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Throughout Humanities, you will study four distinct subjects: Geography, History, Economics & Business

and Civics & Citizenship. Each of these subjects has its own set of key skill areas that you will learn about and

develop through the course of your study. This table of contents shows where you can find the opportunities

to practise these skills, both in the book and on Oxford Digital. For more information on the key skill areas

listed, visit the Toolkit for each subject.

Geography

Curriculum Key skill
sub-strand

Geographical
inquiry

Concluding and
decision making

Asking questions

Collecting
information

Conducting
fieldwork

Analysing maps

Identifying
patterns and
relationships

Interpreting
geographical
images

Representing data

Concluding and
decision making

'
i 7

»
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Practise the skill
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Analysing complex maps
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Identifying patterns on maps

Distinguishing between qualitative and quantitative data

Using a satellite image to investigate environmental change

Constructing overlay maps from satellite images
Mapping environmental change using multiple overlays

Constructing scatterplots using Microsoft Excel

Constructing an infographic

Constructing a multiple-line graph
Constructing a population pyramid

Creating proportional circle maps

Developing and evaluating strategies

Concluding and decision-making
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Curriculum Key skill Practise the skill Lesson

sub-strand

Communicating Communicating  Evaluating possible responses to environmental issues 3.16 page 140

Communicating 3.17 page 145 4
Communicating 4.12 page 180 o ®
Communicating 5.9 page 207 o
Communicating 6.10 page 234 o ®

SN

History

Curriculum Key skill | Practise the skill | Lesson
Sub-strand
Historical Historical Developing historical questions 7.2 page 241
(EEEEns e Generating questions 11C page 416
Locating and evaluating relevant sources using ICT 13C page 487
Generating historical questions 15A
Chronology Chronology Creating a timeline 7.3 page 244

War in Europe 9.9 page 296 ®

War in the Asia-Pacific region 9.11 page 306 o ®

11.8 page 392 o *®

Land rights

Speeches on reconciliation 11.10 page 402 o ®

Nuclear weapons 14.7 o®

Ending the White Australia policy 156 4®

The end of the Vietnam War 15.10

Using historical  Using historical
sources sources

Analysing propaganda posters 7.4 page 245
9B page 294 !

Analysing propaganda

Evaluating the reliability and usefulness of sources 9C page 322

Considering perspectives 11A page 381
13A page 459

Identifying and analysing different historical interpretations
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Identifying the origin, context and purpose of primary and secondary ~ 14A
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Processing and synthesising information from a range of sources 15B

Identifying the origin, context and purpose of primary and secondary
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Analysing propaganda posters

Identifying the origin, context and purpose of primary and secondary
sources

Considering perspectives

Developing a written historical argument
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) This skill can be practised using the key skill worksheet on Oxford Digital.
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Sub-strand
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Migration debate 159 @

Migration and international relationships 1512 @
Causes and Causes and Understanding German reparations 7.6 page 256

consequences consequences World War II 9.2 page 270 é ®

Kokoda Track 9.12 page 310 _®

Postwar Australia 9.17 page 333 @
Aboriginal and Torres Strait Islander Commission 11.9 page 397  ®
Global trade 144 @

The Vietnam War 15.10

Historical Historical Adolf Hitler 9.3 page275 @

significance significance
ANZUS Treaty 9.17 page 333  ®

Cummeragunja Station 11.3 page 372 @
Terra Nullius 11.8 page 392 4@
Silent Spring 14.5

Multiculturalism 157 o®

Domino theory 1510 4*®

Communicating Communicating Political ideologies 9.2 page270 _®
Writing a historical discussion 9A page 280
Communicating 9.18 page 342 o ®
Creating and delivering an audiovisual presentation 11B page 400

Communicating 11.13 page 4194 ®
Communicating 13.16 page 489, ®

Creating and delivering an audiovisual presentation 14B

Communicating 1412 ®

Different types of migration 152 g®
The end of the White Australia Policy 15.6
Writing historical discussions that use evidence from a range of sources = 15D
Communication 15.144®
Creating and delivering an audiovisual presentation 16B
Communicating 16.144®
Creating and delivering an audiovisual presentation 17A

Communicating 17104 ®

Note: Some skills may appear multiple times across History as not all modules are compulsory.

R
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Economics and business

Curriculum Key skill Practise the skill Lesson
sub-strand

Investigating Investigating Assessing sources 18.2 page 503

Formulating questions about an economic issue 19A page 520

Investigating a trade union that fought to improve working = 21A page 561
conditions for its members

Interpreting and Interpreting and Calculating income taxes 18.3 page 505
analysing data  analysing data and

. - .
el i fornation Analysing productivity 21.1 page 554
Evaluating, Evaluating, concluding ~ Using a cost-benefit analysis to make decisions 18.4 page 506
Con.d.u ding ar.ld and decisionmaking Identifying causes and effects in economics 20A page 537
decision making

Evaluating policies to improve economic outcomes 20.3 page 539 @
Communicating Communicating Preparing an infographic 19B page 527

Communicating 19.5 page 529 o ®

Presenting findings 20.3 page 539 o @

Presenting an oral report

20B page 548

Communicating 20.5 page 551 @

Communicating 21.3 page 563 ,®

[ Y

Civics and citizenship

g Curriculum Key skill Practise the skill Lesson
sub-strand

{

Investigating Investigating Identifying and describing points of view in sources 22.2 page 569
contemporary Cf)n'temporary Acknowledging different perspectives when making laws 23.2 page 582 _®
civics and civics and ¢
f:itizenship citizenship issues  Developing an inquiry 23A page 594
e Investigating Australian peacekeeping 23.8 page 613 @
Recognising and considering multiple perspectives 23C page 618
Gathering and assessing the reliability of information 24B page 645
Creating an online survey 25A page 654
Evaluating Evaluating Creating a timeline 24A page 636
?nirgf:;itriz and ?;g?;tri;:s and Exploring bias in media coverage of COVID-19 25.2 page 658 o @
systems systems
Participatingin  Participating in Determining the UN’s effectiveness 23.7 page 610 o ®

civic processes  civic processes

Examining Australia’s accountability 24.4 page 638 o ®

Communicating Communicating  Using a Venn diagram to compare systems of government 23.4 page 596 _®

Creating and delivering an audiovisual presentation 23B page 606

Communicating 23.9 page 620 @
Communicating 24.6 page 647 o ®

25B page 665

Understanding and addressing task words

Communicating 25.4 page 667

| =
’-:' This skill can be practised using the key skill worksheet on Oxford Digital.

=
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Xii

Task words

What are task words and why do we use them?

A task word is a verb or “doing word” that helps you understand how to answer a question.

For example, the word “describe” is a task word because it requires you to remember what you
know about something and talk about its features. Task words are commonly shown in bold in
the questions throughout this book. You will encounter a variety of task words as you learn new
information.

Common task words and the activities associated with them are shown in Source 1.
Understanding these task words and the activities behind them will help you work out how to best
answer a question.

Some task words need 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:

Review and understand

Apply and analyse

Evaluate and create

This is because working in order from “Review and understand” to “Apply and analyse” and
finally to “Evaluate and create” helps your learning process.

Source 1 shows the thought processes required for each task word, and the category it belongs to.

Oxford Humanities 10 Victorian Curriciling  ford Universi
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Task word
Identify
Describe
Define
Outline

Summarise

Suggest

Explain

Analyse

Classify
Compare
Examine

Distinguish

Source 1 The definitions and categories associated with task words

Definition
To state or name a feature or factor
To give a detailed account of something
To state the meaning or qualities of a word or phrase
To briefly provide the main idea or point without going into too much detail

To give an overview of something in your own words

To put forward an idea for consideration

To make a situation, idea or concept clear or plain, by describing it in
detail and adding supporting evidence, such as quotes, data or information
from a source

To examine a complex feature, issue or concept by breaking it down into
smaller parts and showing how they relate to each other

To divide into parts or categories in a logical way
To explain how two (or more) things are similar and how they are different
To consider something in detail

To explain the differences and distinctive characteristics. This is different to
comparing two things, as you need to explain how two things are different.

Category

Review and understand —
recall information from
permanent memory and
activate and transfer
knowledge from your
permanent memory to
your working memory

Apply and analyse

— use your knowledge
in specific situations
and your reasoning to
go beyond what was
directly taught

Determine

To what
extent

Justify

Discuss

Evaluate

Create

Research

Oxford University Press

To decide or come to a conclusion about something

To describe the degree or level to which a statement or opinion or contention
is correct. You might think it is totally correct, somewhat (a little bit) correct,
or not correct at all.

To show (or prove) your statement or opinion by using evidence or
examples to support yourself

To give a reasoned argument for and against a particular
issue, including strengths and weaknesses if appropriate. you can also give
your opinion — and you should if the question asks you to

To identify key features of something, and assess their strengths and
weaknesses; to provide your opinion about the overall worth of what you are
evaluating

To bring something into existence

To investigate a topic using library and internet resources in order to find out
more about it

d, transmitted or circulate

Ewvaluate and create

— develop ideas and use
higher order analysis
skills to go deeper

Task words Xxiii
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Introducing Oxford Humanities 10 Victorian
Curriculum (Third edition)

Oxford Humanities 10 Victorian Curriculum (Third edition) has been purpose-written to meet the
requirements of the Victorian Curriculum Version 2.0 Humanities. As well as offering complete
coverage of Geography, History, Economics and Business, and Civics and Citizenship, it includes a
range of flexible print and digital products to suit your school and incorporates a wide variety of
features designed to make learning fun, purposeful and accessible to all students!

Lesson 7.1 Lesson 7.2
Historical concepts and skills Historical questions

Developing historical questions about the past

Toolkit modules —
Standalone toolkit
modules for each subject
explicitly teach skills
relevant to the subject.

Skills in context e Conductingfeldwork

tasks
Skills in context
tasks provide in-
depth skills practice,
encouraging
students to apply practis the skil
the knowledge and
skills they have
learnt to a new
case study, event or
issue.

. Margin glossary
terms
On-page glossary
definitions for key
terms support
students at their
point of learning.

Different types of fieldwork

Quantitative and qualitative data

23A skills in context
Australia’s international democratic ranking

Introduction

Key skills
Key skill activities
enable students to
practise and master
skills in each subject.

Extend your

understanding

-+ These activities
challenge students
to conduct further
research to deepen
their understanding of
an issue or skill.

xiv Oxford Humanities 10 Victorian Curriculum Oxford University Press
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Lesson-based

approach

+ Module content
is sequenced in
numbered lessons
to support teaching
and learning.

Integrated digital

resources

- Digital icons
signpost a range
of engaging
resources that
can be accessed
via Oxford Digital,
including key
content videos,
quick quizzes and
interactive maps.

Lesson 3.1

— .} Change in coastal environments

0 Introduction

I Lesson 3.3

[ Yo—
[ checyourewning 3.2 |
[ Y —
Task words -
+ Questions are e
2 Apply asystems model to describe the changes
generally phrased i g

using bolded task
words, which state
what is expected

— for the Movement of sand. !

Lookat Source 3,

changed,
b Explain how this movement has changed

iy eroded by
Rardly

a Brainstom some reasons why

existinth

Introduction

Changes to ecosystem services

Lesson 19.5

b Rank o

of sand.

of a student and

help develop their o

understanding of
questions beyond
“Who”, “What”,

“where”, “when”

and “why".

.

Integrated STEAM

projects

+ 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 Science,
Maths and Humanities
curricula. The same
projects also feature

in the corresponding
Oxford Humanities and
Oxford Science series to
assist cross-curricular
learning.

Oxford University Press

: one that
You have visted on a e i), Deseribe the.

sketch,labelthe ncvic
eographers would study,

Easy-to-access text
and design

The text is written in
clear, concise language
and the text design is
engaging and easy to
navigate.

How can we
use technology
so that we
improve the
lives of people
in the world’s
poorest
nations?

In

Structured questions

- Questions for each
lesson are graded from
lower- to higher-order,
catering for a range of
abilities.

Your task

[STEAM project 1]

68 tordHumanies 10 e Cun

Review activity

Analysing political and economic

Source materials

+ Arich variety of
sources, such
as photographs,
maps, illustrations,
text extracts and
graphs will spark
students’ curiosity
and provide rich
learning activities.

Module review

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

Review: Economic growth

[T

HUMANITIES o

sreau projece 669

Problem-solving

¥ through design thinking

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

Full digital support

+ 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.

Introducing Oxford Humanities 10 Victorian Curriculum xv
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o ¥ Key features of oxforddigital 3

Oxford Digital has been

designed in consultation with
Australian teachers for Australian
classrooms. The new platform
delivers fully accessible, reflowable
course content with videos, auto-
and teacher-marked activities,
interactives and more embedded
right where you need them.
There’s also a range of unique

features designed to improve
learning outcomes.

Lesson10.2

Physical features of
ancient Egypt

Couin » S 0 3 Losm o [
i R ¥ S o -

The rulors of ancient Egypt

As a student, you can:

> view all Student Book content in a fully accessible, reflowable format that's
delivered in bite-sized chunks so you can work at your own pace

> use the “Read to me” button to have any part of the course read aloud to you

> highlight, take notes, bookmark pages, or define words with the built-in
Australian Oxford Dictionary

> watch hundreds of concise key content videos to help you revise anything
you don't understand, catch up on things you've missed, or help you with your
homework

> complete hundreds of interactive questions and quizzes as you work through
the content and get the answers and results sent to you.

xvi Oxford Humanities 10 Victorian Curriculum Oxford University Press
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As a teacher, you can:

> elevate your teaching and reduce planning and preparation time with Live
Lesson mode. This is an Australian first that lets you upgrade from traditional
print-based lesson plans to fully interactive, perfectly sequenced and timed
interactive lessons complete with classroom activities that are ready to go
> personalise learning for every student and differentiate content based on
student strengths and weaknesses. Assign support or extension resources to
any student using a range of differentiation resources
> begin every lesson with ready-made learning intentions and success criteria
> revolutionise your planning, marking and reporting with powerful analytics on
student performance and progress.

- Assessment report shows how students are performing in each online
interactive assessment, providing feedback for teachers about areas of
understanding
Curriculum report summarises student performance against specific
curriculum content descriptors and curriculum codes

Lesson 10.3 The climate of | Sigiss
ancient Egypt

v Lesson overview

v Curniculum links

Advic for 1eaching this lesson o & s D
Assozsmert report

xy Ancient Egyptin
sctivity AnC 0

S 5018133

For a complete overview of all the features and benefits of Oxford Digital:

> Qactivate your digital access (using the instructions on the inside front cover of this book) and click
on “About this course” in the Course menu.

Oxford University Press Key features of Oxford Digital xvii
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Module

The geography toolkit

Sub-strand: Geographical skills

Overview

Geography is the study of the places that make up the world around
us. Geographers are interested in how human activities and natural
processes change the Earth - its places and the links between these
places. In this era of rapid population growth, climate change and
globalisation, geographers help other people understand change more
than ever before. By gathering, analysing and presenting information,
geographers explain how change affects people and places and how
these changes can be managed.

Geographers have a sense of wonder and curiosity about the world
which leads them to ask questions about what they see and experience.
To answer these questions, geographers use a range of key concepts
and key skills. It helps to think of each of these concepts and skills as
a tool that you can use to understand your world. As you master each
of the key concepts and key skills, you will fill your toolkit.

Source 1 Divers examine a giant clam and coral formation at St Crispin Reef in the Great Barrier
Reef Marine Park off Port Douglas in Queensland. This year, you will learn about coastal change
and management.
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Lessons in this module

1A What are the geographical concepts?
Lesson 1.1 Geographical concepts

1B What are the geographical skills?
Lesson 1.2 Geographical skills

Lesson 1.3 Asking questions

Lesson 1.4 Collecting information

Lesson 1.6 Representing data

Lesson 1.5 Analysing maps

Lesson 1.7 Identifying patterns and relationships
Lesson 1.8 Concluding and decision making
Lesson 1.9 Communicating
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Lesson 1.1
Geographical concepts

Introduction

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

These concepts provide a framework for thinking geographically and will help guide you
through every geographical inquiry. At times you will use several of these concepts at once,
other times you may focus on just one.

The seven key concepts in geography are:

1 place 3 sustainability 5 environment 7 scale.
2 space 4 interconnection 6 change
Place

A place is a part of the Earth’s surface that is identified and given meaning by people. It can
be very large, like a whole continent, or small, like the corner of a library.

Places can be natural (shaped by the environment and largely unchanged by humans) or
built (constructed by humans). Each place is unique with its own set of characteristics.

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

For Aboriginal and Torres Strait Islander peoples, Place also has a deeper spiritual
meaning. For Aboriginal peoples, Place means the special places within Country. These can
include places of ceremony, initiation, birth and learning, as well as places for Sorry Business.

Source 1 Kosciuszko National Park
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They also include landmarks related to the ancestor spirits and creation. For Torres Strait
Islander peoples, Place refers to spaces that individuals or groups occupy and regard as their
own, and they may have spiritual significance. These spaces include lands, waters and the sky.
Geographers use the concept of place when conducting any geographical inquiry.
For example, a geographer visiting Kosciuszko National Park would be interested in the
natural forces that have shaped the landscape and the ways that human activities have
changed it. They would ask questions such as “How have visitors to this alpine place impacted
the plants and water?”” and “Has the path and boardwalk reduced these impacts?”.

Space

To a geographer, the concept of space is
the way that things are arranged on the
Earth’s surface. They also investigate
the ways people use and change the
spaces in which they live. Geographers
look for patterns in the way features
and structures are arranged, and the
concept of space helps them to do this.
It has three main elements:
1 location — where things are located
on the Earth’s surface
2 spatial distribution — the shapes

and patterns in which things are

arranged on the Earth’s surface
3 organisation — how and why things

are arranged and managed by
people on the Earth’s surface.

Understanding of the location,
patterns and planning of spaces helps
geographers to make sense of our
world. Geographers investigate the way that people use and change the space in which they
live. They recognise that different groups of people use space in different ways and that
these uses change over time. By examining, researching and describing how spaces are used,
geographers can further our understanding of the world and help manage it in the future.

It is easy to confuse the concepts of place and space. It may help you to remember that
places can be divided and organised into spaces. Spaces are assigned with different purposes.
For example, a place like your school is organised into different spaces for learning (such as
classrooms and computer rooms), eating (such as the cafeteria or canteen) and running
the school (such as staff rooms and administration buildings). Each of these spaces has its
own purpose.

Sustainability

The concept of sustainability relates to the ongoing capacity of Earth to maintain all life.
To live sustainably, we must manage the Earth’s resources so that they can be used to meet
our own needs without depleting these resources for future generations.

Sustainability encourages us to think more carefully about these different types of
resources — the ways they are formed and the speed at which they are being used. Non-
renewable resources (such as oil, coal and natural gas) will run out if we continue to use them.

geographical
inquiry aprocess
that geographers

use to guide their
investigations,
beginning with asking
questions and using
geographical skills

Source 2 Geographers
might look at this photo
of Manhattan, New York,
and ask questions such as:
“How has the park
impacted the wellbeing
of people who live in
Manhattan?”, “Does
everyone in Manhattan
have equal access to the
park?” and “What does
the height of the buildings
tell us about the value

of land in Manhattan?”
to investigate the space.

Oxford University Press Module 1 The geography toolkit 7
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Source 3 In 2015,
the United Nations
created 17 Sustainable
Development Goals
for countries to
commit to, in order to
live more sustainably.
You can read more
about these in Lesson
6.2 The sustainable
development goals
(page 212).

8 Oxford Humanities 10 Victorian Curriculum

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.

Sustainable patterns of living meet the needs of the current generations without
compromising the ability of future generations to meet their own needs. 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 the local, national or international scale.

There can be debate surrounding the sustainability of an environment, because people
and organisations with different interests may put forward different points of view. For
example, a tree-logging company may say that their practices are sustainable because they
replant as many trees as they cut down. However, a conservation group may be equally
convinced that a forest cannot be sustained when its trees are cut down.

Geographers use the concept of sustainability to investigate how natural and human
systems work. They also use sustainability to understand how resources can be managed in
such a way that they will be sustained into the future.
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Interconnection

All environments and every living and non-living thing in them are connected. These

connections can be on a local or global level.

Geographers use the concept of interconnection to understand the links between places
and people, and how these interconnections affect the environment and the way we live.
Some examples of interconnection include:

e the water cycle — this cycle links the water in the oceans with the land. When rain falls on
inland areas, water flows across the land and into rivers and streams. Farmers rely on this
natural link to provide the water they need to grow food.

¢ the internet — with online access available through our mobile phones, tablets,
computers and televisions, we are connected to different people all over the world This
interconnection can help to reduce inequalities in human wellbeing.

¢ the global marketplace — we are connected to many places via international trade. More
than 3,000 ships carrying two million containers pass through the Port of Melbourne each
year. These ships and the goods they carry link dozens of countries around the world.

Oxford University Press
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Environment

The concept of environment relates to the living and
non-living elements that make up an area, and the
ways they are organised into a system. The world

is made up of many different environments. Some
environments — such as deserts, mountains, coral
reefs and ice caps — are natural. For an environment

Aydeis8oan

to be considered natural, its soils, rocks, climate,
plants and animals must remain largely untouched
by humans. Natural processes such as tectonic plate
movement, erosion and weathering have formed
these environments over millions of years.

By contrast, built (or human) environments
include large cities, towns, suburbs and areas of
farmland. These environments have been so changed
by humans — largely for settlement and economic
activity — that very few natural features remain.

Geographers are interested in investigating and Source 4 Young Men in Ethiopia chat on a mobile phone durlng their
describing the relationships between people and the weekly visit to the market.

environment, including:

e the ways different groups of people perceive and use the natural environment and why
these perceptions differ

* the ways people change the environment and how these changes can be managed

e the impact of environmental hazards on people and how the impacts of these hazards can
be reduced.
The study of different environments helps geographers analyse the changes humans make

to natural environments and understand their impact so that they can be managed wisely.

Source 5 The Galapagos Islands in Ecuador are a popular tourist
location where tourists interact with the natural environment.
Geographers are interested in the impacts of this activity.

A B Y et
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Change

The concept of change helps us to understand what is happening around us and to see the
world as a dynamic place. Change in both time and space allows geographers to examine how
environments develop, transform or disappear. Change can be the result of natural forces
(such as climate, earthquakes, volcanoes) or the result of human activity (such as the building
of a new bridge or clearing of forest for farmland). Sometimes changes can be positive, such
as the regeneration of vegetation, while other changes can have negative consequences, such
as the pollution of waterways from industry.

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.

Scale

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.
For example, a geographical inquiry on climate change may be carried out at a range of scales
(from smallest to largest):

¢ local — an inquiry into increased electricity use for air conditioning in your neighbourhood
due to higher-than-average temperatures. Increased energy consumption may result in
power outages.

e regional — an inquiry into coral bleaching on the Great Barrier Reef. Warming ocean
temperatures can trigger coral bleaching often resulting in coral death.

¢ national — an inquiry into changing weather patterns and increased frequency of extreme
weather events in Australia, such as bushfires. This affects government allocation of
resources including water security, agriculture and emergency services.

e international — an inquiry into drought in Africa. Rains have become less reliable in many
places as the climate has changed, and many African nations have been hit by a series of
devastating droughts that have brought widespread hunger and starvation.

¢ global — an inquiry into the reduction in Arctic sea ice due to global warming. This
reduction in white ice means that less of the Sun’s energy is reflected back into
space and more is absorbed into the Earth’s land and sea, resulting in increases in
temperatures globally.

10 Oxford Humanities 10 Victorian Curriculum Oxford University Press
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Source 6 Geographical inquiries
can be carried out on a number of
different scale levels.

Local scale  Regional scale National scale International scale Global scale

Check your learning 1.1

Lesson 1.2

Geographical skills

Introduction

Geographers are investigators. They explore the world around them by asking questions
about what they see. These questions begin an investigation that requires them to collect and
analyse information, and to communicate what they have discovered.

To complete an investigation, geographers need a wide range of skills. In studying
geography, you will gradually master each of these skills. 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. The geographical skills are:

Asking questions

Collecting information

Analysing maps

Representing data

Identifying patterns and relationships
Concluding and decision making

~N N i AW =

Communicating.
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 toolKkit.

Oxford University Press Module 1 The geography toolkit 11
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e Representing data

9 Analysing maps

a Asking questions

e Identifying patterns
and relationships

@ Concluding and
decision-making

e Communicating

Source 1 As you explore geographic problems and ways to respond to them, you will use a range of different skills.

Each of these skills is like a tool in a toolkit.

Being an ethical geographer

When conducting research and obtaining data for an inquiry, it is important for geographers
to be mindful of issues that are likely to raise ethical concerns. This may include being aware
of privacy concerns, ensuring anonymity if required, and obtaining informed consent from
research participants. Geographers may also need to outline where and how the information
obtained will be used or published, and special attention may need to be given for relational
data where geographical references or coordinates might disclose a participant’s location

or identity.

Z

- e“l

(A

Source 2 Ethical geographers always treat people and environments with respect.

12 Oxford Humanities 10 Victorian Curriculum
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If geographers undertake an
inquiry that involves consulting with
Aboriginal and Torres Strait Islander
communities, they should be aware that
there are guidelines and protocols that
should be followed. While these are
not necessarily rules, it is important to
understand that Aboriginal and Torres
Strait Islander peoples have distinctive
regional and cultural identities that
require respectful consideration for
meaningful consultation. This may
involve preferred terminology, cues
for cultural communication, and
other means for making consultation
harmonious and productive. If
conducting such an inquiry, it is
advisable to do further reading.

Oxford University Press
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Lesson 1.3
Asking questions

Introduction

Understanding our world begins by observing the processes that are taking place all around
us. Geographers look at people, land, air, water, plants and animals and the connections
between them to understand what is happening. They also seek to investigate where,

why and how natural, managed and constructed environments are formed and changed.
These observations often include identifying any problems or issues that need to be

investigated and resolved.

Key skill Asking questions

Developing geographical questions

One of your greatest assets as a geographer is
curiosity. Geographers look at the world around
them and ask questions about what they see,
experience or have thought about. You may, for
example, see a news item about climate change or
visit the centre of a large city on a field trip or go to
a national park on holiday. As you start thinking like

How is the Great Barrier Reef
impacted by the climate?

How do people use the Great
Barrier Reef?

a geographer, you will begin to ask questions about
these events and places. These questions may be the
starting point for a geographical inquiry.

Learning to develop geographical questions will
help you to begin an inquiry about a particular topic
or place. Start your questions with the words “what”,

“where”, “how”, “why”’, “what impact” or “what
should”.

Are there other coastal areas
like the Great Barrier Reef in
the world?

Source 1 Asking questions is an important skill for geographers. This geographer is examining
the Great Barrier Reef from above in a helicopter.

Oxford University Press
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Your questions should examine ideas such as: Some other sample questions are:

e Where is it? ¢ Why are some patches of the sea dark green

* How big is it? and others light green?

+ How does it interact with other things in this place? ¢ How does marine life use the reef?

« How is it changing? How should people best e Where is the reef located and how does this impact it?
manage this change? Practise the skill

The best geographical questions open an exciting
area for you to explore. For example, a visitor to

1 Explain why “How has the total area of the
reef changed over time” is a better geographical

the Great Barrier Reef might ask a simple question, question that “What is the total area of the reef?”.

such as: “What is the total area of the reef?”.
This is a question with a reasonably straightforward
answer. A better geographical question to ask

2 Examine Source 5 in Lesson 1.1 Geographical
concepts (page 6), which shows tourists on the
Galapagos Islands. Work with a partner to develop
a set of geographical questions about this place.
Where could you begin to find the answers to your

could be: “How has the total area of the reef changed
over time?”. This question opens a new area to
explore, because the answer will lead to further

) ) questions?
questions and a greater depth of understanding.

Planning a geographical inquiry

Once you have developed a series of geographical questions, it is usually best to narrow your
investigation by selecting one for the focus of your geographical inquiry. You should select a question
that interests you and helps you to better understand the environment you are investigating.

Planning an inquiry about the Great Barrier Reef

Having chosen to investigate the key geographical question “How is the Great Barrier Reef
impacted by climate?”, it is time to consider what information you need to answer this question
and where you are going to locate the information. A good way to do this is to use a planning
table like the one in Source 2.

Source 2 Planning is a key stage in conducting a geographical inquiry.

Key inquiry Data needed Possible sources of data
question
How is Climate data, particularly Atlas to locate towns and cities at various distances
the Great temperature and rainfall for = from the Great Barrier Reef
Barrier Reef places at various distances . )
impacted by from the Great Barrier Reef Encyclopaedia entry for the climate of Queensland
climate? Online search for climate data for selected towns and
cities

Observation of photographs = Photographs and satellite images of the Great Barrier

and satellite images of the Reef from throughout this module
region

Google Earth, including historic imagery
An understanding of Printed resources such as geography textbooks,
the impact of latitude on encyclopaedias and Bureau of Meteorology books
temperature and rainfall and leaflets

Climate data website, such as the one available on

Oxford Digital.
@ Weblink: Climate of the Great Barrier Reef Check your learning 1.3
14 Oxford Humanities 10 Victorian Curriculum Oxford University Press
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Lesson 1.4
Collecting information

Collecting data

Geographers use a wide variety of tools to collect information. In any geographical inquiry,
you will collect data that helps you answer your key question.

Primary and secondary data

Geographers find answers to their questions in many places. They may collect information
themselves by interviewing people, taking photographs, making sketches out in the field
or conducting surveys 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

primary data

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

secondary data
data used for a

o0
(1]
o
0Q
=
Q
©
=
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is called secondary data. Sources of secondary data can include maps, graphs, statistics and
websites that someone else has developed. Some of the best secondary sources of information
may be photographs from newspapers and magazines, or satellite images from Google Earth.

geographical inquiry
that was not collected
by the geographer

Source 1 shows some examples of primary and secondary data.

Source 1 Examples of primary and secondary data.

Some examples of primary data

conducting the inquiry
(e.g. textbooks, atlases
or websites)

Some examples of secondary data

* Hand-drawn maps and field sketches ¢ Information from textbooks, atlases, maps, graphs,

* Photographs and images taken for the inquiry

»  Questionnaires and surveys designed and created for the inquiry
the inquiry

e  Graphs created from data (such as number of visitors,
number of cars counted, and temperature and wind ' !
statistics) gathered by the geographer for the inquiry the inquiry

Regardless of whether you are using primary or secondary data, your investigation or
inquiry into any geographical topic should follow these steps:
1 Collect and record the information you think you will need to answer your key inquiry
question.
2 Evaluate this information and data to determine that they are accurate and relevant.

3 Represent your findings in an interesting and appropriate way, such as tables, graphs, maps

and sketches (see Lesson 1.6 Representing data, page 27, for more information on these).
It is important to always evaluate data for reliability, relevance and bias, especially when
collecting secondary data online.

Reliability, potential bias and usefulness

Geographers need to evaluate the sources they use for reliability and potential bias, as well
as usefulness. In the case of collecting data from primary sources, such as interviewing
subjects directly on a topic, the information gathered will be reliable because it is gathered

firsthand. It is therefore important to keep in mind any potential bias that may be influencing
an interview subject’s response. An interview that a geographer is conducting on the potential

impacts of turning local parkland into an industrial park, for instance, would have very

Oxford University Press
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reports and websites that were not created specifically for

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

census a“head
count” or audit of the
number of people
living in a particular
place at a particular
time; information
collected during a
census often includes
age, occupation,
income, etc.
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different responses from a representative of the industrial developer than from a member

of a local wildlife conservation group. It is important for a geographer to evaluate this kind
of bias and remember to ask questions about the motivation behind it.

When selecting secondary sources, such as maps, graphs, photographs or other data,
you will need to ensure they are reliable and unbiased. Questions that you could ask to do

this include:

e Is the data from a government body (e.g. BOM) or a research agency (e.g. CSIRO)?

¢ Is the data free from bias?

¢ Is the data presented on the website of a company that might have a vested interest in

influencing public opinion?

Key skill Collecting information

Evaluating the reliability of websites

There is an enormous amount of material available

online, but it is important to keep in mind that not

all websites provide reliable information. Websites

should be critically evaluated for reliability by

following these steps:

e Step 1 Find out how old the information is.
When was it first published? This will help you

decide whether it is useful for your inquiry or not.

e Step 2 Find out who published the information.
Is it possible they are biased? You can often
find out more about the organisation publishing
information by going to their home page or
“about us” page.

e Step 3 Look at the extension at the end of the
website address, as this gives you an important

organisations such as online stores; .org is

used by non-commercial organisations such as
NGOs and welfare groups; .gov by government
departments; .edu by schools and universities;
.biz by businesses; and .mil by military groups.
Step 4 If you cannot find out when the
information was published or who published

it, it is probably too unreliable to use in a
geographical inquiry. LLook for a more reliable
source of information.

Practise the skill

1 Common websites used for reference information

include the CIA World Factbook, the Australian
Bureau of Statistics, National Geographic and the
United Nations Development Programme. Using
the steps listed above, evaluate the reliability of

clue about the origin of the information.

the data found on these websites.

For example, .com is used by commercial

quantitative data
any information that
can be recorded as
numbers (e.g. “the
literacy rate in India is
74 per cent”)

qualitative data
information that
focuses on quality
rather than quantity;
as such, itis usually
someone’s opinion
and may differ from
person to person

16 Oxford Humanities 10 Victorian Curriculum

Quantitative and qualitative data

Primary and secondary data provide either quantitative data or qualitative data.
Quantitative data includes anything that can be measured and recorded as numbers.
Qualitative data, on the other hand, includes anything that can be recorded in words.

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.

Oxford University Press
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Source 2 shows some examples of quantitative and qualitative data.

Source 2 Examples of quantitative and qualitative data.

Some examples of quantitative data Some examples of qualtitative 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

Conducting fieldwork

Fieldwork is any geographical study that takes place outside the classroom or, as geographers fieldwork
say, “in the field”. It can be conducted at a number of scales — in your school grounds, within geographical

.. . . ” . study that takes
your local community, in another state or even in another country. Fieldwork is an essential place outside the
part of geography because the world outside the classroom is the geographer’s “laboratory”. classroom, at the site

of inquiry

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 the natural and human environments. The results of a fieldwork investigation
are presented and communicated in a fieldwork report. There is a worksheet available on
Oxford Digital to learn the steps to writing a basic fieldwork report.

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.

@ Key skill worksheet: Writing a basic fieldwork report

Different types of fiel[dwork

For geographers the field is an essential primary source
of data. Books, websites and maps can give you some
information about a particular place, but they are usually
secondary sources of information. To really understand a
landscape or issue you need to go and see it for yourself.

The aim of all fieldwork is to enable you to develop the skills
of observation, information gathering, analysis and interpretation
of different forms of data, and communication of your results.
The types of fieldwork you conduct will differ according to your
chosen topic and the fieldwork site. Your tasks will include:

* identifying different types of environments and the features within them

; i Source 3 You never
» recording data from different sources know where fieldwork

» sampling things like water quality and wind speed will take you!
e comparing different features to see if there is a pattern
e calculating amounts such as water flow, numbers of different species of plants

and animals, visitor numbers

e communicating your findings.

Oxford University Press Module 1 The geography toolkit 17
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Fieldwork locations and inquiry questions

Fieldwork can take place in many locations and for a wide variety of purposes. Rivers and
coasts are popular fieldwork locations as the constant movement of water in these places
changes the natural environment, often resulting in a response from people. Shopping
centres, parks and city streets are also popular because the constant movement of people
creates patterns, flows and changes. Source 4 provides examples of fieldwork locations and
inquiry questions that can be the beginning of an investigation at some of these locations.

Source 4 Examples of fieldwork locations and inquiry questions for a range of topics in Year 10 geography

Topic Fieldwork location/s Inquiry questions
Changing and River or stream *  What natural processes are shaping this
managing the environment?
environment *  How do these natural processes impact on human
activities?
Coastal Coast

*  What human activities have changed the natural

change and . o
processes and environment in this place?

management i
*  How have these environmental changes been

managed?
¢ How effective has this management been?

¢ What further management strategies could be used
to better manage change in this place?

Inequalities in Two contrasting suburbs | ¢« What are living conditions like in these two
wellbeing suburbs?

*  What are the similarities and differences?

*  How can these differences be mapped?

*  Why do these differences occur?

*  How can wellbeing be improved in these suburbs?

Improving Program to improve *  What are the aims of this program?
wellbeing wellbeing +  Why does it exist?
*  How successful is it in reducing inequalities in
wellbeing?

*  How could it become more successful?
*  How could it be applied in other regions and
places?

Ethical fieldwork

Ethics refers to the correct ways of behaving
and thinking. It is important to always act in
an ethical way when conducting a geographic
inquiry. This is particularly important while on
a field trip. You must ensure, for example, that
you have minimal impact on the environment.
Consider carefully where you walk on fragile
environments such as sand dunes and steep slopes
and always dispose of your litter in the proper way.

Source 5 When conducting fieldwork, always be mindful of
the environment you are in and avoid trampling on sensitive or
fragile areas.

18 Oxford Humanities 10 Victorian Curriculum Oxford University Press
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There are also ethical concerns to consider when dealing with other people.

e If you interview or survey members of the public you must inform them of the purpose of
your research and allow them to consent or refuse to take part

* Avoid asking sensitive questions such as a person’s age, income or home address

* Never take photographs of other people without their consent

» Take a neutral stance when interviewing people rather than stating your own point
of view.

Using geographical images

Another way to collect information is to take geographical images that 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.

Landscapes can be photographed from several different angles depending on the position
of the camera at the time the photograph was taken. Each angle makes some features of the
landscape easier to see and interpret than other features, and so you need to carefully consider
at which angle the image has been taken.

Look at Source 6 to Source 10 to familiarise 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. However, ground level is not the most effective method when investigating
something like the Great Barrier Reef, as it is underwater.

Source 6 Ground level

Oxford University Press Module 1 The geography toolkit 19
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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. However,
objects in the background seem much smaller than

those in the foreground.

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,
such as the shape of the reef, its position relative
to land, and the distribution of small reef shapes.
It is difficult, however, to see smaller features of the
environment.

Source 7 Oblique aerial photograph

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 a landscape. In this image, for example,
it is difficult to judge the depth of the water.

Source 8 Vertical aerial photograph

20 Oxford Humanities 10 Victorian Curriculum

Source 9 This satellite image of the Great Barrier Reef was
captured by NASA.

False colour images

You may have heard the terms “false colour image”
or “false colour map”. The term “false colour” does
not mean the colours used in an image are incorrect,
it just means different colours have been used to make
the image or map easier to interpret.

The colours used in a false colour image can be
quite exaggerated and unnatural-looking. This is
because the colours of the natural features are too
similar to demonstrate a particular point or aspect.

If someone is trying to show where a muddy brown
river meets a brown-coloured riverbank where there
are brown rocks and some brownish shrubs, they
might decide to use false colour to clearly show where
the different elements are. In that case, they may
decide to make the shrub areas bright green, the river
neon yellow and the rocks bright red, leaving just

the riverbank brown. This is why you should always
examine the accompanying legend to interpret the
colours used in a false colour map.

Oxford University Press
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Source 10 This false colour image was captured by a satellite. It uses blue and red to show the contrast between
water bodies and the land surface in the Gold Coast, south-east Queensland.

Geographic Information Systems (GIS)

Geographic Information Systems (GIS) are a way of creating, viewing, organising and

analysing geographical information with the use of a software application. GIS encompasses

collecting geospatial data — real-world distance between landmarks, water depth, height and
width of buildings, layout of streets and suburbs — and presenting it through digital means.
Smartphone apps like Google Maps and Google Earth use GIS data to allow

you to navigate through the real world, using data that has been gathered using

computer technology. GIS has many different applications and is used for planning,

telecommunications, transport and logistics, to name just a few. 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:
digital base maps

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

3 a software application or platform that links
these elements together and allows the user
to interact with all this information.
Geographic Information Systems 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 and off in order to
isolate exactly what you are looking for. You
can even create and share your own maps,
look at 3D models of areas and record video
simulations, known as flyovers.

Oxford University Press
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Geographic
Information
Systems (GIS)

a software
application designed
to capture, store,
manipulate, analyse,
manage and
present all kinds

of geographical
information

satellite image
an image of a place
taken from satellites
orbiting above the
Earth's surface

Source 11 Today, a GIS can be found on almost every smartphone,
in the form of apps such as Google Maps and Google Earth.
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These systems are already a part of many people’s everyday lives. Governments,
companies and individuals all around the world use GIS.
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Source 12 A screenshot of a World Bank GIS map exploring the link between topography and accessibility in Papua New Guinea

map asimplified
plan of an area shown
from directly above

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

contour lines lines
drawn on a map that
connect points of

the same height to
show the height and
steepness of land

Check your learning 1.4

Lesson 1.5
Analysing maps

Introduction

One of the most useful tools geographers use to process information is a map. Sometimes you
will create maps to process information you have collected, and often you will analyse maps to
interpret the data represented on them. As such, analysing maps is an important skill for you
to develop.

A map is a simplified plan of an area. Maps are drawn in the plan view 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 would therefore 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.

There is a range of different maps and graphic representations you will analyse and create
throughout your studies in geography. A short explanation for some complex maps and
graphic representation is provided in this lesson.

Topographic maps
Topographic maps show the shape of the land (such as the shapes formed by valleys, hills and
ridges) by using contour lines. Numbers on some of the contour lines show the height of the

22 Oxford Humanities 10 Victorian Curriculum Oxford University Press
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land above sea level. The closer together the contour lines are, 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
six common features are shown below in Source 1 to Source 6.

Common contour patterns on topographic maps
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Source 5 CIliff Source 6 Plateau

Cross-sections

Unlike a map that shows a landscape in plan view, a cross-section provides a profile (side) view

of a landscape. This allows geographers to see the relief of the land from side-on, meaning relief the variations

they can see where the land goes up and down. Interpreting cross-sections can increase our ir:celevation (:eight)
of areas on the

understanding of how the relief of the land influences the way in which it is used (such as where
people choose to live or where food is grown). Cross-sections are made using contour lines.
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Source 7 This cross-section of Antarctica helps geographers understand the size of the ice sheets and the size of bedrock underneath them,

and also see the different areas where ice is thinning.
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Key skill Analysing maps

Drawing a cross-section using contour lines

e Step 1 Identify the cross-section by finding two
points on the map to form the outer edges.

e Step 2 Line up the straight edge of a plain piece
of paper across the map so that it covers the two
points you identified in step 1. Mark these two
points as A and B.

e Step 3 Make small marks on your paper where
each contour line meets it and write the height
of the contour.

e Step 4 On another piece of paper, draw a set of
axes for your cross-section. The horizontal axis
should be the same width as the distance between
points A and B on the map. The vertical scale

should begin below the lowest point on your cross-
section and extend above the highest point.

Step 5 Lay your straight-edged piece of paper
along the newly created horizontal axis. For each
contour height shown, add a dot onto your cross-
section at the correct height according to the
vertical scale. Join these dots into a smooth line.
Step 6 Lightly shade the area below the line to
show that it is solid land. Label both axes and give
your cross-section a title.

You can practise this skill using the cross section

in Source 8.

Source 8 A cross-section that has been created from

a topographic map of Hawaii.
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Digital maps and terrain models

There are about 6,000 human-made satellites aspects of the environment. In Source 9, for example,
orbiting the Earth. Many of these collect digital data the land has been shaded according to its height.
about the shape and height of the land and transmit The data can also be manipulated in other ways. In

it back to computers on the ground. This data is Source 10 it has been used to create a side view of the
then interpreted and can be used to draw maps. landform being mapped. This type of illustration is
Cartographers can use computer programs to add known as a digital terrain model.

colours to these digital maps to highlight certain

Source 9 In this digital map of the Mount Kilimanjaro region, land has been shaded according
to its height above sea level. Shadows have also been added to help map users understand the
shape and height of the land.

——

Source 10 This is a digital terrain model of Mount Kilimanjaro and the surrounding area. The data was collected by a NASA space
shuttle and an orbiting satellite. Cartographers have exaggerated the height of the landform so that it appears twice as high as it actually
is.

Cartograms
You will have already seen cartograms in the course of  called “value by area” maps, which means the spaces
your geography studies. These are the maps that look on the maps are distorted to show a representation
distorted and have areas that appear thinner or more of a value rather than land area. There are various
enlarged than they would normally be, depending on software programs available that can generate
what they are showing. Cartograms are sometimes cartograms.
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Source 11 This cartogram shows the Earth’s fresh water resources. The distortion shows that South America has large supplies of fresh water,
while Africa has very little.

Check your learning 1.5

Lesson 1.6
Representing data

Introduction

In Years 7 and 8 you will have learnt how to create and interpret simple graphs, such as bar
graphs, column graphs and pie charts. As you did in Year 9, in Year 10 you will be working
with more complex graphs. Sometimes you will create graphs and sometimes you will
interpret them to make sense of the information they provide. Some of these types of complex
graphs are described below.

Compound column graphs

A compound column graph, sometimes called a stacked column graph or stacked bar graph,
is used by geographers to compare the parts of something to the whole. They are a more
complex type of column graph in which each column is split into sections. The results are
then stacked on top of each other, in different colours or different shades of a colour, so that
results can be easily compared.
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Each column in a compound column graph represents a Climate gra phS

total, and each different coloured segment represents a part that
makes up that total. The compound column graph in Source 1,

for example, shows the increase in world population from 1950
projected up to 2050. Of the total increase in population, it is
immediately clear that Asia, coloured olive green, has experienced
and will continue to experience the greatest growth. It is also
immediately clear that Oceania, coloured red, has experienced very
small population growth in comparison. Presenting the information
in this way means we can quickly see and compare a number of

figures that contribute to a total.

Climate graphs show the general climate
of a place — what the weather is like
overall in a certain location, graphing
the average monthly temperature and
rainfall over the course of a year or
other set period of time (see Source 2).
Climate graphs combine line and
column graphs. Temperature is recorded
as a line graph and rainfall is recorded as

a bar graph.
10,000 +
— —°C Perth I:I mm
|| 50 500
8,000 - |
z
~ 40 400
£ 6,000 9 2
g g E
o = =
5] < 30 300 =
& 4,000 5 &
.g [ iy .g
g E AN A o
& 2,000 o 20 N /200 &
’ & \ / 5
) N >
<E <
0 10 100
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
Year
0 0
JEMAMJJASOND
. . South America
. Oceania . North America and Caribbean Month
. Europe . Asia . Africa Source 2 A climate graph showing the
average monthly temperature and rainfall
Source 1 A compound column graph showing the increase in world in Perth.

population by region, 1950-2050.

Population pyramids

Population pyramids are horizontal bar
graphs that show the proportion of males
and females in different age groups in
a population. Most commonly, they are
used to compare the population structures
and growth rates in different countries.
A triangular-shaped graph shows a
population with a high birth rate — that is,
the population in that country is growing
— while a graph that tapers in (is narrower)
at the younger ages indicates a population
that is contracting or declining.
Population pyramids can also help
geographers to identify the ways in which
the population in a single country is
changing over time, by comparing two
pyramids that show the age distribution of
the population in different years.
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Source 3 A population pyramid for Australia in 2023, showing the percentages of
Australian-born males and females, and the percentages of overseas-born males and

females. For example, in the 10—-14 age group, you can see that Australian-born males
make up 2.8% of the population and overseas-born males make up 0.4%.
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Scatter plots

Maps can be useful for showing a pattern, but they don’t really explain that pattern.
A special type of graph, called a scatter plot (also known as scattergram or scatter graph),
is a better way of doing this. A scatter plot compares two sets of data in a visual way so that
any connections between them can be easily seen.

The scatter plot in Source 4 compares carbon emissions per person with gross domestic
product (GDP) per person for selected countries. It is essentially testing the theory that
emissions are higher in countries with a higher GDP (which is a measure of wealth).
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In this graph most of the countries lie close to the trend line, therefore it is possible to
say that there is a relationship between the carbon emissions in a country and the GDP
per person. People in wealthier countries emit more carbon than those in less wealthy

countries.

Those countries that lie apart from the general trend, such as Mongolia, are called
outliers. A geographer studying this graph might use it as the beginning of a geographical
inquiry into carbon emissions in Mongolia.

COz2 emissions per capita vs GDP per capita, 2018
This measures CO, emissions from fossil fuels and cement production only — land use change is not included.

Gross domestic product (GDP) per capita is measured in international-$ in 2011 prices to adjust for price

differences between countries and adjust for inflation.
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Source: Global Carbon Project; Maddison Project Database 2020 (Bolt and van Zanden (2020))
OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ «+ CC BY

Source 4 Scatter plot measuring carbon dioxide emissions against GDP
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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 Source 5 This diagram

been done. ]
which snows have melted

on Mount Kilimanjaro.

Geographical diagrams

shows the dramatic rate at

Geographical diagrams are simplified Glaciers
drawings of the real world. They allow Estimated line— — -
geographers to show the features or Ice >

characteristics of places or things much
more directly than describing them in
words. Certain interesting or complex
processes can be more easily explained
and demonstrated in a diagram, and
communicated quickly and effectively by
simple visual representation (see Source 5).

Tables

Tables allow geographers to present and
compare data by organising it under
different headings. Tables can be useful
for presenting information over a range of
time periods or locations.
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Source 6 This table, based on data gathered by geographers in 2006, shows the change in area of seven glaciers (A-G)

on Mount Kilimanjaro over a period of 91 years.

Areas Glacier Glacier Glacier Glacier Glacier
(103 m?) area A area B area C area D area E
1912 5,676 3 27 5,011 811
1953 3,829 0 16 2,156 493
1976 2,440 0 0 1,409 209
1989 1,900 0 0 1,168 147
2003 1,304 0 0 1,025 132
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Glacier
area F

372
181
113
90
49

Glacier Total
area G

158 12,058

0 6,675

0 4,171

0 3,305

0 2,510
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Geographical sketches

A geographical sketch can be an extremely useful way of collecting information and geographical
presenting it in a straightforward and immediate way. They are often completed in the ?;‘Cit:i:g xiﬁtocshe
field (and are known as field sketches) or are sketched from photographs. The aim of a parts of the
geographical sketch is to focus on those parts of the environment that are relevant to the environment relevant

to the current

current geographical inquiry. For example, a geographer studying the role of waves in the geographical inquiry

erosion of a coastline would sketch the rocks and landforms of a beach, while a geographer
studying tourism at the coast would sketch the buildings and roads at the same beach.
Sketches allow the geographer to simplify information to make it easier to understand.
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Field sketch - Twelve Apostles, 20 Novemlrer, 2012
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Source 7 Field sketches are useful for capturing information quickly and directly.

Check your learning 1.6

Lesson 1.7
Identifying patterns and relationships

Introduction

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 then drawing conclusions. There are two main ways to
do this:

1 the SHEEPT method

2 the PQE method.
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1.7

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 rank them in
order of importance. This will help you reach your conclusions. Source 1 explains what the
letters SHEEPT stand for.

Source 1 These are the six factors of the SHEEPT method.

Factor Description
S - Social Factors relating to culture and people
H - Historical Factors relating to past events

E - Environmental  Factors relating to the natural environment (including climate, landforms and
vegetation)

E - Economic Factors relating to the earning or spending of money (including income earned
from industry and tourism, and the cost of building a dam or highway)

P - Political Factors relating to governments (including laws, regulations and policies)

T - Technological Factors relating to the availability and use of different types of technology
(including the development of greener technologies, alternative energy sources
and GIS)

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:

¢ 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.

¢ 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).

¢ 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

Source 3 is a sample response that has been written using the PQE method to describe the

distribution distribution of dry deserts in the physical map of Australia.
the way in which

things are arranged

on the Earth’s

surface; the pattern 3% -

formed by the way Check your learning 1.7

objects or places are

distributed across a

space
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Australia: Climate zones
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Mediterranean: hot and warm, dry
summers; mild, wet winters

Semi-desert: hot all year;
250-500 mm rain

Desert: hot all year;
less than 250 mm rain

Source: Oxford University Press

Source 2

If you can identify the type of map that you are looking at, make sure you name it.

Tasmania

4

()
(1]
o
0Q
=
Q
©
=
<

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

overview of any patterns

Dry deserts in Australia are located in the central area of the continent.
-

you may identify.

Quantify — in this step, you
need to add specific and
accurate information to define
and explain the patterns.

Exception - in this step, you

need to identify anything that

Source 3 A sample PQE method analysis you can use to help structure your response.
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Lesson 1.8

Concluding and decision making

Introduction

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.

Reflecting

It is important to reflect on the results of a geographical inquiry. This is an essential step
because it allows you to learn important lessons from any mistakes that you have made and

apply these lessons in your next investigation. There are several ways to reflect on your

geographical inquiry. Reflecting involves looking at what you have learnt, thinking about
how it was learnt, and asking critical questions about the way your geographical inquiry
was conducted. One of the best methods to help you reflect is to complete a self-evaluation

checklist (see Source 1).

Source 1 A self-evaluation checklist is a very useful way of reflecting on the findings of your geographical inquiry.

The title of my geographical inquiry is:

My geographical inquiry set out to investigate:
GENERAL POINTS

I was able to complete all stages of my geographical inquiry.
I was able to answer all my key inquiry questions.

I was able to plan my inquiry effectively.

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

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

I was able to communicate my findings in an interesting and
appropriate way.

AREAS OF STRENGTH

My areas of strength are:

I’m getting much better at:

AREAS NEEDING IMPROVEMENT
The part I found most difficult was:

I need the most help with:

34 Oxford Humanities 10 Victorian Curriculum
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Responding

As well as reflecting on the ways you conducted your inquiry, you also need to respond to
what you found out. You may even decide that you need to recommend some action based on
what you found.

Geographers often use the information gathered and analysed in their inquiry for a
specific purpose. This could be to report on an issue and educate people, to raise awareness
of a potential problem, or to lobby local, state or federal government about a particular

o
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Q
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<

concern. This can be done via various means, from presenting official reports or studies,
to using social media and starting an online petition. The work you do as a geographer can
contribute to your environment, and responding and acting is an important part of this work.

If the results of your geographical inquiry lead you to recommend a plan of action, there

are some important things to consider.

* Is your plan environmentally sustainable? Does it impact in a negative way on the natural
environment and natural processes?

e Does your plan bring more economic benefits than it costs? Is it affordable in both the
short-term and the long-term?

*  Does everyone affected by your plan of action benefit from its outcomes? Or do only
a few people?

Case study The Great Barrier Reef

A number of geographic inquiries have
found that plagues of Crown of Thorns
Starfish (COTS) which feed on coral
have destroyed large areas of the reef.
The starfish are native to the reef but
outbreaks of them seem to be becoming
more common and are causing more
damage than in the past.

This is probably linked to climate change
which has caused greater stress to corals,
giving them less time to recover between
outbreaks. Scientists are working on
developing new responses to these outbreaks
including using smell baits to lure them
towards divers who inject them with vinegar
to kill them or using natural predators
such as the giant triton snail.

Before using these strategies, the

scientists must carefully evaluate their social,

Source 2 A diver on the Great Barrier Reef encounters a predatory
Crown of Thorns Starfish

economic and environmental sustainability.

Check your learning 1.8
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Lesson 1.9
Communicating

Introduction

A key skill in the study of geography is the ability to communicate your findings clearly and
effectively. There are several ways of doing this and you should select the method that best

suits your audience and purpose:

written methods, such as essays or reports

oral methods, such as oral reports, presentations, discussions and debates

graphic methods, such as maps, graphs, and diagrams
visual methods, such as annotated visual displays, photographs, sketches and posters
digital methods, such as wikis, GIS, databases, 3D models and simulations, and

multimedia presentations.

Key skill Communicating

Planning, creating and delivering a PowerPoint presentation

Using PowerPoint is a good way of organising and presenting your findings. Following
these steps will prepare you to give a PowerPoint presentation with confidence.

PowerPoint allows you to embed images and provides a structure for outlining your

key points in a clear and concise way. You can then talk through your presentation
using the slides to both prompt and support you — using visual aids captures your
audience’s attention and makes your presentation a lot more informative, too.

Follow these steps and tips when planning, creating and delivering the findings of a

geographical inquiry:

Plan your presentation

Step 1 Gather the findings of the research you have carried out as part of your
geographical inquiry, including the sources you have used, the results of any
surveys or interviews, and any relevant images, graphs, maps or photographs.

Step 2 Plan your presentation carefully so it has a clear beginning, middle and end.
Step 3 Know the requirements of your presentation. Your teacher will tell you how
long your presentation is expected to be and what key points need to be covered. It
is important that you plan your presentation in line with these requirements. For
example, if you are required to talk for 10 minutes, you might like to present around
10 PowerPoint slides and talk about each one for around a minute.

Create your presentation

Step 4 It’s time to create your slides. Here are some tips to help you create a clear

and visually engaging PowerPoint presentation:

— Present the content in clear, concise dot-point form — not huge slabs of
information in paragraph form! You do not need to put all your findings up on
the screen.

— Only include visuals that relate to the content on that particular slide.
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— Only use animations and transitions if it adds value to the point you are making.
Otherwise they will distract the audience.

— Use a design that ensures your audience can clearly see and read the slides.
Consider colours, font size and readability.

e Step 5 Do not just stand up and read out the text on each slide. Instead, talk in a
way that develops and expands the points on each slide. Carefully plan what you are
going to talk about during each slide, then record this plan on cue cards that you
can refer to throughout your presentation.

e Step 6 Practise your presentation. You can do this on your own, or in front of a
friend or family member. You might feel a bit silly at first, but practising will help
you perfect your timing and get you used to talking through the key points.

Deliver your presentation

e Step 7 Prior to class, check that everything is working as it should and that the
screen you are projecting onto is ready and clearly visible to the audience. Check
that your speakers are working if you are using any videos or sounds.

e Step 8 Deliver your presentation by speaking clearly and making eye contact with
your audience.

* Step 9 Invite the audience to ask questions. If you do not know the answer, or are
unsure, don’t just make something up on the spot. You are better off being honest and
offering to answer any questions at a later stage once you’ve researched the answer.

Practise the skill

Prepare and deliver a PowerPoint presentation on an issue of geography that you find
interesting. Ensure you include some interesting visual elements, such as photographs
or graphs, as well as your key points.

Source 1 Carefully plan and practise your presentation so you can deliver it with confidence.

Check your learning 1.9
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Module

Changing
and managing
the environment

Sub-strand: Environmental change
and management

Overview

The Earth supports 8.2 billion people every day, supplying us with

the water, air and food we need to survive. However, many human
activities are threatening the planet’s ability to support life. Forests are
disappearing, deserts are growing, water is being polluted, sea levels are
rising, and the climate is getting warmer, bringing more frequent and
larger disasters such as bushfires and cyclones. Individuals, communities
and countries are being affected by these changes. Many people are
working to reduce their impact - in many places environmental damage is
being addressed and, in some cases, even reversed.

Source 1 The tiny island nation of the Marshall Islands in the Pacific Ocean is at risk of being
one of the first countries to disappear beneath the world’s rising oceans. With an average height
of only 2 metres above sea level, any change in sea level has disastrous consequences.
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Lesson 2.1
Our amazing planet

@ Introduction

Learning intentions The Earth provides organisms such as plants and animals with everything they need to
and success criteria survive: food, light, water and air. Humans, of course, are one of these organisms, and our
survival on the Earth is largely due to the services provided by the natural environment
around us (see Source 1).
The way we think about our environment has changed dramatically over the past few
decades. Once seen as a bottomless pit of resources providing everything we need, it is now

viewed as a fragile system becoming degraded by human actions.

Purifying the air, providing oxygen e Providing food and fibre 0 Filtering water
Moderating weather extremes @ Controlling farming pests 0 Cycling and moving nutrients
Decomposing and dispersing waste 0 Protection from UV rays @ Dispersing seeds

Building and maintaining soil fertility Providing shade Places for recreation and reflection

00000

Protection from river and coast erosion Plant pollination

Source 1 Some of the ecosystem services provided by the environment

The four S's of ecosystem services

Ecosystem services can be classified according to the products they provide and the functions
they perform. There are four main classifications: sources, sinks, services and spirituality.

Sources
sources natural Sources (also called provisioning services) are those natural products that can be used or
products that can be converted by humans for our use. These include mineral deposits, such as the coal that we

used or converted by

humans for use turn into fuel; iron ore that we use in manufacturing; timber from natural forests; and food

sources — from plant crops to deep sea fish.
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Sinks

Sinks (also called regulating services) are those processes in the natural environment that
absorb our waste. For example, micro-organisms in oceans break down oil spills and, in
a similar way, bacteria in the soil break down human waste.

Services

Services (also called supporting services) are processes taking place in the natural environment
that support life, but do not produce consumable resources. For example, wetlands filter water
and slow floodwaters; while forests absorb carbon dioxide and produce oxygen.

Spirituality

Spirituality (also called cultural services) refers to the personal relationships that human
beings have with the environment. For some, this is a deep connection to the land formed over
many generations (such as the connection that Aboriginal and Torres Strait Islander peoples
have with their ancestral lands). For others, it is the experience of spending time in the natural
environment and the sense of well-being that this brings. For example, people taking part in
activities such as surfing and bushwalking often feel a deep connection with the environment.

Healthy ecosystems

Complex ecosystems have developed over millions of years, where the health of the ecosystem
as a whole is connected strongly to the health of every organism within it. If one organism —
such as a particular species of plant or animal — dies out, other organisms are impacted.

As humans have increased their use of ecosystem services across the planet, they have
caused great change to ecosystems. Desertification, soil erosion, and air and water pollution
are all examples of human impacts on ecosystems and are just some of the forces that have
led to great changes in the natural world. In many places on the Earth, ecosystems have been
changed to such an extent that the ecosystem services on which we rely are threatened.

In Australia, our ecosystems are some of the most threatened, with many in danger
of collapse.

Source 2 Australia’s sub-alpine forest ecosystems are in danger of
collapse. More frequent bushfires — such as those that burned this region
in Victoria’s Alps — are driving environmental change in this ecosystem.

sinks processes
that take place in the
natural environment
that absorb waste

services processes
that take place in the
environment that
support life
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spirituality

a sense of wellbeing
and spiritual
connection offered by
the environment

Quiz me! Our
amazing planet
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Check your learning 2.1

Check your learning 2.1

Review and understand

1 Identify the four types of ecosystem services
and write a definition for each in your

own words.

2 Identify two examples of human impacts on
ecosystem services.

Apply and analyse
3 Examine the diagram in Source 1.

a Classify each of the ecosystem services
shown as source, sink, service or spirituality.
b Provide one more example of each.

®

Learning intentions
and success criteria

ecosystem

a complex community
made up of living
organisms that
interact with each
other and with

their environment;

an abbreviation of
“ecological system”

pollution any
substance released
into the environment
that causes damage

climate change

a change in global

or regional climate
patterns; in
particular, a change
apparent from the
mid to late twentieth
century onwards and
attributed largely

to the increased
levels of atmospheric
carbon dioxide
produced by the use
of fossil fuels
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4 Examine the image of the Australian Alps in
Source 2.
a Give examples of three ecosystem services
of this environment.
b How might each of the functions you listed in
guestion 4a be impacted if another bushfire
burns this area?

Evaluate and create

5 Which of the ecosystem services shown in
Source 1 do you consider to be the most
valuable to humans? Justify (give reasons for)
your choice.

6 Which ecosystem service do you think is most
threatened by human activities? Predict what
would change if this service could no longer be
provided by the environment.

Lesson 2.2
Understanding
environmental change

Introduction

We live in a changed world. Today, less than a quarter of the Earth’s land surface can still
be considered wild. The rest has been transformed in a variety of ways by human activities,
including:

¢ removing natural tree cover to use the land for farming and cities

¢ damming and diverting rivers to produce electricity and more reliable sources of water
¢ digging for minerals and energy sources beneath the Earth’s surface

e polluting the land, air and water with waste materials.

These changes have had dire consequences for many ecosystems and species of plants
and animals that we share the planet with. Tens of thousands of species are becoming
extinct each year — largely as a result of the loss of natural habitat, but also due to pollution
and the changes brought about by climate change. There are three main categories of
environmental change:
changes to water.

e changes to the land * changes to the atmosphere .

Changes to the land

As the human population has increased over the past two centuries, cities, towns and farms
have spread rapidly across the Earth’s surface. This process has greatly altered the soils
and plants. Perhaps the greatest changes have been to the world’s forests. Vast areas have
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been cleared to make way for farms and cities, and the forests’ resources (such as wood
from trees) have been used for energy and building materials. Less than one-quarter of
the world’s original forest cover remains intact today, and the small amount that remains is
under increasing pressure from expanding populations in Africa, Asia and South America.
Fertile soil, too, is a declining resource, as overuse has led to a loss of fertility, soil erosion

and increased salt in many regions.

Changes to the atmosphere

The Earth is surrounded by a combination of different gases known as the atmosphere.
These gases provide many of the requirements for life on the Earth as we know it, including
oxygen and fresh water. The atmosphere also protects the Earth (and everything on it) from
the freezing cold conditions and dangerous ultraviolet rays of space. Despite the importance
of the atmosphere to sustaining life on the Earth, it has been used as a dumping ground

for many gases and chemicals produced by human activities. The burning of fossil fuels —
such as coal for transport, electricity generation and industry — has changed the natural levels
of certain gases in the atmosphere. In addition to this, many airborne chemicals have been
released through the production of goods and services that we use every day, such as steel and
oil. In some cases, the chemicals released into the atmosphere have brought about a partial
breakdown in the layer of gases — known as the ozone layer — that shields us from ultraviolet
light. They are also responsible for an increase in the acidity of rain, and a warming of the
atmosphere leading to global changes in our climate.

Changes to water

Fresh water is vital to the survival of all life on the Earth. Water is used by humans in
countless ways. We use it for drinking, washing, transport, firefighting, producing electricity,
mining, fishing and recreation, as well as a host of other things. Above all, however, we rely

Oxford University Press
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erosion the wearing
away of the Earth’s
surface by water,
wind and ice

Source 1 A gigantic
dust storm approaches
Khartoum, the capital
city of Sudan. Dust
storms such as these
are becoming more
frequent. They are
the result of changes
made to the land,
including over-
farming and the
removal of natural
land cover (such

as trees and other
vegetation).

atmosphere
all of the gases that
surround the Earth

fossil fuel afuel
made from the
decomposed
(fossilised) remains
of plants and animals
that lived millions of
years ago (e.g. coal,
oil, gas)

ozone layer

a layer of gases, with
alarge proportion
of ozone, high in

the atmosphere
that protects the
Earth from harmful
amounts of the sun’s
rays
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Source 2 The Glen
Canyon Dam in the
Arizona Desert,
United States, provides
water and electricity
to the nearby town

of Page. Around the
world, human changes
to water supplies

are having serious
impacts on the natural
environment.

on fresh water for producing the food we eat. About 70 per cent of the total water taken from
rivers, streams and underground water sources is used to irrigate (water) crops and provide
water for farm animals. The diversion and damming of rivers to provide a reliable supply of
water for farmers and for city-dwellers causes water shortages in other places around the world.
Changes made by humans to the natural water supply are having serious impacts on the
natural environment. Some freshwater supplies are now becoming so polluted that they are
undrinkable, leading to problems for the animals, birds, fish and plants that also rely on
the water to survive.

/; N . .
Quiz me! Understanding environmental change

Check your learning 2.2

Check your learning 2.2

Review and understand Evaluate and create

1 Outline how human activities have impacted 5 List all of the environmental changes mentioned
on the land. in this lesson.

2 Explain why human changes to the a Rank them from the one you know the most
environment have increased over the past about to the one you know the least about.
200 years. b For the three at the bottom of your list

Apply and analyse

3 Examine the image of the Glen Canyon Dam
in Source 2. List all of the human impacts on this
environment that you can see.

4 Source 1 and Source 2 show the impacts
of environmental changes in desert areas.
What factors do you think make these areas
particularly vulnerable to the effects of human

(which you know least about), create one
inquiry question you would like answered
before you have finished this module.
¢ Share your three questions with the class.
6 Advances in technology and engineering have
enabled larger communities to live in desert
areas. Discuss the arguments for and against
this development and give your opinion.

activities? Justify (give reasons for) your answer.
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Lesson 2.3

Changing the land

Introduction

The loss of productivity and the decline in the fertility of land-based environments as

a result of human activities is referred to as land degradation. Land degradation currently
affects about one quarter of the world’s total land area and about 38 per cent of the world’s
farmed areas. Up to 3 billion people, including many Australians, are directly affected by
land degradation. It is also contributing to climate change, as cleared, degraded land stores
much less carbon than natural land cover, such as rainforest. The three main types of land
degradation are:

e soil degradation e soil erosion e ecosystem decline.

Soil degradation

Soil degradation refers to the loss of fertility of soil, often due to a chemical change. Soil can
degrade in a few ways: by becoming compacted by large machinery and hard-hooved animals,
by becoming acidic due to a build-up of fertiliser, or from a loss of soil nutrients caused

by farming the land too intensively. Soil degradation is a global problem that affects every
permanently inhabited continent (see Source 1). One of the greatest problems for Australia is
the build-up of salt — called salinity — in the topsoil.

World: Soil degradation
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Source: Oxford University Press

Source 1 @ Enlarged map: World - Soil degradation

Soil erosion

Soil erosion is when soil is gradually worn away by natural phenomena such as rivers, rain,
waves, glaciers and the wind. Human activities — particularly clearing trees for farming —
accelerate erosion in many places. Cleared land is more vulnerable to wind erosion, gully
erosion (water scouring away the land) and sheet erosion (the loss of topsoil over a large area).
Source 2 shows the impact of introduced animals, such as goats, on soil.
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Learning intentions
and success criteria

land degradation
the loss of
productivity and

the decline in the
fertility of land-based
environments as
aresult of human
activities

rainforest adense
forest area found in
tropical regions, with
warm temperatures
and heavy rainfall

salinity a measure
of the amount of salt
presentin the soil

Module 2 Changing and managing the environment 45

o0
92
o
0Q
=
3
o
=y
<




Source 2

This landscape in
Tanzania has become
heavily eroded due to
overgrazing by goats,
which has exposed the
fragile soils to heavy rain.

Ecosystem decline

As well as soils, the natural ecosystems of an area, such as forests and streams, can become

degraded. This may be through a loss of vegetation, the invasion of alien plant and animal

pests, or a decline in the quality of streams and rivers. When coupled with a decline in soil
desertification quality, a degradation of ecosystems can lead to desertification — particularly in areas close

the transformation to existing deserts.
of fertile land into

relatively dry desert Source 3 shows an area of north Africa that is becoming desertified due to changes in
rainfall patterns and farming practices. These images were obtained from satellites that carry
a range of sensors, some of which measure the health of vegetation. Satellite imagery is an
important spatial technology used by geographers to assess change.

Source 3 A satellite
image of the Sahel
region of north Africa

‘ Map it! World:
Soil degradation -
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Check your learning 2.3 Evaluate and create

4 Insmall groups, discuss some steps that could

Check your learning 2.3 be taken to restore the land shown in Source
2. Use these steps to develop and present an
Review and understand action plan. This could include an annotated

copy or field sketch of Source 2. You can find a

larger version of this source on Oxford Digital.
5 The areain Source 3 lies at the southern edge

of the Sahara Desert and is known as the Sahel.

1 Inyour own words, define “land degradation”.
2 Explain why land degradation is a concern for
many people around the world.
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Apply and analyse Use an atlas to describe the geographical
3 Examine Source 1. characteristics of this region. This could include
a ldentify the regions of the world that a list of the countries shown in this image as
experience extreme soil degradation. well as a description of the climate, population
b Use the SHEEPT model (see Lesson 1.7 and sails.
Identifying patterns and relationships, 6 Many areas of the world that have severe or
page 31) to explain why these areas extreme levels of soil degradation are on the
experience extreme soil degradation. edges of deserts. In small groups, discuss
¢ Use the PQE method (see Lesson 1.7 why this is the case. Why are these regions
Identifying patterns and relationships, page vulnerable to degradation?

31) to describe the distribution of the levels
of soil degradation in Australia.

d Compare this with the levels of soil @ Enlarged photograph: Degraded land in Tanzania
degradation in Tanzania.

Lesson 2.4

Changing the atmosphere

Introduction @

The layer of gases that surrounds the Earth — known as the atmosphere — is being changed Learning intentions
in many ways. Pollutants such as carbon dioxide, nitrogen and sulphur released into the and success criteria
atmosphere from factories, power stations and transport are disturbing its natural balance of

gases. This shift in the composition of the atmosphere, together with a reduction in forest cover,

is responsible for an increase in global temperatures and changes in our climate.

Air pollution

Air pollution is one of the world’s worst environmental health risks. It leads to increased rates

of asthma, lung disease and heart disease. It is estimated that more than 4.2 million people
around the world die each year from outdoor air pollution (see Source 1). This is largely the
result of breathing air with high concentrations of fine particles from traffic exhaust, factory
and power plant emissions, and fires. Another 3 million deaths each year are the result of indoor
air pollution. These are mainly due to fuels such as coal and dried animal waste that are burned
indoors for heating and cooking (mainly in developing countries).
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Source 2 Delhi has
some of the world’s
worst air pollution.

As tougher laws and restrictions governing emissions from factories and vehicles are
introduced in countries across the developed world, outdoor air quality is slowly improving.
However, in many countries across the developing world, air quality is actually becoming
worse. This is particularly true of some countries in Asia and Africa, where the number of
deaths each year from air pollution is increasing. This is due mainly to the rapid growth and
expansion of cities. As cities grow, the demand for cheap energy increases. Currently, the
cheapest and most reliable source of energy in these countries comes from burning fossil
fuels, such as coal and oil. Measurements of air quality show that 98 per cent of cities in the
developing world have rates of air pollution that exceed safe guidelines.

World: Air pollution deaths
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Source 1 @ Interactive map: World - Air pollution deaths

India - an air pollution hotspot

India has some of the highest levels of air pollution on the planet. Forty-two of the world’s
50 most polluted cities are in India. It is estimated that two million Indians die prematurely
from the effects of air pollution each year.
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Much of this pollution comes from a rapid increase in the number of vehicles clogging
India’s congested roads. In addition to this, there has been a rapid growth in industry across
the country. More and more, these factories demand cheap energy, and much of this energy
comes from coal-fired power plants. In fact, around 70 per cent of India’s electricity is
generated from burning coal, much of which is imported from overseas. Australia exports
about 50 million tonnes of coal to India each year — a figure that is expected to grow in the
future as the population grows and demand increases further.
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A good news story - the recovering ozone layer

Around 10 kilometres above the surface of the Earth sits a concentration of ozone — molecules
that contain three atoms of oxygen. This region of the atmosphere is known as the ozone
layer. The ozone layer shields the Earth and its inhabitants from much of the sun’s ultraviolet
radiation. Exposure to this radiation is linked to increased rates of cancer (especially skin
cancer), as well as lower productivity of plants.

The number of ozone molecules in the ozone layer is constantly changing, but in the
1970s scientists recorded a steady decline of ozone (particularly in an area above Antarctica).
Known as the “ozone hole”, this reduction of molecules was linked to the release of
chemicals into the atmosphere from aerosol cans and refrigerators. In 1987, an international
agreement — the Montreal Protocol — banned the use of these chemicals in an attempt to stop

the ozone hole from increasing in size.

In recent years, there have been signs that the ozone layer is beginning to recover. It is
now expected that it will return to 1980 levels by 2070. The Secretary-General of the United
Nations referred to the Montreal Protocol as “perhaps the single most successful international

agreement to date”.

Sulfur Nitrogen Particulate Carbon Volatile organic

dioxide oxides matterz s monoxide compounds Ammonia
] 1
>99% >99% 85% | 66% 3%
energy energy energy energy | energy

ad M = = E e

Power Industry Transport Fuel supply Non-energy
Combustion of  Fuel combustion,  Exhaust, brake Extraction, storage,  Agriculture,
coal, oil, gas, process and tyre and transport and solvents and

bioenergy emissions road wear, transformation waste

and waste fuel evaporation of fossil fuels

Source 3 Selected primary air pollutants and their sources

@ Quiz me! Changing the atmosphere
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Check your learning 2.4

Check your learning 2.4

Review and understand
1 Inyour own words, define “ozone layer”.
2 Explain why the air quality is so poor in India.

Apply and analyse

3 Use the geographical concept of interconnection
to describe Australia’s role in air pollution
in India.

4 Air pollution has been described as a
“transnational” problem, meaning that it crosses
international borders. Explain why this makes it
a difficult problem to solve.

5 Examine Source 1.

a ldentify the regions that have the highest
death rates due to air pollution.

b In which regions do you predict these
rates will grow? Justify (give reasons for)
your answer.

Lesson 2.5

Evaluate and create

6 Access the real-time air quality map using the
link on Oxford Digital. This shows the current
pollutant levels for hundreds of cities around
the world.

a Scroll down for the legend. Describe the
distribution of the cities that have levels
currently greater than 150 AQI (air quality
index).

b Outline the precautions suggested for
people who live in these cities.

c Describe the AQI in Australian cities.

7 Examine Source 3. Select one of the pollutants
listed and research the impacts of this pollutant
on human health and the natural environment.

@ Weblink: Real-time air quality map

Changing water

@ Introduction

Inland waters such as rivers, lakes and wetlands are some of the world’s most degraded

Learning intentions
and success criteria

environments. Human activities have reduced the quality and quantity of clean fresh water in
many of these places. Extracting water from rivers to use in homes, factories and farms — and

irrigating damming rivers for water supply, flood control and hydroelectricity — have all affected the

watering otherwise health of inland waters. Pollution from farms and industry sources entering these waters has

dry land by artificial

means (e.g. pipes also caused damage.

ditches, sprinkler People extract large amounts of fresh water from various natural sources. The highest

systems) to help with
the growing of crops

demand for fresh water is for irrigating farms to grow food. In Australia, for example,
70 per cent of the water extracted from rivers and aquifers is used in farming. As the world’s
aquifer population and its demand for food and water grow, many of the world’s water resources are

an underground becoming degraded by having too much water extracted. This has led to shrinking lakes in

water supply
consisting of a layer
of rock or other
permeable materials
that hold water
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some regions and increased salinity in the water in others.
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Damming the rivers

Of the world’s 292 large river systems, two-thirds have been changed by dams and reservoirs.
Dams disrupt the flow of water — flooding some areas and stopping water reaching others.
Damming also disrupts ecosystem services, such as the provision of fresh water, fertile

soil and food production. The natural interaction between rivers and coastal ecosystems is
degraded, as fewer nutrients and less water and sediment reach the river mouth and sea.

Pollutants in our water

Water pollution is the contamination of our rivers, lakes, wetlands, estuaries, seas and oceans.
This pollution can be the result of human activities on or near the water — such as shipping,
fishing and oil drilling — or human activities conducted on land, a long way from the
waterways. Land activities such as the use of fertilisers and pesticides in farming, littering,
clearing land, creating tips and landfill, processing sewage and industrial activities can all
cause pollution of the waterways. In many places, people take their water from untreated
sources such as rivers and lakes, where there may be dangerous levels of pollutants. This
water is used for domestic purposes such as drinking, cooking and cleaning.

World: Risk of poor water quality
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Source: Oxford University Press

Source 1 @ Interactive map: World - Risk of poor water quality
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Case study Water pollution in Chad

Chad is a landlocked country of 18 million people in north Central Africa. The
northern half of the country is part of the Sahara Desert, making water a scarce,
precious resource. Less than half of Chad’s population has access to a safe drinking
source, with most people collecting water from rivers, lakes and wells. About seven

in every 10 people in Chad do not use a toilet, and instead practise open (outdoor)
defecation. This pollutes the water supply, leading to diseases such as diarrhoea and
malnutrition. The United Nations agency UNICEEF is working to provide sanitation
facilities, such as pit toilets, and to educate people about the importance of washing
their hands after using the toilet. At present, only one in 17 children use soap and water
to clean their hands.

ecosystem
services aterm
used to describe a
range of important
resources, processes
and benefits that
healthy ecosystems
provide to humans

landfill a method
used to dispose of
rubbish by burying it;
also used to describe
the place where
rubbish is buried

Quiz me!

Changing water

Source 2 Local boys
draw water from their
well in the desert,
northern Chad
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Check your learning 2.5

Check your learning 2.5

Review and understand

1

List the human activities that contribute to
water degradation.

Summarise the circumstances that have led to
water degradation in Chad.

Apply and analyse

3

©

Learning intentions
and success criteria

Examine Source 1. Use the PQE method (see
Lesson 1.7 Identifying patterns and relationships,
page 31) to describe the distribution of
places with a high risk of poor water quality.
Use the SHEEPT method (see Lesson 1.7
Identifying patterns and relationships,

page 31) to classify the factors responsible
for the degradation of freshwater resources
around the world.

Compare Source 1 with the map of air
pollution (Source 1) in Lesson 2.4 Changing

Lesson 2.6

the atmosphere (page 47).

a Does there appear to be a strong, medium,
weak or no association between these
two maps?

b Explain why you think this is the case.

Evaluate and create
6 An additional case study on water pollution in
Hanoi is available on Oxford Digital. Read the
case study and answer the following questions:
a Compare water pollution in Hanoi with
water pollution in Chad. What are some of
the similarities and differences?
b What do you think are some of the barriers
to improving water quality in these places?

@ Case study: Water pollution in Hanoi

Environmental change in Australia

Introduction

In a 2021 study, scientists identified 17 of Australia’s ecosystems that have collapsed or are

e it loses its key features

e it shrinks in size

in the process of collapsing. An ecosystem collapses when:

e itloses its plant and animal species, and

e it loses vital services and functions.

Global impacts

In Australia, these ecosystem collapses are largely the result of global climate change.

Climate change is causing changes in rainfall patterns and quantities, increased temperatures
and rising sea levels. As a result, there are more frequent and larger weather-related disasters,

such as heatwaves, floods, storms and bushfires. For example, in the summer of 2019-20,
every single state and territory in Australia experienced widespread bushfires.

52 Oxford Humanities 10 Victorian Curriculum
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Local impacts

Australia’s ecosystems are also facing regional and local impacts. The drivers of ecosystem

change in Australia are either “presses” or “pulses’

’. Presses are long-term, large-scale

changes such as those relating to temperature or salinity; pulses are short-term regional events
such as flood or fire. Pressures from human activities — such as farming, water extraction and

pollution — have also degraded our ecosystems.

Australia’s natural environment is among the most degraded in the world. In the past
200 years, 25 native mammals have gone extinct. This is the highest extinction rate of

any country.

Australian ecosystems showing evidence of collapse
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Great Barrier Reef
Australian tropical savanna
Mangrove forests

Wet tropical rainforest
Western-central arid zones
Georgina Gidgee woodlands
Ningaloo Reef
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Murray-Darling Basin waterways
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Murray-Darling Basin riverine
Sub-alpine forests

Great Southern Reef kelp forests
Mediterranean forests & woodlands
Monaro Tablelands

Snowpatch herbfields

Mountain ash forests

Gondwanan conifer forests

Enlarged map: Australian ecosystems showing evidence of collapse
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Case study Tasmania's Gondwanan conifer forests

Of our 17 collapsing ecosystems, seven of them

are forests. One is Tasmania’s Gondwanan conifer
forests, which contain ancient tree species that have
remained unchanged for millions of years. These
forests of pencil pines and King Billy pines support

ancient invertebrate animals that exist nowhere else.

The forests cannot, however, survive fire, and are

therefore limited to fire-free areas. Changing rainfall
patterns and higher temperatures have resulted in
more fires. In the past 200 years, around 30 per cent
of the forests’ range has been lost. The insects, birds
and animals that have evolved to live in these ancient
forests are now endangered by the loss of habitat and
the collapse of their ecosystem.

Source 2 Tasmania’s pencil pines evolved before flowering plants
appeared on the Earth, and exist nowhere else.

See, think, wonder

Look at Source 2 and

Source 3.

+ What do you see?

- What do you think?

+ What do they make
you wonder?

Map it! Australian
ecosystems showing
evidence of collapse
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Source 3 Pencil pines cannot survive fire.

Check your learning 2.6

Check your learning 2.6

Review and understand
1 Outline how scientists define an ecosystem collapse.
2 Answer these questions.
a Explain the differences between a press and a pulse.

b Is a bushfire - such as the one that burned the forest in Source 3 - a press or
a pulse? Explain your answer.

Apply and analyse

3 Outline how the change in Tasmania’s forests demonstrates that change in one
part of an ecosystem can bring about changes in other parts.

Evaluate and create

4 To what extent should we be concerned about the collapse of Australia's
ecosystems? A lot (strongly), a little bit (somewhat) or not at all? Write a paragraph
to explain your position.

5 Select one of the 16 other ecosystems from Source 1. Research the presses and
pulses impacting this ecosystem and present your findings as a written report that
includes a map and several properly acknowledged images.
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2A Skills in context
Easter Island

Introduction

Easter Island is one of the world’s most
remote places. It lies in the Pacific Ocean,
over 2,000 kilometres from the nearest
inhabited country. When European
colonisers first visited the island in the
sixteenth century, they found the local
people living in primitive conditions and

engaged in almost continual warfare.

Source 1 A selection of stone moai statues on Easter Island

Most baffling of all were the more than

600 stone statues weighing hundreds of tonnes that The destruction of the island’s colonisers
dotted the island. trees and shrubs led to a decline those who

The statues were built by the ancient Polynesians in living conditions for the people. ;afsuc:t:trgl()f
who lived on the island, probably as a tribute to tribal Statue building ceased, the territoryyfor
chiefs. To move them from the quarry to prominent population declined, soils became financial, political
sites, islanders used the trunks of large trees to create less fertile and more easily eroded, or military gain
tracks and rollers. Over time, the population of the water quality declined and, as
island reached about 7,000 and there was increased competition for scarce resources
pressure on timber resources for statue transport as increased, tribal warfare broke out.
well as for housing, boats, fuel and agriculture. The In many ways, the history of Easter Island serves
trees, however, were not being replaced by new growth, as a warning to the rest of the world about the
because rats brought by the original Polynesian sailors dangers of extreme environmental change.

as a food source ate all the seeds.

Key skill Analysing maps

Using topographic maps to investigate environmental change

Topographic maps show a small region of the Earth’s * Step 2: Look closely at the legend and find an
surface in great detail. This includes the height example of each feature shown in the legend on
and shape of the land (known as the topography), the map. Take note of those features that often
which are shown through the use of contour lines appear together and those occupying large areas
or relief shading. By examining topographic maps, on the map.
geographers can better understand the natural » Step 3: Use the line scale to roughly estimate the
environment and the ways that human activities bring overall size of features on the map. For example,
about environmental change. Follow these steps when the length of an island or the distance between
interpreting a topographic map: two cities.
* Step 1: Read the title of the map so you know » Step 4: Look closely at the legend showing the
what the map is showing. You may like to find it in colours used to represent the height of the land.
an atlas so you can understand its location relative Look at the patterns of these colours on the
to other places. map and try to picture the landforms shown.
Remember that the closer together these colours
appear, the steeper the land. }
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4 Easter Island: Topographic map
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Source: Oxford University Press

Source 2

Practise the skill
1 Examine Source 2.
a Use the legend to describe the relief (shape of
the land) of Easter Island. In your description

use the names of specific places such as

mountains.

b Analyse how the relief has affected the
distribution of roads and populated places.
2 Examine the distribution of the moai

in Source 2.

a Use the line scale to estimate the distance from
the quarry site at Puna Pau to the Vai Mata
ahu (stone platform).

b Describe the distribution of the statues on
the island.

¢ How does the relief affect this distribution?
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Extend your understanding

1 How did statue building contribute to
environmental change on Easter Island?

The reasons for the decline of the Easter Islanders
are still widely debated. Use the internet to find
out about two or more conflicting theories. Why is
there often disagreement about historical events?
Did the Easter Islanders use their resources
sustainably? Give three reasons for your answer.
What lessons can be learnt from Easter

Island about the ways that we use the natural
environment today?
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Lesson 2.7
Drivers of ecosystem change

Introduction @
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When exploring the ways in which the environment is changing, it is important to look at both
the causes and consequences of these changes. There are usually a range of factors working
together that bring about environmental change. For example, the collapse of Australia’s
ecosystems you read about in Lesson 2.6 Environmental change in Australia (page 52)

cannot be explained by just one cause. Global factors such as climate change and local factors

Learning intentions
and success criteria

such as bushfires are both driving this change.

Drivers of change

Geographers use the term “drivers of change” to talk about these factors. They investigate

these drivers at two levels, and understanding them both is crucial to understanding why so

many natural environments are under threat:

e Direct drivers of change are factors ¢ Indirect drivers of change are sometimes called “underlying causes”,

that are undeniably responsible because they put pressure on the direct drivers of change. Examples

for change. These can occur of indirect drivers of environmental change include the growth of the
naturally or may be caused by world’s population, changes in wealth and consumption patterns, and
human activities. Examples of changes to technology and government policies. For example, one of the
direct drivers of environmental main indirect factors driving loss of biodiversity in certain areas is the
change include habitat increased demand for battery-powered electronic consumer goods, such
disruption, climate change, as mobile phones and laptop computers. The increased mining activity
invasive species and pollution. (direct driver) causes a loss of biodiversity, but the mining itself is driven

by the demand for these goods.

Demographic and

socio-cultural factors,

e.g. growth in the

world's population The indirect
drivers put

Change

Economic and pressure on the on land
technological factors, direct drivers of

e.g. increased demand change, which

for battery-powered include:

electronic consumer m Land/sea use

goods change Change

) o in freshwater
o Direct exploitation
Institutions and

governance, Climate change

e.g. changes in laws
or governments

Pollution

m Invasive animal Change
. 3 in oceans
Conflicts and Species
epidemics, | Oilbers |
- T T T

e.g. the COVID 19 20 10 60

pandemic Percentage of change
Indirect drivers of change Direct drivers of change
Source 1 The links between indirect and direct drivers of environmental change
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2.7

Case study Lithium-ion batteries

If you have a portable electronic device, such as a
mobile phone, tablet or laptop, it is almost certainly
powered by a lithium-ion battery. They are also
used to power a wide range of other everyday
items, including power tools, wheelchairs, toys,
buses and e-bikes. The growth in the demand for
these batteries is driven by changes in consumer
behaviour, as nowadays almost everyone owns a
portable electronic device. Increasing wealth in
highly populated countries such as China and India
also drives the demand for these batteries.
Lithium-ion batteries contain three key minerals:
cobalt, graphite and lithium.

Cobalt

Over 60 per cent of the world’s cobalt is mined in
one of the world’s poorest countries, the Democratic
Republic of Congo (DRC). To access the cobalt in
the DRC, miners have stripped away large areas

58 Oxford Humanities 10 Victorian Curriculum

of rainforest, where locals have always hunted wild
animals for food.

Once protected by dense rainforest, the western
lowland gorilla is now a critically endangered animal
and has all but vanished from the DRC rainforests.
Not only has their habitat been destroyed, but
without any protection from the rainforest, these
gorillas have become easy to hunt.

The cobalt mines also contain sulphur which,
when exposed to air and water, can produce
sulphuric acid. This drains into nearby rivers
and streams, causing irreversible damage to the
ecosystems downriver. The impact of this sulphuric
acid will likely last for centuries.

Source 2 A cobalt mine in the DRC — such mines cause
environmental change, and there is also evidence that
profits from cobalt mining are being used by armies in the
region to fund long-running and bloody conflicts.

Oxford University Press
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Source 3 Dark clouds blanket the sky near a graphite mine in
north-eastern China. People who live near graphite mines complain
of contaminated air and water affecting their crops and health.
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Graphite

Two-thirds of the world’s mined graphite comes
from China. Explosives are often used to reach
natural graphite deposits. This process releases
fine particles of graphite into the air, which can
be carried through the atmosphere for hundreds
of kilometres. The graphite pollutes the soils and
waterways of the area, and causes respiratory
diseases for those who breathe it. It also enters the
food chain, as particles land on crops.

Lithium

Half of the world’s lithium is located beneath an area
of salt flats that spans the countries of Argentina,
Bolivia and Chile. This area is known as the
“Lithium Triangle”. To extract the lithium, miners
drill into the salt flats and pump the salty water
containing the lithium and other minerals to the
surface, into an “evaporation pond”. After several
months, the water evaporates and the minerals are

filtered. They are then put into another evaporation
pond and the evaporation process begins again.

Source 4 Evaporation ponds on the
salt flats of Chile’s Atacama Desert

This process uses an enormous amount of water:

about 1.8 million litres is needed to produce 1 tonne See, think, wonder
of lithium. The water poll.utes nea.rby stream§ that Look at Source 4.

are used by farmers to irrigate their crops. Piles of - What do you see?
discarded salt and canals filled with polluted water * What do you think?

. . . + What do you wonder?
are particularly harmful to the landscape in Chile. v
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Key skill Collecting & representing data

Creating a Google Earth tour

There are a number of tools in Google Earth that you
can use to better understand your world and to present
information in an interesting way. One of these allows
you to create a tour that visits different places.
Follow these steps to create a tour that visits three
of the countries mentioned in the case study:
e Step 1: Open Google Earth and use the search
tool to find Mutanda Mine, a cobalt mine in
the DRC.
e Step 2: Add a placemark at this location
using the “pin” icon in the toolbar. Give your
placemark the name “Mutanda Mine”. As you
do this, you will notice that the place name is
added to the list of “places” in the menu on the
left-hand side of the Google Earth screen.
e Step 3: Repeat these steps to add a placemark for
Liumao, a site of graphite mines in China.
e Step 4: Add a placemark for the evaporation
ponds in Chile. These are located 200 kilometres
east of the city of Antofagasta.

f) . .
Quiz me! Drivers of ecosystem change

Check your learning 2.7

Check your learning 2.7

Review and understand

1 Define the term “indirect drivers of change”.

2 lIdentify the causes of an increase in demand
for lithium-ion batteries.

Apply and analyse
3 Examine Source 1.

a ldentify the two direct drivers that cause
the most change on land, and in freshwater
and oceans.

b Which direct driver causes the least amount
of change? Suggest what might be included
in this category.

4 Distinguish between direct drivers and
indirect drivers of environmental change.

60 Oxford Humanities 10 Victorian Curriculum

Step 5: You have now set the three stops on your
Google Earth tour. Start the tour at your home
by finding this location. Click the “Record a
Tour” icon, and this will open a small menu at
the bottom of the screen. Once you click the red
button in this menu, the program will record all
the movements made on the screen.

Step 6: Click the red button and then the
“Mutanda Mine” label in the “places” menu.
Once this has been reached, click the “Liumao”
label in the same way and then the label for the
evaporation ponds in Chile. When all three sites
have been visited on the tour, stop recording by
clicking the red button again.

Step 7: You have now created a tour. You can
save this and replay it. You can also add it to
PowerPoint presentations. By using other tools,
you can add photographs and commentary.

For more information on this skill, refer to

Lesson 1.6 Representing data (page 27).

5 Describe the changes that occur to the

rainforests of the DRC when cobalt is mined. Use
Source 2 to help you in your description.

Evaluate and create

6 Many people buy electric cars, as they believe

they are a more “environmentally friendly”
option than cars powered by petrol or diesel.
Explain why this choice may not be as friendly
to the environment as people think, using
evidence to support your answer.

7 Answer these questions.

a Research to find out which devices you use
are powered by lithium-ion batteries.

b Use the geographical concept of
interconnection to explain how these
batteries link you to natural environments in
China, Chile and the DRC.
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Lesson 2.8
Loss of biodiversity

Introduction @

Learning intentions
and success criteria
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“Biodiversity” refers to the variety of living organisms on the planet. It is measured by the
number of species present in a particular ecosystem or region. The Earth’s biodiversity is
currently under threat, decreasing at a rate that rivals the mass extinction of the dinosaurs.

It is difficult to give an exact figure on the number of species reaching extinction each year,
but it has been estimated at between 17,000 and 100,000 species annually. The world’s most
famous fossil hunter, Dr Richard Leakey, believes this represents “a rate comparable with the
impact of a giant asteroid slamming into the planet”.

This loss of biodiversity not only impacts the natural environment but also has serious
consequences for all human beings on the Earth. Ecosystem services such as food, fibre and
fresh water supplies, crop pollination by insects and birds, and protection against natural
disasters are in decline.

What is causing the loss of biodiversity?

deforestation
This loss of biodiversity is due almost entirely to the impact of just one species — humans. the removal of trees
. . . and other plant life
Our use of the Earth’s resources and the changes this use brings to the natural environment P
) ) ) ] - ) ) o ) from a forested area,
are pushing many species to extinction. The five main drivers of the loss of biodiversity are: either by cutting down

or by burning; usually
o carried out to clear the
» over-exploitation of resources, such as fresh water land for farming

* habitat change, such as deforestation

e pollution of land, water and air
Source 1 Much of the world’s land surface is no longer in its natural

state, with farmland and cities replacing areas that were once covered

e climate change brought about by human activity. by forests and grasslands. Farming tends to replace hundreds of species
with just one — as shown in this image of a beef cattle farm in Brazil.
This greatly reduces biodiversity.

» spread of invasive species
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Species facing extinction

The International Union for the Conservation of Nature (IUCN) is an organisation that
assesses the likelihood that species will become extinct. Of the almost 163,000 species they
have studied, 28 per cent can be considered threatened with extinction. Cycads and corals
are particularly under threat (see Source 2).

Estimate of percentage threatened

v
IUCN Red List categories
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Data deficient

- =
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%E Selected insects 6,222 = [ j‘
8
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- (g
&
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Q Crustaceans 2890 Vulnerable
z
Corals ]
> i Critically endangered
( Conifers 616 &
‘ e Extinct in the wild
Amphibians 7,972 @
i Vs
.~ Cycads 347

o
—
o
\]
o
W
o
N
o
W
o

60 70 80 90 100

Percentage of species in each category

Source 2 JUCN data on the levels of threat faced by the major life groups (known as taxonomic groups)

A world without frogs?

The number of frog species in the world is in dramatic decline and

many researchers are linking this to climate change. The skin of frogs is
particularly thin and permeable, meaning that moisture passes through it
easily. With the drier, warmer climate, many frogs are losing more water
through their skin than they are taking in.

Frogs are also losing their breeding grounds, as small ponds and water
collected in the hollows of trees are drying up and disappearing.

The greatest threat, however, is from disease. A parasitic fungus from
Africa, known as amphibian chytrid, has spread across the planet in the
last few decades. Warmer temperatures associated with climate change
have created favourable conditions for the spread of this parasite, which
was previously held back by cooler night-time temperatures.

After studying the spread of this disease in Central America, a leading
researcher in this field stated that “disease is the bullet killing frogs, but
climate change is pulling the trigger”. He found that two-thirds of all
of the region’s species of harlequin frogs were already extinct from this
combination of factors. He and other scientists believe that frogs may be

the planet’s early warning system on climate change.

Source 3 The golden toad was last seen in
1989 and, like 33 other amphibian species 5 . L .

. . . : uiz me! Loss of biodiversit
that have disappeared since then, it is now Q y
considered extinct.
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Check your learning 2.8

Check your learning 2.8

5 Describe the change in biodiversity shown
in Source 1. Which of the five main causes of

Review and understand biodiversity loss does this illustrate? g

1 Inyour own words, define “biodiversity”. Evaluate and create P

2 Identify the five main causes of loss of 6 Whatis the level of threat facing the world's :5—
biodiversity. corals? Research what ecosystem services

would be threatened by a loss of coral species.

SERVERELISIES 7 Search for the “IUCN Red List” on the internet.

3 Explain how biodiversity and ecosystem Use this list to research Australia’s southern
services are linked. corroboree frog. How many of these frogs
4 Examine Source 2. remain in the wild, and what dangers do
a Identify the taxonomic group that has they face?
suffered the most extinctions. 8 Choose another species that interests you and
b Which of the five main causes of biodiversity research whether or not it is under threat. If it
loss do you think is most responsible for this? is, what dangers does it face? If it isn't currently
¢ Describe the levels of threat faced by under threat, predict the circumstances that
amphibians. might cause it to be so.
Lesson 2.9

Pollution

Introduction ®

Pollution is any substance released into the environment that has harmful or poisonous Learning intentions
effects. Polluting substances reduce the ability of the natural environment to provide and success criteria
ecosystem services.

Pollution is often a side-effect of a process intended to benefit human beings. Pesticides,
for example, are designed to kill harmful insects that damage crops, but they can also pollute
our water and kill beneficial organisms, such as bees. The loss of bees then reduces the
amount of pollination that occurs, setting off a chain of negative effects in the environment.

Here, we look at some common forms of air, water and land pollution.

Air pollution

Air pollution is the contamination of the atmosphere through the release of harmful gases and

small particles. This can happen on a variety of scales.

e Sometimes it is local; for example, when a factory releases smoke and gases through a
smokestack (chimney), which affects the surrounding area.

¢ In some industrial urban environments, however, factories, vehicles, houses and other
sources of pollution combine to produce large-scale pollution, which affects the air quality
right across the city (see Source 1).
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¢ When this large-scale pollution causes changes to the atmosphere — such as when carbon
dioxide and methane trap the sun’s heat in the atmosphere and cause climate change —
pollution occurs on a global scale.

Source 1 In industrial areas — such as Dusseldorf in Germany — factories add to the air pollution created by power
plants and transport.

World: Global distribution of pollution

Note: This map includes the
annual median concentration of
particulate matter (PM) in the air;
the WHO considers levels above 12
to be unsafe.

o ULAB (used lead acid battery)
sales and servicing shops,
Narayanganj, Bangladesh

ARCTIC OCEAN

4 = .

Pesticide storage near
I'Aéroport de Ziguinchor,

' ' N Senegal
[ “w T Kizel Coal Basin, West Urals,
________ = - + s Russia
B 2000 A0t Doyaganj ULAB market, Dhaka,
4}7 . Bangladesh

Rostom and Moktar ULAB

W Severely polluted sea recycling, Bogra, Bangladesh

= Heavily polluted river . . . .
yP Sirslya River, Birguni, Nepal
Annual median concentration of PM

Over 70 INB Caetité (uranium mine)

351070 Bahia, Brazil
[ 251035 PCB (polychlorinated biphenyl)
= ]EIE fg pollution at ljora Power
| | under10 Generation Station, Lagos,
Nigeria

Lead pollution at Bugolobi
Sewerage Sludge Disposal Site
Source 2 Top 10 contaminated sites and sewage treatment plant in
Bugolobi Kampala, Uganda

@ Hai Bei Chemical Factory,
Qing Hai province, China

Source: Oxford University Press

@ Interactive map: World - Global distribution of pollution
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Water pollution

Water pollution is the contamination of rivers, lakes, wetlands, estuaries, seas and oceans
through the release of harmful substances. Water pollution can be caused by human activities

on or near the water, such as shipping and deep-sea oil drilling. Ships, for example, release o
waste-water and oil into the sea, causing pollution. LLand activities — sometimes a long way 8

. . e water table 0q
from water — can also lead to pollution entering our waterways. These land activities include the highest o
farming (especially when using fertilisers and pesticides), littering, land clearing, creating tips underground level at 'g_
and landfill, processing sewage and industrial activities. Industrial or farming waste released which the rocks and <

soil in a particular
area are completely
over a widespread area. Likewise, litter washed down stormwater drains during a storm can wet with groundwater

into a river can travel the length of that river and enter waterways, causing water pollution

end up polluting the ocean.

Land pollution

Land pollution is the contamination of areas of

land through the release of harmful substances.

Soil contamination is often localised, such as at the
sites of old petrol stations, battery-recycling plants,
mines, sewage treatment facilities or landfill. Soil
contamination can also occur on a much larger scale.
One example is the increasing salinity in the soil
resulting from rising water tables in Australia’s
Murray—Darling Basin. LLand pollution can cause
the contamination of groundwater, which is often an
important source of drinking water.

Source 3 Some of the most contaminated places in the world are
informal markets and factories in India and Bangladesh, where car
Map it! World: Global distribution of pollution batteries are dismantled to extract the lead.

Check your learning 2.9

Check your learning 2.9

Review and understand and polluted oceans? Can you identify any
1 Answer these questionsl eXampleS of this link in Source 2?
a Identify the three main forms of pollution. ¢ Identify the countries that experience more

than one type of pollution. Use a world map,

b Inyour own words, define each of the forms
such as the one at the back of the Student

you named in question 1a.

Book, to help.
Apply and analyse 3 Explain the personal and environmental impacts
2 Examine Source 2. of dismantling car batteries (see Source 3).

a Use the PQE method (see Lesson 1.7
Identifying patterns and relationships,
page 31) to describe the distribution
of severe air pollution.

b What link might exist between polluted rivers

Evaluate and create

4 Which type of pollution has the greatest impact
on ecosystem services? Justify (give reasons
for) your answer.
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Learning intentions
and success criteria

greenhouse gas

a gas, such as carbon
dioxide, that absorbs
radiation from the
sun’s rays, trapping
heat in the Earth’s
atmosphere

Lesson 2.10
Climate change

Introduction

Although the world’s climate has been naturally changing for millions of years, in more recent
times there has been an increase in the concentration of certain gases in the atmosphere.
Many of these gases — known as greenhouse gases — are found naturally in the environment,
but human activities have increased their levels to a point where they are influencing the
global climate. The four main greenhouse gases, and human activities that produce them, are:

carbon dioxide — from burning fossil fuels, such as coal
methane — from the large-scale farming of livestock
nitrous oxide — from the use of fertilisers

fluorinated gases — from refrigerators and solvents.

As these gases increase in the atmosphere, they trap more and more of the sun’s heat.

Over time, this causes the overall temperature of the atmosphere to increase. Average
temperatures are now 1.1°C warmer than they were 200 years ago, and are increasing at a rate
of 0.2°C every 10 years. This might not sound like much, but it is enough to cause dramatic
changes in the world’s ecosystems, including:

changing rainfall patterns all over the world

ice melting in polar regions

less snow falling in mountainous regionsrising sea levels (these have already risen by about
19 centimetres since 1900, and are predicted to rise a further 30 centimetres by 2050)

more frequent and severe climate-related disasters, such as droughts, floods, cyclones

and bushfires.

Some emitted heat

passes through

the atmosphere

into space. Some heat is
absorbed by carbon
dioxide, a greenhouse
Atmosphere gas. Heat is
re-emitted in all
directions, and some
becomes trapped
within the Earth’s
atmosphere. The
Earth becomes hotter
due to this process.

The sun’s rays
enter the Earth’s
atmosphere.

Energy is absorbed by the
Earth’s surface and re-emitted
at longer wavelengths, such as
infrared radiation (heat).
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Source 1 How an
increase in greenhouse
gases can cause the Earth
to become hotter
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Environmental responses to climate change

Ecosystems develop and flourish under specific environmental conditions. As climate change
alters these conditions, the plants and animals within the ecosystems respond in one of
four ways:
e They change their basic biology — certain animals may reproduce less often or lay
smaller eggs.
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e They change the timing of certain events, such as flowering — certain plants may flower
earlier or later depending on the conditions. This can impact on creatures that rely on
these plants for food.

e They die out — when a species dies out it can have serious impacts on the entire ecosystem.

* They move — in general, many plants and animals are moving towards the poles and into

higher altitudes, as temperatures in these places are similar to those in their previous
habitats. This affects plants and animals already living in these places.

Case study The increasing bushfire risk in Australia

Meteorologists (scientists who study the weather) much larger bushfires that occurred in many parts
and fire experts have observed that bushfires in of Australia during the summer of 2019-20.
Australia are becoming larger, more frequent and The scale of the 2019-20 fires was described
more unpredictable. They have also observed by the President of the Australian Academy of

that fire season in much of southern Australia is Science as “unprecedented anywhere in the world”.

beginning earlier and finishing later than in the past.  In saying this, he was referring not only to their
There are now up to 25 more dangerous fire weather  size, but also to the impact they had on Australia’s

days per year than was the case between 1950 and ecosystems and biodiversity. It is estimated that over

1980 (see Source 2). a billion birds, mammals and reptiles were killed in
Extreme bushfires produce their own weather the fires, as well as millions of other animals such

systems and thunderstorms, creating lightning — as bats, frogs and fish. At least 50 species were

which, in turn, starts more fires. These are the types  pushed closer to the brink of extinction, including

of conditions that occurred in the devastating 2009 marsupials and birds that have existed in this

Black Saturday bushfires in Victoria, and in the country for millions of years.

Change in the number of dangerous fire weather days
when comparing 1950-80 to 1980-2020

/
N Legend @
Change in number of dangerous
fire weather days Interactive map:
?get;é% Change in the number
101015 of dangerous fire
51010 weather days when
0to5 comparing 1950-80 to
0 1980-2020
O0to-5
i -5t0-10
N 10t0-15
-15t0-20
; Under -20
w} 500 1,000 km % Extent of 2019-20 bushfires
Source: Oxford University Press/Bureau of Meterology
Source 2
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Learning intentions
and success criteria

Quiz me! Climate change

Check your learning 2.10

Check your learning 2.10

Review and understand
1 Identify three of the main causes of climate change.
2 Describe two ways that the environment responds to climate change.

Apply and analyse

3 Explain the work done by meteorologists that helps us to better understand
changes in fire seasons in Australia.

4 Examine Source 1 in Lesson 2.6 Environmental change in Australia (page 52),
which gives details of Australian ecosystems showing evidence of collapse. In
which of these ecosystems is bushfire a factor?

5 Use Source 2 to describe the pattern of changes in dangerous fire weather days.

6 Explain how changes in climate impact on bushfires in Australia.

Evaluate and create

7 Discuss with a partner how climate change affects ecosystem services (see
Lesson 2.1 Our amazing planet, page 40). Share these ideas with the rest of
the class.

Lesson 2.11
One world, many views

Introduction

On 20 August 2018, 15-year-old Swedish student Greta Thunberg unknowingly started

a movement that would spread globally. On that day, instead of going to school, she

decided that she would begin to protest outside the Swedish Parliament. Carrying a sign

that translated to “School Strike for Climate” (see Source 1), she demanded the Swedish
Government reduce the nation’s greenhouse gas emissions. Posting on Instagram and Twitter,
she invited others to join her.

By December 2018, more than 20,000 students had held strikes in many countries,
including Australia. Greta Thunberg began appearing in newspaper and television reports,
becoming a worldwide sensation. She met with the United Nations Secretary-General
and spoke at the United Nations Climate Action Summit in New York. She was named
Time Magazine’s Person of the Year in 2019 and has been nominated three times for the
Nobel Peace Prize.
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Critics of Greta Thunberg

While Greta Thunberg has many supporters around the world,
she also has many critics. Presidents, prime ministers, newspaper
columnists and internet trolls have all condemned her, labelling
her a “joke”. The former president of Brazil, Jair Bolsonaro, called
her a “little brat” when she publicly condemned the killing of two
Indigenous men involved in a protest over the destruction of the
Amazon rainforest. Under Bolsonaro’s presidency, deforestation of
the Amazon rainforest has significantly increased.

Bolsonaro has consistently denied and rebuffed claims about
this. When leaders of other nations objected to the land clearing, he
told them: “The Amazon is ours, not yours.” When presented with
satellite images clearly showing the destruction of the landscape, he
called them “lies”.

Source 1
Greta Thunberg

begins her strike for
climate action.

Source 2 A protester in Brazil; the sign translates to “living nature”.

Different world views

Why is it that some people become so passionate about preserving the natural environment
while others do not? For example, when faced with the reality of climate change, one person
demands that changes are made, while others see only the economic cost of making these
changes. We can see these differences all over the world, wherever the natural environment
is changing.

Studies show that different people view the environment in different ways because of
the fundamental beliefs they hold about human beings and our place in the natural world.
The reasons for holding these beliefs are very complex, but it appears that where we live, our
standard of living, our education and our religion all play important roles. Although each
person’s view of the world is unique, researchers classify world views into four major groups
(see Source 3). It is important to understand that one view is not necessarily “better” or
“worse” than anothers; it is simply different.
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World views

s Human-centred

Egocentric

I am the most important creature on Earth. Everything
and everyone else is important to the extent that they
support me and my lifestyle.

Anthropocentric

Humans are the most important species. We are in
charge of the Earth and the natural world. We can
use nature to support us and our lifestyle.

Earth-centred

—

Ecocentric

We should do whatever we can to minimise our
impact and preserve the Earth’s biodiversity. We are
no more important than any other organism.

Biocentric

We have a responsibility to use the Earth’s resources
in a sustainable way. Other species may be useful to
us but they also have as much right to exist as we do.

I used to think, now I think

Reflect on your learning about how
people think about the world and
complete the following sentences.

+ Tused to think ...

+ Now I think ...

What has changed in your
understanding?

Source 3 World views about the environment

Check your learning 2.11

Check your learning 2.11

Review and understand

1 Outline how Greta Thunberg's School Strike for

Climate transformed into a global movement.

Apply and analyse

2

3

Use Source 3 to classify Greta Thunberg's and

Jair Bolsonaro's world views.

Distinguish between human-centred and

Earth-centred world views.

Examine Source 3.

a Explain which of these four world
view statements best reflects your own
world view.

b Find a classmate with a similar world view
to yours and discuss what they think about
Greta Thunberg's protest.

70 Oxford Humanities 10 Victorian Curriculum

Quiz me!
Different world views

¢ Find a classmate with a very different world
view to yours and discuss what they think
about Greta Thunberg's protest.

Evaluate and create
5 Differing world views may be the underlying

cause of many conflicts and disagreements
about the use of the natural environment.
Create a scenario where a disagreement arises
over the use of a natural environment you know
well. Present your scenario as a newspaper
article.

Research an individual interested in the natural
environment, such as David Attenborough,
David Suzuki, Rachel Carson, Wangari Maathai,
Bob Brown or Amelia Telford. Investigate their
contribution to our understanding of the natural
world and their area of interest. How would you
characterise their world view?
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Lesson 2.12
Perspectives and tensions

(A

: o
Introduction ® 2
Y

As you have learnt, people have different world views. These differences can result in tension Learning intentions §=
and even conflict. In a similar way, there are also differences in views about the ways that and success criteria =

environmental change should be managed. Some people believe everything possible should
be done to respond to an environmental issue, while others don’t see environmental change as

a problem at all.

Key concept Scale

These differences occur at a range of scales from over their work, they might be accused of denying
local to global. A simple local example is an issue people their right of free expression. On the other
such as graffiti in public places. While some in hand, if they allow street artists to paint wherever
the community see this as vandalism that should they want, they might be accused of allowing the

be punished as a crime, others see it as a form of street artists to violate the rights of property owners.
art that should be celebrated. This makes it very For more information on this key concept, refer

difficult for authorities to manage the change. If they  to Lesson 1.1 Geographical concepts (page 6).

enact a policy of arresting street artists and painting
Source 1 Street artists in Hosier LLane, Melbourne where street art

is legal. To some, it’s an eyesore, to others it’s a tourist attraction.

MWYOUR.
EiﬁJSES IN ’I‘HF V

BINAND BE
| VEGAN (’i
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Australia has been home to some
significant environmental tensions
when individuals and communities
with one view about environmental
change have clashed with groups with
opposing views.

In 1978 the Tasmanian
Government announced plans to
dam the Franklin River to produce
electricity. A range of individuals and
groups joined forces to protest against
this plan. One of these groups was the
United Tasmania Party, the world’s
first Green party, which would become
the Australian Greens.

Source 2 Bob Brown leading protests against the Franklin Dam in the early 1980s

They were concerned that the
proposed Franklin Dam would
destroy large areas of the pristine south-western
wilderness. Tasmania already had 39 dams and 26
hydroelectricity stations in 1980. The area was being
considered for listing as a World Heritage Area, so
the proposal to build a dam while that process was
underway was seen as particularly provocative.

The Franklin Dam protesters were supported by
a publicity campaign that made the events taking
place in the south-west of Tasmania a national
issue. Campaigners came from across the country
to support a direct-action campaign that would
physically impede attempts to build the dam by

forming a human blockade around the dam site.

Check your learning 2.12

Check your learning 2.12

Review and understand

1 Outline why local governments sometimes
struggle to respond to issues such as graffiti.

2 Describe some of the tactics used by people
who opposed the building of the Franklin Dam.

Apply and analyse

3 Explain why there are often tensions about the
ways in which the environment is used.
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Arrests became common as a wide range of people
decided that the Franklin Dam was the issue where
they would make a stand.

In 1983, the Australian Federal Government
stopped the building of the dam against the wishes of
the Tasmanian Government. This was a tension over
environmental change at the regional scale, which
became a debate at the national scale.

At the global scale, individuals, communities
and governments are struggling to find a common
response to the challenges of a changing climate.
There are many reasons why this is the case and
some of these will be explored in later lessons.

4 Compare the separate issues of graffiti and
building dams. What are some of the similarities
and some of the differences?

Evaluate and create

5 The Franklin Dam protest was one of many
environmental protests in the latter part of the
last century. Others included tensions about
Lake Pedder, Jabiluka uranium mine, nuclear
testing in the Pacific and whaling. Research
one of these protest movements and prepare
a short report that outlines the competing
sides and their views about the use of the
environment.

Oxford University Press
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2B Skills in context
Retreating glaciers

Introduction

The Earth’s average temperature is
rising. As a result, sea levels are rising
around the world. This is because
water expands in volume when it
heats up. The warmer atmosphere
also causes ice to melt, and as the
ice in glaciers and ice sheets melts,
it creates meltwater. This meltwater
flows in rivers to the sea, also
contributing to sea level rise.

The Greenland Ice Sheet is the
second largest body of ice on the

Source 1 Floating ice at the terminus of the Jakobshavn Glacier

Earth, with the Antarctic Ice Sheet
being number one. In the past
30 years, the Greenland Ice Sheet has lost about
3,900 billion tonnes of ice — contributing about 11
millimetres of the total sea level rise of 50 millimetres
that occurred in the same period. The Greenland
Ice Sheet feeds many large glaciers that carry ice and
water to the Arctic and Atlantic oceans. One of these
is the Jakobshavn Glacier.

Like virtually all the world’s 198,000 glaciers,
the Jakobshavn Glacier is losing ice. As it enters

the Arctic Ocean at its terminus (the end of the
glacier), the ice melts and breaks into icebergs, which
are carried by ocean currents until they melt (see
Source 1). The icebergs and melted ice — like a giant
slushy — can be clearly seen in the water in Source 2.
Also marked on this satellite image are lines that show
the terminus of the glacier in selected years. As you
can see, the glacier’s terminus is retreating towards
the ice sheet.

Key skill Interpreting geographical images

Using a satellite image to investigate
environmental change

Satellite images can provide an image of a large

area of the Earth’s surface. Therefore, they have
become one of the geographer’s most useful tools
when investigating the causes and impacts of
environmental change. Satellites have been used to
photograph the Earth’s surface for over 60 years,
allowing us to see how the surface has changed in
that time. By using the line scale on the satellite
image of Jakobshavn Glacier in Source 2, you will be
able to investigate how this glacier has changed since
1851. Follow these steps to begin your investigation:

Oxford University Press

* Step 1: Look carefully at the image so that you
have a good general understanding of what is
being shown. Pay particular attention to the title
(in the caption), the labels on the image and
the scale.

e Step 2: Locate the landscape being photographed
in an atlas so that you can place it within its
geographical context.

e Step 3: Use the line scale to estimate the distance
the terminus has retreated between 1851 and
2014. As each of the lines curve, you should use an
imaginary line drawn in the centre of the glacier as
your point of reference.

For more information on this skill, refer to Lesson

1.4 Collecting information (page 15). >
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' Greenland
Ice
Sheet

Distance in km

Source 2 A satellite image of the Jakobshavn Glacier showing changes in the location of the terminus between 1851 and 2014.

Practise the skill Extend your understanding
1 Follow the steps above to estimate the total 1 Use the historic imagery tool in Google Earth to
distance the Jakobshavn Glacier has retreated, as explore satellite images of the Jakobshavn Glacier
shown in Source 2. and the Greenland Ice Sheet. Describe the other
2 Use Source 2 to estimate the annual rate of glacier environmental changes you notice in this area.
retreat. This needs to be done carefully, as the 2 Many of the world’s mountain and polar glaciers
dates shown on the image are not evenly spaced. are retreating. Because of their locations, a
To calculate the annual rate of retreat, divide the number of these are difficult to study, but
distance of retreat by the number of years. In the others have been examined in detail. A few have
first example this is 14 = 51 = 0.274 kilometres become famous, as images of them are often
per year. Convert this to metres by multiplying used by the media to demonstrate the reality of
it by 1,000: 0.274 x 1,000 = 274 metres per year. climate change. These include the Muir, Exit and
Use a table like this one to record your findings. Columbia glaciers in Alaska; the glaciers of Mount
Kilimanjaro in Tanzania; the Stein Glacier in
Dates Number Retreat Annual rate Switzerland; the Petermann Glacier in Greenland;
e k) I TCE: and the Franz Josef Glacier in New Zealand.
(metres/year)
a Using the internet, research the changes
18511902 | 51 1 27 that have occurred to one of these natural
1902-1953 landscapes.
1953-2014 b Present your findings as a PowerPoint
presentation or a Google Earth tour (see
3 Determine whether the glacier’s retreat is Lesson 2.7 Drivers of ecosystem change,
speeding up, slowing down or remaining about the page 57, for instructions) to the class.

same. Use data from your table to support your
answer.
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Lesson 2.13
Spatial strategies for managing
environmental change
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Introduction @

Geographers have a key role to play in managing environmental changes. Some of our
key skills are learning how best to respond to a challenge, to develop and justify a strategy,
and to explain the impacts of this strategy. There are many different ways to respond to
an environmental challenge, but we will explore three main types of responses in the next

Learning intentions
and success criteria

few lessons:
e spatial strategies e environmental strategies e interconnected strategies.

Spatial strategies

This type of response involves the organisation of physical spaces within a specific region.

Creating a new national park or wildlife corridor to preserve biodiversity are spatial strategies.

So too are planning communities and cities that encourage the use of public transport and

renewable energy. Source 1 shows some of these spatial strategies in place in an Australian Source 1 Spatial
landscape. Two areas of uncleared rainforest have been linked together with a wildlife strategies to help
corridor. This allows birds, animals and fish to move safely across the landscape to access a gzziii;}geﬁii
range of resources such as food and water. In the surrounding farm paddocks, large trees have  Atherton Tablelands,
been left as an important habitat for nesting animals and birds. Queensland

Oxford University Press Module 2 Changing and managing the environment 75

This work must not be reproduced, stored, transmitted or circulated in any other form.



m to Campion Education (Aust) Pty Ltd on 22/07/2025 under licence.

Case study Protecting the Mountain Pygmy Possum

The high country of Victoria and New South Wales is home to one
of the world’s most remarkable and most endangered animals: the
mountain pygmy possum. With a lifespan of almost 12 years,
it is perhaps the longest living small mammal on Earth and is
one of the very few marsupials that hibernates.

The mountain pygmy possum was thought to be extinct

until one was found in a Mount Hotham ski lodge in 1966.

It is now considered one of the world’s most critically

endangered animals, numbering around 2,000 in the wild.

There are a number of reasons for its population decline:

e Mountain pygmy possums share their mountain home
with tens of thousands of skiers. The roads and ski runs
in this region cut across their habitat, interrupting their
breeding cycle and exposing them to being hit by vehicles.

e Bushfires burnt much of the possums’ habitat in 2003.

e Foxes and feral cats prey on the few possums that remain.

e Warmer temperatures have resulted in less snow. Source 2 About the size of a mouse, the

mountain pygmy possum emerges from
Mount Higginbotham: Topographic map hibernation at the beginning of summer.
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The last of these factors,
climate change, may be the
pygmy possums’ greatest threat.
In more recent times, the snow
has been melting earlier in the
year, meaning the possums are
emerging from hibernation sooner.
In many cases, this has meant they
emerge before the arrival of their
summer food supplies, Bogong
moths. The early snow melt also
leaves them vulnerable in other
ways: snow insulates the possums
from temperature extremes and helps to control
the number of foxes and feral cats, the possums’
predators. Put simply, warmer temperatures result
in less snow, and less snow means fewer pygmy
possums. Some scientists are predicting the extinction
of this remarkable animal within a decade.

As mentioned, the roads intersecting their alpine
home have interfered with the breeding cycle of
pygmy possums. In one location, a spatial strategy
has been put in place to manage this challenge in a
clever way. Scientists found that females and males
live in separate locations and only come together
during the mating season. Females generally live at
higher altitudes on Mount Higginbotham and males
migrate up the slopes to meet them and mate. Near
the Mount Hotham ski resort, the Great Alpine Road
runs between the habitats of the males and females.

Check your learning 2.13
@ Check your learning 2.13

Remember and understand

1 Explain the purpose of a wildlife corridor.

2 Explain how warmer temperatures brought
about by climate change are affecting mountain
pygmy possums.

3 Describe how the “tunnels of love” are helping
to conserve pygmy possum numbers.

Apply and analyse

4 Explain how the tunnels on Mount
Higginbotham can be considered to be a
spatial strategy.

Oxford University Press

Source 4 A diagram showing a cross-section of one of the tunnels and (inset)
an entrance to the tunnel

The males were reluctant to cross the road due to
the dangers of passing cars and predator attack and
therefore less females were becoming pregnant.
Following a study by researchers, two tunnels
were constructed under the road. The entrances
to these tunnels were covered with metal grates
to prevent larger animals from entering. The
tunnels were then lined with large rocks to provide
protection and shelter. Slopes leading to the tunnels
were also covered with boulders and rocks. Within a
week, males were observed using the tunnels to reach
the females. The solution was instantly given the
name the “tunnels of love”. Similar corridors have
since been constructed across roads and ski runs at
Mount Blue Cow in New South Wales. As virtually
all the possums live in ski resort areas, more tunnels
may yet be needed.

5 Examine the topographic map (Source 3).
a What threats to pygmy possums can
you identify?
b In which direction do the males travel to
reach the females on the higher ground?

Evaluate and create

6 What other actions could be taken to protect the
mountain pygmy possum?

7 Evaluate the sustainability of using national
parks to manage environmental change. Start by
listing some of the advantages and some of the
disadvantages of this spatial strategy. Complete
this activity in discussion with a partner and
then share your ideas with your class.
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Lesson 2.14
Environmental strategies

@ Introduction

Learning intentions Geographers are discovering that it is important to consider all parts of the environment when
and success criteria developing, proposing and justifying a response to environmental change. This approach
is sometimes referred to as “ecosystem based management” as it considers all parts of the
ecosystem, including humans, rather than just one part such as an animal or plant species.

Case study The fishing industry and world fish production

Fish are a vital food resource, providing
over 15 per cent of the animal protein eaten
each day by 3 billion people. Currently,
about 600 million people are employed in
the fishing (fish catching) or aquaculture
(fish farming) industries.

Many of the world’s fish species, however,
have been fished beyond sustainable levels
and their numbers are now in serious decline
(see Source 1). More than one-quarter of the
species investigated by the United Nations
are describ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>