things, you should talk
about how they are different.

5 Examine Source 2.

a What type of map is this?

OXFORD UNIVERSITY PRESS

b Describe the area of Africa that suffers most from
economic water scarcity.

¢ Australia is the driest inhabited continent on
Earth. Does it have a water scarcity problem?
Explain your answer.

Compare Source 2 to Source 13 on page 57.

Do communities with poor access to drinking water

mainly live in areas with economic or physical water

stress? Give reasons for your answer.

Apply

? In Source 2 there are large areas described as
‘approaching physical water scarcity.” Propose
(put forward) one solution for one of these areas to
avoid approaching physical water scarcity.
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36 he causes of water scarcity

Conflicts, such as wars, can make it difficult

Source 3 Anoverview

Learning ¢ fact tribUtin t or dangerous to access water. In some conflicts,

intention 0 tac ors cgtn ributing to people are deliberately denied water access. \
water scarcity

By the end of this topic,

you will be able to:

Most of the world’s water resources are used to irrigate farms.
In some places, up to two-thirds of this water is wasted as
poorly maintained pipes and channels means the water never

reaches the farm.

Crops needing large amounts of water, such as cotton and rice,

» explain the factors
that contribute to
water scarcity.

The total amount of water in the world
is constant. As a closed system, water

cannot leave or arrive on planet Earth. are grown in areas of low rainfall. This requires more water
to be taken from rivers.

And yet, water scarcity is an increasingly
urgent problem for hundreds of millions
of people. This is not due to the amount
of water on Earth but to a combination
of many other factors. These vary from
place to place but all are the result of
the way in which we use and abuse our
precious water resources.

3.6 Check your learning i

Comprehend

1 Copy this table into your notebook. In each
column, list three examples from Source 3.

Water Climate Population
pollution change growth

Analyse

2 Use the labels in Source 3 to explain why
water scarcity is usually the result of a
combination of factors rather than just one

factor.
Apply Water pollution from cities
in the form of untreated sewage
3 Which of the factors shown in Source 3 do you and industrial waste makes the
believe contributes most to water scarcity? water unsafe for people and

. . the environment.
Justify (give reasons for) your answer.
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As the climate warms there is less water stored )
in the world’s water towers, mountain snows 3B How can we manage water scarcity?

and glaciers. Downstream communities can no
longer rely on this supply of water.

" A In many areas of the world, natural plant
cover such as forests have been cleared.
g This changes rainfall patterns and allows

rainwater to wash soil away into rivers
making them unsuitable for human use.

B gy i .
g lations increase, more water is
= being taken from aquifers than can be
replaced by rainfall and seepage.

Land and water pollution leaches through
the soil and into underground aquifers.
This underground water pollution can travel
for many kilometres, infecting wells over a
large area.

As prosperity grows, in many places there has been a change
in people’s diet. People are eating more meat and this requires
large quantities of water.

Chemicals and fertilisers used on farms wash into the rivers, lakes and
streams. This type of pollution affects downstream water users.

Water needs to be treated and transported, but in many places
the equipment needed to do this is broken. An unreliable electricity

supply can also make it difficult to treat water. )
Quiz me!
@ A quick quiz on the
The world’s population is growing. In the last 50 years it has causes of water
more than doubled. This places greater pressure on water scarcity

resources, particularly in developing countries.
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£

Learning
intention

By the end of this
topic, you will be
able to:

» describe strategies
for managing the
sustainability of
water supply.

catchments

areas where water is
collected by the natural
landscape

I\/Ianagmg water scarcity
N Melbourne

Like all cities, Melbourne’s water supply needs to be carefully managed. Melbourne
collects most of its water from forested areas. These areas are known as catchments.

Most of the catchments that supply Melbourne with water are located in the Yarra
Ranges, which include large areas of temperate forest. The soil in this area captures
and naturally filters bacteria from rainwater. The water is then slowly released from
the soil into the rivers that feed Melbourne’s storage reservoirs, where it only requires
a small amount of water treatment before being supplied to the public. This gives the
city some of the purest water in the world.

The forests in the Yarra Ranges are well-protected, but nevertheless this process
means that any threats to these forests can affect Melbourne’s supply of water.

MELBOURNE REGION: WATER STORAGE
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Enlarged map
Melbourne region:
Water storage

Quiz me!

A quick quiz

on managing
water scarcity in
Melbourne
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Challenges in supply

Melbourne’s population is growing quickly. Around 5 million people currently rely
on Melbourne’s water supply, and this number is predicted to grow to 8 million over
the next 30 years.

Like much of south-eastern Australia, the Melbourne region is becoming warmer and
drier. Victoria’s average temperature has risen by 1°C in the last century and by 2050 it is
predicted to rise even further. At the same time, rainfall is expected to decrease by 20%.
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3B How can we manage water scarcity?

While this means that less water will flow into Melbourne’s dams, an even bigger

problem may come from an increase in bushfires. Victoria is predicted to have longer runoff
fire seasons and more dangerous fire weather in the future. This is a potential threat to ;ﬁg;'ﬁ:ﬁ;giigg;he
water security in the area, because the rate of water runoff in a burnt forest is only half rainwater can no longer

the amount of an unburnt forest. This is because new growth, which takes place in burnt infiltrate in the soil.
areas, requires a lot of water. Additionally, soot and ash from fires can pollute water.

Meeting the challenges

Melbourne Water, the government organisation responsible for managing

Melbourne’s water supply, uses a range of strategies to reduce threats to the city’s

water. Some of these strategies are listed below.

e The government has invested in additional infrastructure, so that Melburnians are
not only reliant on rainwater. Examples of this include:

— building a desalination plant that can supply water during droughts

— building a pipeline from the Goulburn River across the Yarra Ranges to Melbourne.

e Melbourne Water can defend against fires in several ways, including: Source 5 There are 74 fire
lookout towers in Victoria

- employing teams of firefighters in summer that are manned for three

- using fire spotters in towers to detect fires as soon as they start. months during summer.
e Melbourne Water works hard to protect and conserve the catchment areas

in the Yarra Ranges. Examples of this include: MAKE

bl " EVERY
— restricting public access to water catchment areas

&P COONT
— controlling feral pests such as deer and foxes in catchment areas [Q g3 |
arget

— protecting forests by controlling logging.
@ur S —=o YE
Source 6 Melbourne residents are

encouraged to use only 155 litres of
- encouraging Melburnians to use less water through advertising campaigns water a day per person. Current usage

e The government interacts with the public to make sure that water
consumption does not begin to overtake the supply of water. They do this by:

— restricting access if necessary when the dam levels are low. rates are about 166 litres.

3.7 Check your learning

Retrieve 5 Examine (look closely at) Source 4.
1 Where does most of Melbourne’s water come from? a Describe the location of Melbourne’s water
2 How do bushfires threaten Melbourne’s water supply? storage reservoirs.
b Why do you think they are located in these places?
Comprehend
3 Explain Melbourne Water’s ‘Target 1565’ strategy. What Apply
is it and how does it help manage water scarcity? 6 What are some advantages and disadvantages of
relying on water from forest areas?
Analyse : .
. ' ) ? Pick one of the strategies used by Melbourne Water to
4 Copy this table into your notebook. Classify each protect water supply. Evaluate (consider the strengths
of Melbourne Water’s strategies into one of these and weaknesses of) how
categories: effective this strategy is. Key skill worksheet
. . Questioning &
Strategies to Strategiesto | Strategies to How effective do you think researching:
increase supply | protect supply | reduce demand it is overall? Investigating water

usage
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3B

SKILLS IN
CONTEXT

@ Test me!

Once you've finished
the topics in this
section, test yourself
with this quiz and
find out which

worksheet you
should do.

Source 7 Many Namibian
rivers are only temporary,
meaning they are dry for
most of the year.

Enlarged map
Namibia: Average
annual rainfall

An unlikely source of water

Namibia is the driest country in Africa, south of the Sahara Desert. Its
capital, Windhoek, receives about 360 millimetres of rainfall a year and
its 430000 residents rely on three dams for most of their water. These
dams, however, are built on rivers that do not always flow and are
therefore unreliable for city water use.

In order to combat water scarcity in 1969, the government decided to mix water from
traditional sources, such as dams and wells, with recycled water from the city’s
sewage-treatment plant to supplement Windhoek’s fresh water.

This system provides good quality water to the residents of Windhoek. In 2002,
a second sewage-treatment plant was opened.

Today, around 20% of Windhoek’s drinking water comes from these wastewater
treatment plants. The Windhoek wastewater treatment plant was the first of its kind,
making the city a pioneer in sustainable water management.
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How can we manage water scarcity?

Source 9 (limate data: Windhoek, monthly averages

Rainfall (mm) 76 74 79 41 8 0 0 0 3 10 23 48
Temperature (°C) 29 28 27 25 22 20 20 23 25 29 29 30

KEY SKILL — ——
Questioning & '

researching

Representing climate data on a graph

Climate graphs combine column graphs and §
line graphs to help us interpret the climate in a ) ‘
specific location. In order to draw a climate graph, & } ~
geographers gather climate data — the monthly

average rainfall and temperature — for the location A , < SRS 4
they are investigating. The purpose of a climate graph  Source 10 In Windhoek’s new settlements, residents fill
is to show the average monthly temperature and jugs after putting coins into a meter.

rainfall of a place over a year. Temperature
is recorded as a line graph and rainfall as a
column graph.

Step 3 Look carefully at the climate data to find
the lowest and highest rainfall figures that
you will need to show on your graph. In this

Step 1 Look carefully at the climate data to find the example, Windhoek’s rainfall varies from 0 to
lowest and highest temperature figures that 79 millimetres a month. Decide on a scale that
you will need to show on your graph. In this shows this range of data, then place it on the
example, Windhoek’s temperature varies from right-hand axis of your climate graph.

20 to 30°C. Decide on a scale that shows this

Step 4 Plot the rainfall on your graph by drawing a blue
range of data, then place it on the left-hand

column to the correct height for each month.
axis of your climate graph. You may like to shade the bars very lightly with
Step 2 Using graph paper, plot the temperature data a blue pencil.
on your 