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Throughout Humanities, you will study four distinct.subjeets: 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
obook pro. For more information on the key skill areas listed, visit the toolkit for'each subject.

Geography skills
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2 = g E QUESTIONING & Constructing a scatter plot 3
g = = .g RESEARCHING Conducting a survey 4
2EE§ Conducting a survey and presenting the results 4
§ '% g g Creating a tour using Google Earth 5
:t, g W 8 Collecting, recording and representing primary data 5
o0c o Identifying, analysing and explaining interconnections 5
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Comparing patterns on maps
Estimating gradient/Estimating aspect
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Interpreting qualitative data about geographical issues
and events

AWM NNDDN =

SIEN

Describing, explaining and comparing patterns on maps
Finding relationships in graphs

Interpreting and analysing
(@]

geographical data and

Curriculum sub-strand:
information

g Evaluating effectiveness

| ° = Analysing secondary geographical data and drawing
| Lo % conclusions
| ET == CONCLUDING & Considering alternative points of view in a discussion
| = 0 = = DECISION MAKING
| S0
R
S55%
0303
: Planning, creating and delivering a PowerPoint
presentation
2 Communicating Chapter 2
= Presenting an oral report to an audience

, g 2 g COMMUNICATING Communicating Chapter 3
| SE3 Communicating Chapter 4
} E _2 E Constructing a flow map

5350 icati
3 28 Communicating Chapter 5
[EESSEraS S s s
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Key skill Practise the skill Page number

Generating questions 189
Developing different kinds of questions 247
Locating and identifying relevant sources 319
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inquiry obook®
Identifying and locating relevant sources using the internet obook®
Conducting further research obook®

-
™ 3 QUESTIONING &

RESEARCHING

Questioning and
researching
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sub-strand

Analysing political cartoons 194
Evaluating the reliability and usefulness of sources 297
Identifying the content, origin, context and purpose of

primary and secondary sources 333
Analysing artwork obook®
Using information from a range of sources as evidence in a

historical argument obook®
Analysing cartoons 9 obook®
Evaluating the reliability and usefulness of sources obook®

USING HISTORICAL
SOURCES
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Using historical
sources

-

o
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198
200
gbook°
Qbook°
243
gbook°
239

Creating a timeline
Exploring cause and effect and gold rushes
Exploring continuity and change in factories
Understanding the establishment of colonies
Exploring colonial settlements
Comparing perspectives
Sequencing events in nineteenth-century Australia
Using empathy
HISTORICAL Identifying and analysing the perspectives of people from
PERSPECTIVES & the past
INTERPRETATIONS Identifying changes and continuities in warfare
Sequencing the conscription debate
Identifying and analysing different historical interpretations
Sequencing the spread of the Industrial Revolution
Analysing interpretations and perspectives
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the past obook®

NNNNNO OO

255
(_)bookQ
gubook°
349
Qbook°
gbook°

—+ © 0 00 0 ~

(/)
c
o
o
©
i
<
s
S
o
=
o
c
®
8
>
=
©
@
o
4
@
o
©
.2
S
s
i
I

5
c
&
=
9
)
3
@
£
2
5
L
by
b
5
($]

Understanding historical terms 253

Writing a historical discussion using evidence from sources 271

Communicating Chapter 7 obook®
Communicating Chapter 8 obook®
Creating and delivering an audiovisual presentation obook®
Using graphs to communicate historical information obook®
Communicating Chapter 9 obook®
Developing a written historical argument 9book°
Communicating Chapter 10 obook®
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Communicating Chapter 11 obook®
Creating and delivering an audiovisual presentation obook®
Writing a historical discussion obook®
Communicating Chapter 12 obook®

COMMUNICATING

Curriculum sub-strand:
Communicating
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Key skill Practise the skill Chapter
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RESEARCHING Investigating scams

Curriculum
sub-strand:
Questioning and
researching

Reading and interpreting data tables

Analysing cause-and-effect relationships
INTERPRETING &

ANALYSING

and analysing

Curriculum
sub-strand
Interpreting

Identifying the consequences of business decisions
Planning to start a new small business at school
Being innovative in business

Using a game to understand the share market
Conducting a cost-benefit analysis

EVALUATING, CONCLUDING
& DECISION MAKING

Curriculum sub-
strand: Evaluating,
concluding and
decision making

Communicating Chapter 14 obook®
Communicating Chapter 15 obook®

Communicating Chapter 16 obook®
COMMUNICATING

Communicating

°
E2
3£
L n
E s
33
O

Civics & citizenshipiskills<

Key skill Practise the skill Chapter | Page number ?
Developing civics and citizenship questions 435
Exploring how and why people volunteer obook®
QUESTIONING &
RESEARCHING

Interpreting data in graphs 438 ®

Analysing sources on courts obook
ANALYSIS, EVALUATION & Analysing different points of view 493
INTERPRETATION

Creating a constitution
Developing a plan for action to respond to a civics and
citizenship issue

CIVIC PARTICIPATION &

DECISION MAKING

Communicating Chapter 18 obook®
Preparing a written critical evaluation of information and
ideas 483

COMMUNICATING Communicating Chapter 19 obook®
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Visible thinking

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

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

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

Key

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

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

Focus on skill development

Check your learning

e Each topic finishes with
a set of questions that

—  enable students to meet

the learning intentions

and consolidate their

learning.

340 e

-

Cognitive verbs

e Questions are generally
phrased using bolded
cognitive verbs, which
state what is expected of a
student and help develop
their understanding of
questions beyond ‘who,
what, when, where

d why'.
prompts andwhy
e Visible thinking
prompts encourage .
students to develop Key skills
their critical o Key skill activities
thinking and enable students

analysis skills.

Skills in Context

tasks

e Skills in Context
tasks provide
in-depth skills

practice,

encouraging
students to apply
the knowledge and
skills they have
learnt to a new
case study, event

orissue.

Xii

to practise and
master skills in each
subject. More key
“ skill activities are
available via Student
Prccctig 1 sk iger 5 . rall obook pro to provide
comprehensive

coverage of HASS
skills.

OW e oy sy

Extend your

understanding

e These activities
challenge students
to conduct further
research or
complete group
work to deepen
their understanding
of an issue or skill.
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Integrated digital resources

Focus on engagement * Digitalicons signpost a range of engaging
. . resources that can be accessed via Student
Learning _ntent!ons. obook pro, including drag-and-drop activities,

Topic-based approach * Each topic begins with a statement video quizzes, virtual field trips and quick
e Chapter content is sequenced of learning intentions, Wh'Ch link quizzes. These resources are directly

in numbered topics to support the content to the curricutum. integrated with the topic being covered.

teaching and learning.

2 § T
2.8 Fa
; " 1000 proger Muence

Source materials

e Avariety of source
materials such
as photographs,
maps, illustrations,
text extracts and
graphs will spark
students’ curiosity
and provide

- ; i 1 % rich learning

° - ] - opportunities.

Focus on support for mixed-ability classrooms
[y

Margin glossary 19.1 How laws are made
terms :
e On-page glossary
definitions are
provided for key
terms, supporting \
students at their
point of learning.
Key terms also
appearina
glossary at the end
of the book, and
can be revised in -
a Quizlet game via

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

Student obook pro. throughout.
Easy-to-access text Structured questions e Students are encouraged to self-assess their
and design e Questions for each topic learning in the chapter checklist at the end of the ~
e The text is written in clear are categorised according chapter. If students do not feel confident about
and concise language and to the Marzano and Kendall theirlearnin_g,they are directed back to the
the text design is appealing taxonomy, catering for a relevant topic.

and easy to navigate. range of abilities.

Problem solving through
design thinking
FOCUS on STEAM s v & 2 e Each STEAM project investigates a

real-world problem that students
are encouraged to problem-solve
using design thinking.

Integrated STEAM projects

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

Full digital support

e Each STEAM project is supported
by a wealth of digital resources,
including student booklets to
scaffold students through the
design thinking process of

; ; each project, videos to support

projects also feature in the key concepts and skills, and

corresponding Oxford_Saence 'S : ST implementation and assessment
and Oxford Maths series to = vy advice for teachers.

assist cross-curricular learning.

[STEAM project 1]
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gbook@

Student obook pro is a completely digital product delivered via Oxford’s online
learning platform, Oxford Digital.
> [t offers a complete digital version of the Student Book with interactive note-taking,
highlighting and bookmarking functionality, allowing students to revisit points
of learning.
> A complete ePDF of the Student Book is also available for download for offline use
and read-aloud functionality.

Key features

of Student ”
obook pro

Focus on
eLearning

# Oxford HASS Year 9 Australian Curriculum 3.13 Sustainable agriculture

obook®

Dxford HASS Year 3 >

‘ Assign

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

Warksheet 1.1 | e

Teadhing
Pragram 3.1
Interactive
assessments
e Each topicinthe
Student Book is
accompanied by
an interactive
assessment
that can be used
to consolidate
concepts and skills
and for formative
assessment.
e These interactive
assessments provide
a mix of auto- and

nterctive 31

teacher-corrected
questions, with
students receiving
instant feedback on
achievement and
progress. Students
can also access

all their online
assessment results
to track their own
progress and reflect
on their learning.

Quizlet

¢ Integrated Quizlet sets,
including real-time online

quizzes with live leaderboards,

motivate students by providing
interactive games that can

be played solo or as a class.
Quizlet can be used for
revision or as a warm-up
activity when a chapteris
introduced.

Additional resources

e Arichvariety of
additional resources
such as interactive

layered maps, videos,

worksheets, quizzes
and weblinks are
linked to individual
topics in the book so
they can be accessed

at the point of learning.

Integrated dictionary

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

> integrated Australian Concise Oxford Dictionary look-up feature .
> interactive assessments to consolidate understanding Beneﬂts fOI"
> integrated Quizlet sets including real-time online quizzes with live leaderboards
> additional resources available at the point of learning

> access to their online assessment results to track their own progress

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

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

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

Focus on assessment and reporting

Complete teaching support Additional resources

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

oxforddicgital.

Oxford HASS Year 9 Curriculum and

wssouLc:s ASSIGNED WORK  REPORTS W oTiFCATaNS, assessment reports
B e Teachers are provided
o -, with clear and tangible
Reports Ak LA evidence of student
learning progress
SpriculumReport through curriculum and
CLASS, GROUPS & This repart pr asu f stude: ogress and d ta key outcomes in the cumiculum. Select a column to view
STUDENTS " ) SR assessment reports.
Assessment reports

FILTER BY:

Humarities YRS«
= = directly show how
All groups =4 % students are performing
PRI 5 a in each online mte.ra.ctlve
: Fioriss andioed g assessment, providing
security instant feedback for
teachers about areas of
ODSStudent 1 « 20+ [ - | D% | D% 50% understanding.
ODSSwdent 2 - oW P ey Curriculum reports
summarise student
OD5Sn I Bay 5 - 0 (g, Say .
ODSStudent 3 « 14 I il il g performance against
OD5Student 4 o« - o o 50« specific curriculum

content descriptions and
curriculum codes.

OD5Student 5

QD5Student 6 5 % --
0D5Student 7 ™ 30x 20, NN

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

edited to suit the class’s learning outcomes.

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

What are cognitive verbs and why do we use them?

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

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

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

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

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

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

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

. permanent memory
provide the correct name

state provide the correct piece of information

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

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

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

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

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

arrange, distribute or order in classes or categories according to

L shared qualities or characteristics

Analyse — use your reasoning to go beyond

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

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

examine inspect something carefully

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

create
pattern or structure

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

examine and determine the value or significance of something,
evaluate talking about its strengths and weakness and giving your overall
opinion
Apply — use your knowledge in specific situations
determine decide or come to a resolution

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

investigate f
reach new conclusions

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

propose put forward a suggestion for consideration or action

Source 1 The tasks and categories associated with cognitive verbs
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Geographical concepts

|

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:
e place e environment e sustainability e change.
® space e interconnections e scale

Place

A place is a part of the Earth’s surface that is identified types of plants and resources, transport networks,

and given meaning by people. It can be very large, likea  entertainment venues and workplaces all have a major

whole continent, or small, like a corner of a library. impact on our daily lives.

Places can be natural (that is, shaped by the Geographers use the concept of place when
environment and largely unchanged by humans), or conducting any geographical inquiry. For example,
built (that is, constructed by humans). Each place is a geographer visiting Namche Bazaar would use the
unique, with its own set of characteristics. concept of place to help understand why people choose

Places often determine our relationships with to live in this challenging environment and how they
one another. Our closest relationships are likely to overcome these challenges. They would also investigate
be with people in places that are physically near to how the physical and human aspects of this location
us. The environmental and social qualities of a place relate and interact, and how this has changed over time.

all influence the way we live. Climate, landscapes,

- g “@ o X T AT - RN

Source 1 Ageographer visiting Namche Bazaar near Mount Everest might be interested in the forces that have shaped these
mountains. They would look for clues and begin to ask questions such as: ‘Why are the sides of the mountains so steep?’ and ‘Why
are the highest mountain peaks in a line?’
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1AWhat are the geographical concepts?

Space

Geographers use the key concept of space when investigating 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:

e location — where things are located on the Earth’s surface

e organisation — how and why things are arranged and managed on the
Earth’s surface by people

e spatial distribution — the patterns formed by the way things are arranged 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 spaces available to them. They study the patterns and trends in the distribution of another example of a place
spaces to understand how and why spaces change over time. By examining, researching and  ith different spaces, each

Source 2 Ahouseis

describing how spaces are used, geographers can further our understanding of the world and  with its own purpose. The
help manage it in the future. It is easy to confuse the concepts of place and space. It may kitchen is for preparing

help you to remember that places can be divided and organised into spaces. Spaces are food, the bathroomiis for
washing and the bedroom

assigned with different purposes. For example, a place like your school is organised into
is for sleeping.

different spaces (for learning, for sports, for eating), each with its own purpose.

Environment

The concept of environment relates to the living and e the ways in which people change the environment
non-living elements that make up an area, and the ways and how these changes can be managed

they are organised into a system. The world in which e the impact of environmental hazards on people and
we live is made up of many different environments. how the impacts of these hazards can be reduced.
Some environments — such as deserts, mountains, coral The study of different environments helps

reefs and ice caps — are natural. For an environment to geographers analyse the changes that humans make to
be considered natural, its soils, rocks, climate, plants natural environments and understand their impact so
and animals must remain largely unaltered by humans. that they can be managed.

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 and
mines. 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
describing the relationships between people and the
environment, including:

¢ the ways in which different groups of people " : % : 17 Kal

Pe—— L ‘
Source 3 Mount Kilimanjaro in Africa is a popular place for
climbers to interact with the natural environment.

perceive and use the natural environment and why
these perceptions differ
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Interconnections

All environments and every living and non-living thing 3000 ships carrying 2 million containers pass

are connected. These connections can be on a local through the Port of Melbourne (see Source 4) each
level or a global level. Geographers use this concept year. These ships and the goods they carry link

of interconnections to understand the links between dozens of countries around the world.

places and people, and how these interconnections

affect the environment and the way we live. -_':_.—'—*‘

Some examples of interconnection include:

¢ 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.

¢ the global marketplace —we are connected to
many places via international trade. More than

Source 4 Acontainer ship prepares to berth at Port Melbourne.

Sustainability

The concept of sustainability relates to the ongoing capacity of the Earth to
maintain all life. This means developing ways to ensure the Earth’s resources are
used and managed responsibly so they can be maintained for future generations.

Sustainability encourages us to think more carefully about these different
types of resources — the ways in which 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. 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
its practices are sustainable because it replants as many trees as it cuts 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, and understand how resources can be managed in
such a way that they will be sustained into the future.

Source 5 Solar poweris an example of
renewable energy.
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1AWhat are the geographical concepts?

Scale

Geographers study things that take place on many This affects government allocation of resources
including water security, agriculture and

emergency services.

different spatial levels — meaning from small areas
(such as a local park) to very large areas (such as the
use of oil and gas all over the world). They use the o

concept of scale to look for explanations and outcomes

at 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.

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

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.

e national — an inquiry into changing weather
patterns and increased frequency of extreme

weather events in Australia, such as bushfires.

local scale regional scale national scale international scale global scale
Source 6 Geographical inquiries can be carried out on a number of different scale levels.
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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 decreased levels of liveability.

Changes take place on different scales, from local
through to global. Local changes that happen quickly,
such as storm damage in your street, are easy to observe
and explain. Regional or national changes resulting

e L I 2 =

Source 7 In preparation forthe 2012 Olympic Games, Newham in East London was transformed from a suburb of derelict buildings
and polluted rivers (above) into a vast sporting complex (right). The project adopted the London 2012 Zero Waste Games Vision.
The velodrome to the right of the photo opposite was built using 100 per cent sustainably sourced timber.
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from a bushfire or an earthquake can also happen
quickly and their effects can be widespread, with
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, widespread
change that is happening slowly.

Observing and understanding natural or human-

made changes is an important part of any geographical

1AWhat are the geographical concepts?

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. Geographers also
play an important role in ensuring that change is
managed sustainably.

OXFORD UNIVERSITY PRESS
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Questioning and
researching using
geographical methods

Interpreting and analysing
geographical data and
information

Concluding and decision
making

Communicating

Geographical skills

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 ask geographical
questions; collect data and information; identify patterns, trends and relationships;

analyse the impacts of a geographical challenge; propose action to address the challenge;
communicate the challenge to others and present solutions using geographical terminology
and appropriate digital and spatial technologies. Four categories of skills are used to complete
this investigation, known as a geographical inquiry. These are listed in Source 1.

To become a better geographer you need to learn new skills as you continue to practise, use
and develop the skills you have already learnt. It might help you to think of each of these skills
as individual tools in your toolkit. For some geographical inquiries, you may only need to use
one tool; for others, you may need to use many. As you develop each new skill, you will have
gained another important tool in explaining the natural processes and human activities that
shape our amazing planet.

e Developing geographically significant questions and planning an investigation (inquiry) that identifies and
applies appropriate geographical methodologies and concepts.

e Conducting fieldwork, mapping and interpreting data and spatial distributions, and using spatial technologies.

e Collecting, selecting, recording and organising relevant geographical data and information, using ethical
protocols, from a range of appropriate primary and secondary sources.

e Evaluating sources for their reliability, bias and usefulness, and representing multi-variable data in a range
of appropriate forms; for example, scatter plots, tables, field sketches and annotated diagrams, with and
without the use of digital and spatial technologies.

e Representing the spatial distribution of geographical phenomena by constructing special-purpose maps
that conform to cartographic conventions, using spatial technologies as appropriate.

e Evaluating multi-variable data and other geographical information using qualitative and quantitative
methods, and digital and spatial technologies as appropriate, to make generalisations and inferences,
propose explanations for patterns, trends, relationships and anomalies, and predict outcomes.

e Applying geographical concepts to synthesise information from various sources and draw conclusions
based on the analysis of data and information, taking into account alternative points of view.

¢ |dentifying how geographical information systems (GIS) might be used to analyse geographical data and
make predictions.

e Reflecting on and evaluating the findings of the inquiry to propose individual and collective action in
response to a contemporary geographical challenge, taking account of environmental, economic and
social considerations, and explaining the predicted outcomes and consequences of their proposal.

e Presenting findings, arguments and explanations in a range of appropriate communication forms, selected
for their effectiveness and to suit audience and purpose, using relevant geographical terminology, and
digital technologies as appropriate.

Source 1 The four categories of skills used in a geographical inquiry




What are the geographical skills?

Questioning and
researching using
geographical methods

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.

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
geographical inquiry example, see a news item about a volcanic eruption or hear a report about the world’s most
a process that ) liveable cities. Or you may visit the centre of a large city on a field trip or a national park on
geographers use to guide . . . . . . .
their investigations of holiday. As you begin to think like a geographer, you will begin to ask questions about these

places, people and things events and places and these questions may be the starting point for a geographical inquiry.

KEY SKILL
Questioning &

Deve|oping geog raphica| ® Are the animals all eating the same things?

® |s there more or less snow than in

researching questions the past?

You can learn to develop geographical * How do people use the mountain?
questions that will help you begin an inquiry
about a particular topic or place. Start your

Practise the skill

questions with the words ‘what’, ‘where’, 1 Explain why ‘Does the amount of snow
‘how’, ‘why’, ‘what impact’ or ‘what should’ on the mountain change over time?’ is a
when thinking about your topic. better geographical question than ‘How

The very best questions open up an exciting much snow is there on the mountain?”.

area for you to explore. Examine Source 2 on 2 Examine Source 1 on page 6, which
page 14. A geographer might ask: ‘Does the shows the town of Namche Bazaar.
amount of snow on the mountain change over Work with a partner to develop a set of
time?’ This is a good inquiry question because geographical questions about this place.
the answer will lead to further questions and 3 Brainstorm a list of places where you
greater depth of understanding. Some other could begin searching for the answers to
example questions are: your questions.

® s this a volcano?
e Why is it green on the ground but snowy
on the mountain?
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Is this a volcano?

Could it erupt?

Are there other mountains like this nearby?

Why is it so hot down here but there is snow up there?
Is there more snow or less snow than in the past?
Why are there clouds near the top?

How does this mountain affect the climate?

How do people use this mountain?

Source 2 Asking questions is an important part of a geographical inquiry. This woman is examining
MountKilimanjaro, off in the distance.

Planning a geographical inquiry

Asking geographical questions is a good way to develop a range of ideas for further research
and investigation. It is usually best to narrow your investigation by selecting one of your
geographical questions as the focus. You should select a question that interests you and helps
you to better understand the environment you are investigating.

Planning an inquiry question about Mount Kilimanjaro

Having chosen to investigate the key geographical question ‘How does this mountain affect
the 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 3.

Source 3 Planningis a key stage in conducting a geographical inquiry.

Key inquiry Information needed Possible sources of this information
question

How does this Climate data, particularly Atlas to locate towns and cities at various distances from Kilimanjaro
mountain affect temperature and rainfall for
the climate? places at various distances Encyclopaedia entry for the climates of Kenya and Tanzania

from Kilimanjaro including

the summit Online search for climate data for selected towns and cities

Observation of photographs | Photographs and satellite images of Kilimanjaro from throughout this chapter
and satellite images of

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

temperature and rainfall )
Bureau of Meteorology website
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Conducting fieldwork

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:

e identifying different types of environments and the features within them

e recording data from different sources
e sampling things like soil salinity levels
e comparing different features to see if there is a pattern

e calculating values, such as water flow, numbers of different species of plants and
animals, visitor numbers

e communicating your findings.

Fieldwork locations and 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 5 provides examples of fieldwork locations and starting questions that can be
the beginning of an investigation at some of these locations.

Source 5 Examples of fieldwork locations and questions to consider for a range of topics in Year 9 Geography

Fieldwork Questions to consider
locations

Biomes and Local farm e \What crops or animals are grown on this farm?

food security ¢ \What makes this place suitable for this type of farming?

e How has the farmer changed the natural environment?
e What new technologies is the farmer using?

Rural urban fringe | e Is the city expanding in this region?
e What are the main drivers of this growth?
e How has this impacted on food and fibre production in

the past?
e \What evidence is there for changing land-use patterns?
Geographies of Local business e How is this business connected to people in other places?
interconnection e How have new communication and information

technologies changed this business?
e What is the size and shape of the region served by
this business?

Major shopping e How many businesses in this centre are foreign-owned?
centre * Where are the goods offered in the shops in this centre
manufactured?

e \Where do the customers who use this centre come from?

e How is this shopping centre connected to people in
other places?

Source 4 You never know
where fieldwork will take
you! These geographers
are using a drill to examine
the age of the glaciers on
Mount Kilimanjaro.
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primary data

data for a geographical
inquiry that was collected
in the field by a geographer
conducting the inquiry

(e.g. survey data,
hand-drawn maps or
photographs)

secondary data

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

reliability

the confirmation that
information is from a
reputable, trustworthy
source that can be verified
as legitimate and accurate

bias

prejudice for or against
a person or group,
especially in a way
considered to be unfair
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Collecting and representing data

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

Often a geographer collects information that supports their inquiry but has not been
specifically collected or designed by the geographer for the inquiry. This type of information
is called secondary data. Secondary data sources include maps, graphs, statistics and
websites that someone else has developed. It is important to always evaluate any secondary
data for reliability, relevance and bias. This is particularly true for information obtained
online. Unlike a printed source such as a book or atlas, it can be very difficult to establish who
has written and published information online.

Regardless of whether you are using primary or secondary data, it is important that you
develop the skills to be able to do the following:

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 it is accurate and relevant.

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

Reliability

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 surveying subjects
directly on a topic, the information gathered will be reliable because it is gathered firsthand.

It is therefore important for the geographer 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 effects of turning local parkland into an industrial park, for instance, would have
very 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, the
geographer also needs to ensure the data is
reliable and unbiased. Questions that you could
ask to do this include:

e [s the data from a government body
(for example, BOM) or a research agency
(for example, CSIRO)?

e [s the data free from bias?

e [s the data presented on the website of a
company that might have a vested interest
in influencing public opinion?

Source 6 Collecting data can involve making sketches
in the field.
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Evaluating the I’e||ab||lty Of Step4 |If you cannot find out when the KEY SKILL
information was published or who Questioning &

websites published it, it is probably too researching
unreliable to use in a geographical
inquiry. Look for a more reliable source
of information.

There is an enormous amount of material
available online, but it is important to keep
in mind that not all websites provide reliable
information. You must be careful not to Practise the skill
accept that all information published online
is from a reliable source. Websites should be
critically evaluated for reliability by following
these steps:

1 Common websites used for reference
information include the CIA World Factbook,
the Australian Bureau of Statistics, National
Geographic and the United Nations

Step1 Find out how old the information is. Development Programme. Using the steps
When was it first published? This will listed above, evaluate the reliability of the
help you decide whether it is useful for data found on these websites.

your inquiry or not.

Step2 Find out who published the
information. Is it possible they are e —
biased? You can often find out more it )
about the organisation publishing
information by going to their home
page or ‘about us’ page.

Geography

Step3 Look at the extension at the end of
the website address, as this gives you
an important clue about the origin of
the information. For example, .com
is used by commercial organisations
such as online stores; .org is used by
non-commercial organisations such
as non-government organisations and
welfare groups; .gov by government
departments; .edu by schools and
universities; .biz by businesses; and
.mil by military groups.

Source 7 This webpage offers data about
Tanzania. How can you determine whether it
contains reliable information?

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.

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, Aboriginal and
cues for cultural communication, and other means for making consultation harmonious and Torres Strait Islander

Peoples Engagement

productive. If conducting such an inquiry, it is advisable to do further reading, such as of the o
OOLKI

Aboriginal and Torres Strait Islander Peoples Engagement Toolkit, which can be found online.
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Using graphs to record data

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. In Years 9 and 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. Regardless, understanding how information
is represented in graphs is an important skill to add to your toolkit. 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 (see Source 8).
Each column in a compound column graph represents
a total, and each different coloured segment represents a
part that makes up that total. The graph in Source 8, 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.

10 000 -
8000

6000 -

4000

Population (millions)

2000

0
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Year

South America

KEY [ oceani N i
Oceania North America and Caribbean

. Europe . Asia . Africa

Source 8 Acompound column graph showing the increase in world
population by region, 1950—2050 (columns on the right are projections).
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Climate graphs

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 9).
Climate graphs combine line and column graphs.
Temperature is recorded as a line graph and
rainfall is recorded as a bar graph.
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Month

Source 9 Aclimate graph showing the average monthly
temperature and rainfall in Perth
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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

1B What are the geographical skills?

indicates a population that is contracting or declining
(see Source 10).

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.

Male Age (years) Female Male Age (years) Female

80+ || 80+

75-79 75-79

......... 70-74 70-74

65-69 65-69

60-64 60-64

55-59 55-59

50-54 50-54

45-49 45-49

........ 40-44 40-44

35-39 35-39

30-34 30-34

25-29 25-29

20-24 20-24

15-19 15-19

10-14 10-14
5-9 5-9

109876543210
Percentage of the total population

012345678910

0-4 I
76543210 01234567
Percentage of the total population

Source 10 Population pyramids showing growing (left] and contracting (right) populations

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.

Carbon dioxide emissions per person (tonnes)

The scatter plot in Source 11 compares 05
carbon emissions per person with gross 02
domestic product (GDP) per person for &
selected countries. It is essentially testing 0.05.

the theory that emissions are higher in
countries with a higher GDP (which is a
measure of wealth).

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.
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Source 11 Ascatter plot measuring carbon dioxide emissions against GDP

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.
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Other graphic representations

: _ In addition to maps and graphs, geographers use a range of other graphic representations to
;T:;g‘;ﬂg%:gg:sn; (GIS) " communicate information they have collected. These include geographical diagrams, tables,
system for navigation and sketches and geographical information systems (GIS). These ways of presenting information
information collection allow geographers to communicate their findings in the clearest and most appropriate manner.

geographical

Geographical diagrams

Rate of snow melts 1900-2020

Geographical diagrams are simplified 14
drawings of the real world. 1245
They allow geographers to show the 10 \\
features or characteristics of places £ 8 N

. . m O
or things much more directly than o 4

e . . < \
describing them in words. Certain 2 NG
interesting or complex processes can 0 S o 2 g 3 8 9
be more easily explained and e 2 2 2 o ° 9
demonstrated in a diagram, Year

and communicated quickly and
effectively by simple visual

Glaciers
representation (see Source 12). Estimated line = — =

lce Q

1912

Source 12 This diagram shows the
dramatic rate at which snows have
melted on Mount Kilimanjaro.
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Tables

Tables allow geographers to organise data
by placing it under different headings.
Tables can be useful for presenting
information over a range of time periods

or locations, and represent multiple
relationships that are often too complex to
depict in a graph.

Source 13 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 | Glacier | Glacier | Total
(10°m? | areaA | areaB | areaC | areaD | areaE | areaF | areaG
3 27 811 372 158

1912 5676 5011 12058
19583 3829 0 16 2156 493 181 0 6675
1976 2440 0 0 1409 209 13 0 4171
1989 1900 0 0 1168 147 90 0 3305
2003 1304 0 0 1025 132 49 0 2510

Geographical sketches

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

are relevant to the current geographical

Field sketech - Twelee Apostles, 20 November, 2012

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

Headlands ?
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IVT—' Key skill worksheet
Questioning &

researching:
Drawing a field sketch

geographical sketch

a sketch focusing on
those parts of the
environment relevant to
the geographical study;
often completed in the
field but sometimes from
a photograph

Source 14 Field
sketches are useful for
capturing information
quickly and directly.
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Geographical information
systems (GIS)

A GIS is a way of collecting, storing,
presenting and using geographical data.
GIS encompass collecting geospatial data —
real-world distance between landmarks,
water depth, height and width of buildings,
layout of streets and suburbs — and

@ Check your learning
Topic 1.3

presenting it through digital means.
Smartphone apps such as 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 have many
different applications and are used for
planning, telecommunications, transport
and logistics, to name just a few.

Source 15 GIS gatherand presentreal-world geographical data using computer technology. Today, GIS
can be found on almost every smartphone in the form of apps such as Google Maps and Google Earth.

@mmw Maps
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Source 16 Ascreenshot of a World Bank GIS map exploring the link between topography and

accessibility in Papua New Guinea.
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1B What are the geographical skills?

Interpreting and analysing
geographical data and
iInformation

Interpreting geographical images

Whether you take a geographical image during a fieldwork study, or find images online, you
need to develop the skill of interpreting them. Geographical photographs are taken to depict a
place or particular feature of the landscape at a point in time for the purpose of demonstrating
an aspect that is being studied. This is quite different from taking photos of you and your
friends for fun, or even from taking an attractive picture of a landscape. 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. Source 17 outlines the different angles.

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, objects (e.g. the mountain and the
tent) can hide the landscape behind them.

OBLIQUE AERIAL PHOTOGRAPH

The camera is positioned above the
landscape and angled towards the scene
being photographed. This 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. Objects
in the background seem much smaller than
those in the foreground.

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
(e.g. the steepness of the mountainside or the
depth of the crater) from plan view.

Source 17 Differenttypes of geographical photographs
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Analysing satellite images

satellite image A satellite image is taken from space. It allows us to see large areas of the Earth’s surface.

an image of a place taken These images are often used to investigate patterns such as the streams and rivers that radiate
from satellites orbiting

above the Earth’s surface from mountains, like on Mount Kilimanjaro. It is difficult, however, to see smaller features of

the environment.

Source 18 This image of Mount Kilimanjaro was taken by a satellite orbiting at 830 kilometres above the
Earth’s surface.

Analysing false colour images

LEGEND A You may have heard the terms ‘false colour image’
I Rich vegetation 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.

Source 19 This false colourimage of Mount Kilimanjaro was taken by
a Japanese satellite. The use of false colour helps us see the extent of You should examine the accompanying legend to
vegetation around the mountain. interpret the colours used in a false colour image.
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Analysing maps

One of the most useful tools that geographers use to process information is a map.
Sometimes you will create maps to represent 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 so it would not be an accurate
representation of the area. When properly used, maps can reveal a great deal about our
planet and the ways in which we use it.

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 representations is provided in this topic.

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 they can
see where the land goes up and down.

Interpreting cross-sections can increase our
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.

Height
(metres)
5000 A

4000 -

3000 A

2000 A

1000 A

Sea level O
-1000 ~
-2000 -

Greater (Eastern) Antarctica TRANSANTARCTIC
Casey (Australia) MOUNTAINS

ice sheet ﬁScott Base (New Zealand)

A | lp Ross lce Shelf
»

500 1000 1500 2000 2500 3000 B

Kilometres

Source 20 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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map
a simplified plan of an area
shown from directly above
the area

plan view

a way of showing an area
as if the viewer is looking
down on it from above;

a bird’s-eye view

relief
difference in height from
the surrounding land

contour lines

lines drawn on a map that
connect points at the same
height to show the height
and steepness of land
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Interpreting &

analysing

Drawing a cross-section
using contour lines

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

Step2 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.

Step3 Make small marks on your paper
where each contour line meets it and
write the height of the contour.

Step4 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 B

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 20 on
page 25.
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(see Step 5).

3600

[ona| BES BAOCe SN
o
js3
©
)

[ena| ess anoqe sesjaN

Source 21 Across-section that has been created from a topographic map of Hawaii
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ROUND HILL OR VOLCANO

Topographic maps

A piece of paper only shows two
dimensions: width and length. The
Earth’s surface, however, has a third
dimension: height. Cartographers (map
makers) use a variety of methods to show
this third dimension.

Topographic maps are one of a
geographer’s most useful tools. Most
topographic maps show a small region,
therefore they can show that region in

Source 22 Common contour patterns on topographic maps

28
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great detail, right down to individual
buildings and rocks. They also show
the height of the land above sea level
through the use of contour lines,
which join together all places of equal
height. By learning to interpret the
contour patterns made by these lines,
you can work out the shape and height
of the land that has been mapped

(see Source 22).
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Digital maps and terrain models

There are about 6000 human-made satellites
orbiting the Earth. Many of these collect
digital data about the shape and height of
the land and transmit it back to computers
on the ground. This data is then interpreted

and can be used to draw maps. Cartographers
can use computer programs to add colours

to these digital maps to highlight certain
aspects of the environment. In Source 23, for
example, the land has been shaded according
to its height. The data can also be manipulated
in other ways. In Source 24 it has been used

to create a side view of the landform being

mapped. This type of illustration is known as
a digital terrain model.

Source 23 In this digital map of the Mount Kilimanjaro region, land has been
shaded according to its heightabove sea level. Shadows have also been
added to help map users understand the shape and height of the land.

e — oS N

Source 24 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.

Cal’togl’ams CARTOGRAM SHOWING THE PERCENTAGE OF THE POPULATION LIVING

ON MORE THAN US$200 A DAY
You will have already seen cartograms in the

course of your geography studies. These are the
maps that look distorted and have areas that
appear thinner or more enlarged than they
would normally be, depending on what they

are showing. Cartograms are sometimes called
‘value by area’ maps, which means the spaces on
the maps are distorted to show a representation
of a value rather than land area. There are

various software programs available that can oY

-
<

generate cartograms. = — e 2 SRR
Source 25 This cartogram shows the percentage of the population living
on more than US$200 a day. The distortion shows that the United States
has many more people living on this amount than Asia does.

Enlarged map
World: Percentage of
population living on more

than US$200 a day
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|dentifying patterns and relationships

An important skill you need to develop in the study of geography is that of identifying
patterns and relationships in data. Geographers look for order, diversity, trends, patterns,
anomalies and relationships in their information. It can often help to classify information
by sorting it into groups.

Using models to identify trends, patterns and relationships in
geographical data

There are a number of methods and models that geographers use to help them identify
trends, patterns and relationships in geographical data. These include the SHEEPT method
and the PQE method.

Using the SHEEPT method

SHEEPT is a tool used by geographers to help them consider the many factors that may
contribute to the patterns identified in their data. When you are examining issues related to
your inquiry, it is useful to think about them in terms of these six factors and rank them in
order of importance. This will help you reach your conclusions. The letters SHEEPT stand for:

social — factors relating to culture and people

historical — factors relating to past events

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

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

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

technological — factors relating to the availability and use

of different types of technology (including the development
of greener technologies, alternative energy sources

and GIS).

Source 26 The SHEEPT method \%
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1B What are the geographical skills?

AFRICA: ENVIRONMENTS

LEGEND

] o
- iid
Open savannah
(mostly grassland)
| Woody savannah
_| (grassland with trees)

- ForeSt
z Mountains

Cropland
Urban area

Sea floor relief

[ ]

Country border
----- Disputed border

° Largest city
Town

A Highest mountain

N

!

0 500 1000 1500 km

Lambert Azimuthal Equal Area Projection

Source 27 Source: Oxford University Press
Using the PQE method E——
PQE is a tool used by geographers to describe the data and information they have gathered Africa: Environments

(particularly on maps) and to look for patterns in this data. The letters PQE stand for pattern,
quantify and exceptions.

On the next page, there is a sample piece of writing (Source 28) using the PQE method to
describe the distribution of forested areas in a physical map of Africa (Source 27). Read the
highlighted sections closely. These are sentence starters that can be used to structure your
response when you're using the PQE method.
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Pattern — In this step, you need The uneven pattern of this|physical map|shows that forests are
to give a general overview of

any pattern you may identify.

Quantify — In this step, you ) ) )
need to add specific and hectaves of forest Located in Central Africa, indicated by the

accurate information to define dark green shading on the map. This is the largest section of
and explain the pattern.

Exception - In this step, you ) )
need to identify anything that constal aven bn wWest Africa.
does not fit your pattern.

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

/

L

Located mainly in Central Africa.

The evidence that quantifies this pattern is the 240.3 million

forest in Africa; the secondl Lavgest (s just 25.4 million hectares,
Located in the east.

The exception to this pattern is the small forest reglon in the

Source 28 Using the PQE method to analyse a map of environments in Africa

quantitative data
information that can be
recorded as numbers

qualitative data

information that can be
recorded as description

E] Check your learning
Topic 1.4

Distinguishing between quantitative and qualitative data

Primary and secondary data provides either quantitative data or qualitative data.
Quantitative data includes anything that can be recorded as numbers (for example, Uluru
is 3.6 kilometres long and 1.9 kilometres wide and has a circumference of 9.4 kilometres).
Qualitative data, on the other hand, includes anything that can be recorded in words (for
example, Uluru, one of Australia’s best-known natural landmarks, is very large).

When you investigate any topic in geography, you should try to use 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 to be
more valuable because it is less open to personal interpretations and can be more accurately
represented in graphs and charts.

It is also important to make sure that you record all your data without errors, and that it is
balanced and fair, and is not influenced by your personal opinion.

Source 29 The POE method and the SHEEPT method use different types of data.

The PQE method uses mainly quantitative data. The SHEEPT method uses qualitative and
quantitative data.

Examples of quantitative data Examples of qualitative data

e climate and temperature statistics e opinions

e tourist numbers e points of view

e population figures e personal stories

e types and amounts of food grown e likes and dislikes

e forest clearance rates e feelings

e numbers of people killed in natural disasters
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ﬂ Key skill worksheet
Concluding &
decision making:

Evaluating
effectiveness

'ﬁ* Check your learning
Topic 1.5

1B What are the geographical skills?

Concluding and
decision making

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

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 30).

Responding

The title of my geographical inquiry is: [

My geographical inquiry set out to investigate: |

| was able to complete all stages of my
geographical inquiry.

| was able to plan my inquiry effectively.

My maps, graphs, tables and diagrams were

clear and accurate.

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

As well as reflecting on the ways in which you

conducted your inquiry, you also need to respond to
' what you found out. Based on what you have found,
you should recommend some action to address

your findings.
Geographers often use the information gathered

CICICTCT0) ] 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,

| was able to communicate my findings in an

interesting and appropriate way.

My areas of strength are:

I'm getting much better at:

The part | found most difficult was:

| need the most help with:

The most important thing | learnt from
my inquiry was:
This issue is important to me because:

This issue is important to my community/
country/world because:

Source 30 Aself-evaluation checklistis a very useful way of reflecting on
the findings of your geographical inquiry.

OXFORD UNIVERSITY PRESS

HIEH N or to lobby local, state or federal government about
a particular concern. This can be done via various

means, from presenting official reports or studies, to

using social media and starting an online petition.

|
|
e commems | The work you do as a geographer can contribute to
|
|
v Commems |

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.

e 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?

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

A key skill in the study of geography is the ability to to communicate your findings clearly and

(=) Additional resource
Using cognitive verbs
L]

KEY SKILL
Communicating

a W
S

suits your audience and purpose:

written methods, such as essays or reports

effectively. There are several ways of doing this and you should select the method that best

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.

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.

Step2 Plan your presentation carefully so it
has a clear beginning, middle and end.
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Step3 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:

e 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.

e Only include visuals that relate to
the content on that particular slide.

e Only use animations and transitions
if it adds value to the point you are
making. Otherwise they will distract
the audience.

e Use a design that ensures your
audience can clearly see and read
the slides. Consider colours, font
size and readability.
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What are the geographical skills?

Step 5 Do not just stand up and read out the Check that your speakers are working
text on each slide. Instead, talk in a if you are using any videos or sounds.
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.

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.

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. Practise the skill
Deliver your presentation 1 Prepare and deliver a PowerPoint
presentation on an issue of geography that
Step 7 Prior to class, check that everything you find interesting. Ensure you include
is working as it should and that the some interesting visual elements, such as
screen you are projecting onto is ready photographs or graphs, as well as your
and clearly visible to the audience. key points.
e

Check your learning
Topic 1.6

Source 31 Carefully plan and practise your presentation so you can deliver it with confidence.
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2.1

Learning
intention

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

» identify and describe
the world’s major
biomes and their
distribution.

biomes

large areas of the Earth
that are home to plant and
animal communities with
common characteristics,
which are adapted to that
environment (e.g. desert
or forest)

tropical rainforest

a biome that lies between
the Tropic of Capricorn
and the Tropic of Cancer,
which has high regular
rainfall, high average
temperatures and a high
level of biodiversity

Source 2 The tundra
biome circles the North
Pole and locations in this
biome, such as this one
in Alaska, have very low
temperatures and short
growing seasons.As a
result, thereis very little
plantdiversity. In fact,
the word ‘tundra’ means
‘treeless plain’.

B Key skill worksheet
Interpreting &
analysing: Describing
patterns on
choropleth maps

Map it!
World: Biomes

he world’s biomes

In order to study and understand the different environments on Earth, geographers divide the
planet up into a number of distinct areas called biomes. Biomes share similar features (such

as weather, climate, soil and landforms) and are classified according to the types of plants and
animals that live there.

Each biome has particular features that make it unique (that is, different from other
biomes). For example, one biome might be hot and rainy most of the time, while another
biome may be cold and dry most of the time. These different weather and temperature
conditions mean that the plants and animals that live in these
different biomes have adapted to their environment over time,
and interact with each other in unique ways.

Types of biomes

Not all geographers and scientists classify biomes in the
same way. Some use a simple classification system that
includes just two biomes:

e terrestrial biomes — those found on land
e aquatic biomes - those found in water.

Others use a more precise classification system that
divides these two main biomes into as many as 15 separate
subcategories. The most common types of terrestrial and
aquatic biomes are shown in Source 3.

Source 1 Coralreefs flourish in warm,
tropical waters and are home to a wide
variety of aquatic plants and animals.

Features of different biomes

In certain biomes, such as tropical rainforest, there is an abundance of plant and animal life.
This is because the weather conditions favour a huge variety of species. A recent study of a
Colombian rainforest, for example, found 596 bird species, 150 different species of amphibians
and more than 200 species of mammals. Scientists estimate that there are more than
100 000 insect species per hectare in this rainforest and more tree species in a single hectare of
this rainforest than there are in the whole of North America. This explosion of life is due to the
year-round high temperatures and rainfall in the region.

At the other end of the scale is the coldest biome, the polar lands. This biome includes
the continent of Antarctica. Even though Antarctica is twice the size of Australia, it contains
virtually no native species of plants or animals. Only two flowering species of plants exist on
the continent and the largest native land animal is a 1-centimetre-long wingless midge (fly).
There are no native mammals, amphibians or trees in Antarctica. It is too cold, too dry and
too windy for plants and animals to flourish.
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2AWhat are biomes?

WORLD: BIOMES
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LEGEND:
TERRESTRIAL BIOMES 2.1 Check your learning
[ Polar lands [ Tundra [ Boreal B Mountain Retrieve

forest vegetation

1 In your own words, define the term ‘biome’.

2 Use the information in Source 2 to identify
the characteristics of the tundra biome.

Comprehend
3 Explain how climate influences the location
of the world’s biomes.

7] Temperate Grasslands Desert Tropical
.fore§ . = n rainﬁ‘)orest 4 Use Source 3 to describe the distribution of
N N the world’s grasslands.
Apply

5 Imagine travelling from the northern tip of
North America in Canada to the southern
tip of South America in Chile. List, in order,
the biomes you would travel through on
this journey.

6 Create a PowerPoint presentation on
the ‘Biomes of the world’. Each slide
should contain an image of a biome and a
description of where it is located and what
it looks like. Make sure that you give the
correct bibliographic details of your images.

|

AQUATIC B Freshwater
BIOMES

Source 3
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2.2

Australia’s biomes

Australia is one of the world’s largest countries. The northern part of Australia lies in the

Learning
intentions

tropics, while the southern part extends into the sub-Antarctic regions. The sheer size of the

land mass, which spreads across much of the Earth’s southern latitudes, means that there is a

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

» identify the major
biomes of Australia

» describe the spatial
distribution of
Australia's biomes.

AUSTRALIA: BIOMES

wide variety of biomes in Australia.

120°E

LEGEND
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0 km i :
130°E 140°E 150°E
Source: Oxford University Press
Map it!
Australia: Biomes
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Many of Australia’s biomes have been changed by human activities. More than half of
Australia’s total land area is now used for food production, particularly sheep and cattle farming,
covering 430 million hectares of land. This has resulted in significant changes to vegetation,
land and water across much of the country. Source 4 shows Australia’s biomes before they were
changed by human activities, and climate graphs for three different biomes.

Cairns (tropical rainforest biome)

Altitude: 7m Climate: Aw
°C °C:23.2/°F:73.8 mm: 1271 /inch: 5Of9nm
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Sydney (temperate forest biome)

Altitude: 27m Climate: Cfa

OC °C: 18‘.0 /°F:64.5 mm: 912 /inch: 35.9rnm
40| {320
85|+t 280
30 H-HHHHHHHH 240
o LLLLELLEELT 0
| 160

120

10| B {80
s . NS o

0 0
JFMAMJJASOND

OXFORD UNIVERSITY PRESS



2AWhat are biomes?

Ly © \ 5 ;
o e oS U

Source 5 The Daintree Rainforestin Queensland is part of the oldest rainforest on Earth.

. .
AU Stl’a| ia’s forests §ource 6 'Tr)e mountain ash trees

in Tasmania’s temperate forests
About one-third of Australia was covered in forest when colonists arrived in Australia. are among the tallesttrees in
Much of this land has now been converted to farming land. Australia’s forests vary the world.

greatly across the continent, according to the different climates and soils in each place.
In warm and wet places such as the east coast of Queensland and New South Wales,
rainforests covered the land from the top of the Great Dividing Range to the sea. These
ancient forests are the oldest continuing living rainforests in the world. They contain
a rich variety of plants and animals, many of which exist nowhere else. Their
importance to our understanding of the Earth’s biomes has been recognised as
three of these rainforests have been given World Heritage status.
While rainforests grow where there is little variation in rainfall and
temperature throughout the year, temperate forests can survive a much
greater range of climates. These temperate forests contain hundreds of species
of Australia’s iconic plants: the eucalypts and acacias. As Australia’s climate has
become drier, temperate forests have become a home for these amazing plants and
also the animals they support such as koalas, gliders and possums.
In the south-west corner of Western Australia, summers can be hot and dry while

winters can be cool and moist. This type of climate, known as a Mediterranean climate, Source 7 The Mediterranean
forests of Western Australia are

one of the most diverse biomes
in Australia.

occurs in only five places in the world, but together these places contain more than
10 per cent of the world'’s plant species. There are more than 5000 species of plant in
Western Australia’s Mediterranean forests, most of which are found nowhere else.

2.2 Check your learning (2]

Retrieve b Identify the type of scale used on this map.

1 Why is there a large variety of biomes in Australia? ¢ Describe the spatial distribution of Australia’s biomes.

2 Identify the major biomes of Australia using information d Describe the climate of the tropical rainforest biome.
from the map in Source 4. e Explain how this differs from the temperate forest climate.

5 The two types of forests in Sources 6 and 7 are located in

Comprehend the same biome in Australia (as seen in Source 4).

3  What is the dominant biome where you live?
Describe some of the ways this has been altered by
human activities.

a What does this tell you about diversity within
the biomes?

b Explain why this diversity occurs within Australia’s

4 ook closely at Source 4. R —

a What type of map is this?
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2.3

Learning
intention

By the end of this

topic, you will be

able to:

» understand the
influence of climate

on the productivity
of biomes.

WORLD: CLIMATE ZONES

Climate and biome
productivity

As you have learnt, the Earth'’s surface is covered by a wide variety of biomes. The biome that
exists at each place is largely determined by the climate at that place. It is important not to
confuse weather with climate. Weather refers to the day-to-day changes in conditions such as
temperature, rain and wind. Climate refers to the average weather using measurements taken
over a long period of time, usually 30 years. Source 8 shows the broad climate zones on Earth.
Just as Source 3 on page 39 shows the variety of the world’s biomes, there are many variations

2000 " 4000 km

within each of the world’s climate zones. o
LEGEND

Polar: extremely cold all year;
nearly all snow and ice; less than
250 mm precipitation per year
Cold wet: cold winters, cool to
hot summers; moderate rain all year
Cold dry winter: cold dry
winters, cool to hot summers;
moderate rain all year

Cold semi-desert: hot in

1 summer, cold in winter; 250 mm

to 500 mm rain per year

Cold desert: hot in summer,

cold in winter; less than 250 mm

rain per year

Mild wet: mild; rain all year

Highlands: cool to cold occurring

in mountains and high plateaus;
snow cover increases with altitude

\ ) G g Subtropical wet: warm;
INDIAN A - . & rain all year
OCEAN TSRy C - = \ Subtropical dry winter: warm
’ 22 AL all year; dry winter

Subtropical dry summer:

warm all year; dry summer
[ 7| Hot semi-desert: hot all year;
L1250 mm to 500 mm rain per year
Hot desert: hot all year; less
than 250 mm rain per year
Tropical wet and dry: hot all
year; wet summers, dry winters

Tropical wet: hot; wet
for most of the year

Source 8

@ Map it!
World: Climate zones

Source: Oxford University Press

The productivity of the biomes

While some of the biomes support a wide variety of plants and animals, others support

very little. There are several ways to measure the productivity of a biome; one of these is to
measure the biomass. Biomass refers to the weight of all the parts of the biome that are, or
were once, living. This includes the trunks, branches and leaves of trees, as well as the insects
and other animals both above and below the ground. It is obviously impossible to weigh a
whole rainforest or desert, so scientists calculate the average biomass over a small area of each
biome. One method is to calculate the amount of carbon dioxide that the study area takes in
during photosynthesis minus the amount of carbon dioxide released. Satellites fitted with very
sensitive instruments are leading the way in measuring carbon dioxide levels.
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Productivity: grams of carbon

Comparing patterns
on maps

One of the most common ways that
geographers analyse and explain the world
around them is by looking for patterns in
geographical data. For example, by comparing
patterns on maps, they can examine the
relationship between climate and farming.

To compare patterns on two maps, follow
these steps:

Step 1 Look carefully at the first map,
particularly the title and legend, so that
you understand exactly what it shows.

2AWhat are biomes?

KEY SKILL
Interpreting &

map (Source 3 on page 39) relates to
‘tropical wet’ on the climate zones map
(Source 8).

analysing

Step4 Use an atlas map to find out the names
of the places where this association

Ooccurs.

Step5 Make a statement that sums up your
associations. For example, tropical
rainforests are the dominant biome in
places with a tropical wet climate such
as Brazil and Indonesia, where it is hot

and wet for most of the year.

Practise the skill

step2 Repeat this for the second map. 1 Use Source 8 on page 42 and Source 3 on
page 39 to account for the distribution of:

Step 3 Logk at each map carefully and note a  boreal forests

regions where there seems to be a

: ' : b grasslands.

correlation (relationship). For example,

‘tropical rainforest’ on the biomes
2000 .
g 2.3 Check your learning
§ 1500+ _
o Retrieve
g 1000+ 1 What is the difference between weather and climate?
g 2 ldentify the three most productive biomes using information
2 500 f
g rom Source 9.
o
B ol = Comprehend

& K S . S & 2 . ) . .
& /\\}0‘3 & ,@’%\O &7 6\?9 Q??Q) & 3 The rainforest shown in Source 10 is on the island of Borneo.
& P & & & & . . "
Q)é ~ QQ,« € @ a Use an atlas to find the location of this island.
o&“{b «Q)@ ,QOQ\ b Using Source 8, describe the climate of this place.
N ¢ Using Source 9, describe the productivity of this place.
Biomes

Source 9 Graph showing the carbon productivity of the
terrestrial biomes

Source 10 The rainforests of Malaysia have one of the

world’s highest levels of biomass production.

Using Source 3 on page 39, describe the biome of
this place.

Complete questions 3a—d for the location shown in
Source 2 on page 38.

Complete questions 3a—d for the location shown in
Source 6 on page 41.

Analyse

4 Use the geographical concept of interconnections to analyse
the link between climate and productivity.

Apply

5 Discuss the influence of climate on biomass production in
different biomes. You may need to do some extra research
online to complete your answer.

"

A

BIOMES" %



2A

SKILLS IN
CONTEXT

It is one of Australia’s wettest towns and is hot and humid
for much of the year. As well as creating ideal conditions for
rainforests, this climate has high biomass production and is
ideal for planting and growing crops such as sugar cane and
bananas. The town was established in the 1870s and clearing
the rainforest for sugar-cane farming began soon after. Today,
the Innisfail region is an important part of Australia’s sugar-
cane and banana industries. These products are transported to
supermarkets throughout Australia and to international

@ Test me!
Once you've finished

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

markets such as Canada, China and Japan.

KEY SKILL
Interpreting &

analysing

Estimating gradient (angle of the slope) and
aspect (direction of the slope) are important
skills for geographers to master.

Estimating gradient

Using a topographic map, such as the

one in Source 12, it is possible to estimate
the gradient between two points by following
these steps.

Step1 Determine the height of the two points.
For example, Mount Chalmynia (GR
743632) is at 393 metres and Fitzgerald
Creek (GR 779625) is at 50 metres.
This is determined as Fitzgerald Creek
lies on a contour line. The contour lines
are shown for every 50 metres in height
(see the map’s legend). This is the first
contour line when travelling inland from
the coast. The coast is always 0 metres
in height.

Step 2 Estimate the difference in height
between these two points (known as
the rise): 393 — 50 = 343.

Estimate the straight-line distance
(known as the run) between these

D SOCIAL SCIENCES 9 AUSTRALIAN CURRICULUM

Rainforests and sugar cane

The town of Innisfail in Far North Queensland lies in a
region once covered in tropical rainforest.

Source 11 Harvesting sugar cane in the
Innisfail region

two points using the line scale. This
is 7.5 kilometres or 7500 metres in
this example.

Step4 Divide the rise by the run and multiply
this by 100: (343/7500) x 100 =
4.5% slope.

Estimating aspect

The aspect refers to the compass direction
that the slope is facing. This is also simple to
work out by following these steps.

Step 1 Using the information we found out
when estimating the gradient we can
tell that the terrain slopes down from
Mount Chalmynia (at 393 metres) to
Fitzgerald Creek (at 50 metres).

Step2 Picture an arrow from the high point
(Mount Chalmynia) to the low point
(Fitzgerald Creek) and estimate the
direction of this arrow using the north
arrow. This arrow would be pointing
east south-east. The aspect therefore

is east south-east.
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Practise the skKill

1 Estimate the aspect and gradient of the slope between
Mount Arthur (GR 802673) and Cooper Point (GR 827682).

2 Is this slope less steep or steeper than the slope between
Mount Chalmynia and Fitzgerald Creek?

3 Estimate the gradient and aspect for the slope between
Mount Arthur and Fitzgerald Creek.

4 Identify three pieces of evidence that the terrain in
this region varies from flat and swampy to rugged and
mountainous.

2AWhat are biomes?

5 Identify the location of one sugar-cane farm using a
six-figure grid reference.

Extend your understanding
1 Which of the world’s major biomes are shown on the map
of the Innisfail area in Source 127

2 Describe the location of sugar-cane farming in this region.
Why do you think the farms are located where they are?

3 Describe the relationship between rainforest and terrain in
this environment.

4 Explain why you think this relationship exists.
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Learning
intention

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

» identify the biomes
around the world
that produce the
foods and plant
material people
consume.

nomadic pastoralists
people who use the
practice of herding
livestock throughout the
year in order to find food
and water

commercial farmers
people who use the
practice of farming to
supply the needs of
other people

subsistence farmers
people who use the
practice of growing crops
and raising livestock to
feed themselves and
their family

Quiz me!

A quick quiz on
where food is
produced

Where food Is produced

Much of the world’s natural land cover has been changed by humans to grow food. As the
human population has increased, more land has been needed for this purpose. The type of
farming employed in each place is determined by many factors. Important natural factors
include the climate, particularly rainfall and temperature, and the fertility of the soil. Where
natural conditions are favourable — such as an area with mild temperatures, reliable rainfall
and fertile soil — agriculture can flourish and the food grown can support a large population.
Important human factors that influence the type of farming that takes place include the level
of technology available to farmers, the demand for a particular food or fibre product and the
expertise of the farmers in that area.

Nomadic pastoralism

Nomadic pastoralists are communities that move throughout the year to find food and
water for their animals. In the north of Europe and Asia, reindeer farmers move their herds
south as winter approaches, and then north again when winter snow and ice thaw and the
animals can feed on the tundra grasses. In desert areas of Asia and Africa, farmers move their
herds of camels, goats or cattle to follow the rain, which brings fresh grass to different places
throughout the year.

Commercial farming

Commercial farmers are those who grow food and fibre to supply the needs of other people.
Each commercial farmer will grow the crop or raise the animal that best suits the local
environment. Their produce then becomes part of a vast supply network that connects the
globe. Because of this network, there is probably food in your kitchen cupboards produced on
farms from many different countries. This may include tuna from Thailand, baked beans from
Italy, peanuts from China, peanut butter from Argentina and broccoli from Belgium.

Subsistence farming

Some farmers only grow enough food to feed themselves and their own family. It has

been estimated that this is the way of life for as many as 2 billion people. Compared to
commercial farming, subsistence farmers usually only have a small plot of land and low
levels of technology with which to work their land. For tens of thousands of years, subsistence
farming was practised by most agricultural communities throughout the world. As technology
developed, farmers became able to grow more food and fibre than they needed. Farmers could
sell their excess crops for a profit, leading to the establishment of commercial farming.

o
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2B What does it take to produce our food?

WORLD: AGRICULTURAL REGIONS

LEGEND

Agriculture
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crops and livestock

E Intensive — rice dominant
- Commercial — grain dominant

- Commercial — mixed crops
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») - Z . .
= S g X = e i Commercial — extensive
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Commercial — intensive
livestock

Specialised crops

- Dairy farming
- Forestry
:] Little or limited agricultural use

ATLANTIC
OCEAN

 Tropic of Capricomn

INDIAN
OCEAN

2000 4000 km

A subsistence farmer These Mongolian goat farmers are nomadic, moving in All of Australia’s farms are

in Rwanda hoes a response to seasonal climate changes. Their homes, commercial farms. Animals and
potato field. known as yurts, can be dismantled in a few hours and are crops, such as this wheat in
carried on horseback to the new grazing area. South Australia, are sold for profit.
Source 1 Source: Oxford University Press
2.4 Check your learning g
Comprehend 5 Australia’s food comes from commercial farms, not only

in Australia but from around the world. Select one of the

1 Refer to Source 8 on page 42 and explain how the
types of commercial farming shown in Source 1.

climate influences the type of farming practised in .
particular places. a Describe the location of this farming type. /)

2 Explain how nomadic pastorialism is a response b Use Source 8 on page 42 to describe the types of
to climate. climate at these locations.

¢ Use Source 3 on page 39 to identify the natural

Analyse biomes of these places.
3 Use the information in Source 1 and your knowledge of
the world’s biomes to identify the biomes around the Apply
world that produce the food we eat. Refer to Source 3on 6 On a world map in your classroom, create a display
page 39 if you need to refresh your knowledge. showing the farming categories listed in Source 1. Add
4 Compare the level of technology used by each of the labels showing your answers to questions 5b and 5c¢.

three farmers shown in Source 1. Consider how this will
affect their ability to grow food.
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2 5 Food production in
—. Australia

intention
By the end of this Australian farmers are among the most productive in the world. Not only do they supply
topic, you will be more than 90 per cent of the fresh food such as fruit, vegetables, eggs, milk and meat
able to: consumed by Australians each year, but they also export food to markets around the world.
» identify Australia’s Most of these exports provide food to the Asian markets of China, Japan and South Korea,
top food and fibre and generate billions of dollars for the Australian economy. It has been estimated that
exports. Australia exports enough food to supply the needs of 60 million people.
Source 2 * A% - @ Wheat 9% @ Cattle 17%
Australian farms 9% ° é_k_ﬂ © Coarse grains 6% @ Sheep 7%
produce a wide = Canola 2% © Wpol 7%
range of foods © Cotton 2:%: O Milk 6:/0
and fibres. This O Sggar cane 2% Ppultry 4%
hsh h O Wine grapes 1% O Pigs 2%
graphshowsthe O Pulses 1% (O Other livestock products 2%
amountofthese O Other grains & seeds 0% (O Other livestock 3%
foods produced (O Other crops 4%
as a percentage @ Fruit & nuts 7% @ Fisheries 5%
of the total value © Vegetables 6% (© Forestry 4%
of foods produced O Other horticulture 4%

on all Australian 47%H

—17%
farms.
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Beef farming in Australia

More than half of all Australian farms

raise cows for meat production. There

are about 28 million cows spread across
more than 40 000 farms. In northern and
central Australia, cattle farms tend to be

large stations where cattle forage over a large
area for food. This environment suits Asian
breeds of cows, which can withstand tough
conditions. Some of these cattle are exported
live on ships to markets in Asia and the
Middle East, particularly Indonesia. Others
are processed in Australia and the meat sold
in Australia and in other countries, particularly
the United States. In southern Australia,
cattle farms are not as large and European

Source 4 |n northern Australia, some cattle farms are so large that helicopters are used to muster
the cattle.

2.5 Check your learning

Retrieve
1

2 How does cattle farming differ in different parts
of Australia?

Comprehend

3 Select one of the top farming types as shown in Source 2.

OXFORD UNIVERSITY PRESS

Name Australia’s top five food exports using Source 2.

2B What does it take to produce our food?

breeds of cows are favoured. These produce
a higher-quality meat suitable for high-value
markets in South Korea, Russia and Japan.
As with all types of farming, cattle farmers
face many risks. These include natural risks
such as drought and the threat of disease.
There are also risks from human factors
such as competition from beef producers
in other countries and the threat of export
partners increasing taxes on Australian beef.
However, changes in the diets of many people
in developing countries has increased the
demand for beef, meaning that the future
looks bright for the Australian beef industry.

Enlarged map
Australia: Land use

o
-

Graph it!
Food production in
Australia

See, think, wonder

Examine Source 4.

¢ What do you see?

¢ What do you think?

e \What does it make
you wonder?

a Use Source 3 to describe its distribution in Australia.
b Summarise the natural factors that help to explain this
distribution.

Apply

4 To what extent do you agree with the statement,
‘All Australian farmers should grow the same food’?
Justify your response.
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2 6 he impacts of food
... production

intention

By the end of this There has been more extensive change to the Earth’s biomes in the past 300 years than in any
eplE, Jewedlll e other period in the Earth’s history. More than half of the world’s land area that is considered

ble to:
abieto habitable has now been converted into farmland to provide food and fibre for the world’s
» explain the impacts

of agriculture on

the characteristics
of biomes. being converted into farms. In some places, large corporations are converting the land, but in

most places, it is the work of small-scale farmers, motivated by the need to provide food for
their own families.

@ Eléiji;ef:mz on the Changes to Vegetatlon

impacts of food

people — and this area is expanding.

All around the world, the natural biomes of forests, grasslands, tundra and even deserts are

In many places around the world, very little original vegetation remains. Boreal, temperate and

production
tropical rainforests have been cut down, burned and cleared to make way for croplands and
pastures for animals. This has dramatically changed the ecosystems of these biomes, and many
animals of these regions are now vulnerable to extinction. Although this practice has slowed
in Europe and North America, it continues in much of Africa, Asia and South America. The
AUSTRALIA: expansion of cattle ranches, palm oil plantations and soybean farms in tropical rainforests are
LAND DEGRADATION key drivers of this deforestation.
-- LEGEND
% Natural vegetation  Salinity risk
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Source 5 Source: Oxford University Press
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Changes to saill

Natural soil fertility comes from the slow breakdown of rocks and
minerals and the decomposition of plants. Crops, including grass,
use this fertility to grow. When crops are removed, so are some

of the soil’s nutrients. If these nutrients are not restored, the soil
eventually becomes infertile. In some places, these once fertile areas
become as barren as deserts. About 12 million hectares of land — an
area about twice the size of Tasmania — a year are lost to this process,
known as desertification. Farming on hillsides once covered in
forests can also result in soil erosion because the soil is washed
down the hillsides into rivers and streams and carried to the sea.

Changes to the atmosphere

Farming contributes to climate change in several ways. Replacing
forests with farms means that the ability of the forest to store
carbon is lost. One of the quickest ways to remove forest is to
burn it and this releases the stored carbon into the atmosphere.
Farmers in the Amazon rainforest clear the forest by burning

in the dry season. In August 2019, satellites detected more than
80 000 wildfires in the region. In addition, some farming types
produce greenhouse gases that are released into the atmosphere.
Cows and sheep break down their food by enteric fermentation,
which also produces methane, a powerful greenhouse gas.
Growing rice in paddies also produces methane.

Changes to water

2B What does it take to produce our food?

Transpiration W’ 2
through natural w
B

vegetation aids \ Productive
the formation of agricultural
rain-producing field
clouds .
Vegetation
Small village protects .area
from wind
The village
has grown
Land has been into a town
cleared for
crops to support
the larger
population
Agricultural field i
has become
dry and
unproductive
The dry,
Natural windy terrain
vegetation has is prone to
been removed dust storms
and rainfall has and sand
decreased dunes

Source 6 The process of desertification

desertification

the transformation of fertile
land into relatively dry
desert areas

Most farm types require large amounts of water. In the past, farmers relied on natural

rainfall to water their crops and pastures, but an increased demand for food and changes to

enteric fermentation
the process by which

technology have meant that many farmers now access water in other ways. Streams and rivers animals break down food,

are diverted and dammed, and the water is stored and then used by farmers for irrigation. such as grass, in their

In some places, irrigation has caused salt in the soil to rise to the surface, making the soil
infertile. This increased salinity may lead to further desertification.

digestive systems

2.6 Check your learning &

Retrieve Apply

1 Identify two ways in which food production has altered 4
some biomes.

2 How does farming change the fertility of soil? 5

Comprehend
3 Look closely at Source 5.
a Describe which areas of Australia have lost more than
50 per cent of their natural vegetation since 1750.
b Summarise any links you can see between these areas
and other land degradation problems shown on the map.
¢ Using Source 4 on page 40, identify the biomes most
affected by this vegetation loss.

OXFORD UNIVERSITY PRESS

Create a flow diagram with boxes and arrows to show
how a farming area can become desert.

Look at Source 3 on page 39 and select one of the
terrestrial biomes shown (except for polar lands).

Use the map in Source 1 on page 47 to describe the
farming types that are now being practised in this biome.
What impacts described in this topic apply to the
changes in your selected biome?

Investigate a particular location in your biome where
farming is now the main use of the land. Discuss the
changes that have occurred in this location and outline
the reasons for these changes.
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2 Py he impact of palm oil
~...  plantations in Indonesia

intention

By the end of this Palm oil is one of the most versatile and widely used farming products. You will probably use
t(;)FI"ct’ vyl e some today. You may eat it in bread, margarine, ice cream, pizza, biscuits or chocolate. You
able to: .

may clean with it when you use soaps, detergents or shampoo. In some countries it is used

» explain the as a replacement for diesel and petrol to power vehicles. It has been estimated that each of us

environmental
environmenta consumes 8 kilograms of palm oil a year. As the world’s demand for these products grows, so
impacts of palm

oil production too does the demand for palm oil. The oil is extracted from the fruit of oil palm trees that grow

in Indonesia. in a narrow band near the equator.

Indonesia is the world’s largest producer of palm oil. The warm tropical climate and
abundant rainfall make ideal growing conditions, not only for the natural rainforest

/) 45N biome but also for the oil palm trees. For many of Indonesia’s poor rural people,

; [ O M O N palm oil provides them with the opportunity to improve their lives. To grow oil
SOAP palm trees, the tropical rainforest is removed. Excavators are used to push over
,";:s\’ the trees and stack them into piles, which are then burned. This releases huge

4 x\ d amounts of carbon into the atmosphere and blankets much of South-East Asia

- ' in a haze of acrid smoke for several months each year. Bulldozers then cut
Paim ' . TTes . .
HANDMADE?V'ggi = terraces into the bare hillsides to provide flat land. Oil palm trees are planted

iRpermint g Rosemar, on the terraces, where it takes about four years for the trees to mature and

produce fruit.

The biodiversity of tropical rainforest, with its amazing array of plants and
animals, is replaced with a single species: elaeis guineensis, the African oil palm tree.
It is difficult to know the exact size of the palm oil industry in Indonesia because much

m———

Source 7 Like

Scottish soap maker
Lomond, many producers
of goods and food
advertise when their
products do not contain SOM
palm oil.

of the land clearing is illegal and unregistered, but environmentalists estimate that there are
now 163 000 square kilometres of oil palm plantations in Indonesia. The country has lost
268 000 square kilometres of rainforest since 2000. This is an area larger than the state of Victoria.
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Source 8 The production of palm oil between 1970 and 2019
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2B What does it take to produce our food?

As a result of forest clearing, Indonesia is one of the world’s largest contributors to climate

change. It is also home to thousands of endangered plants and animals. Among them are

iconic rainforest species such as the Sumatran tiger and elephant, the Javan rhinoceros and the

orangutan. The Sumatran orangutan is among the world’s most critically endangered species

and may become extinct in the wild in the next two decades.

2.7 Check your learning

Source 9 This area of
foreston the Indonesian
island of Borneo has been
cleared and terraced for
apalm plantation. The
natural forest cover can be
seenin the background.

Source 10 Orangutansin
Borneo cross an area of
newly cleared rainforest.

ﬁ Quiz me!
A quick quiz on

the impact of palm
oil plantations
in Indonesia

Comprehend
1 Explain what palm oil is and how it is used.

2 Describe the changes that are made to the tropical
rainforest biome to grow palm oil.

Analyse
3 Examine Source 8.

a Describe the change in palm oil production between
1970 and 2019.

b Analyse why this change has occurred.

OXFORD UNIVERSITY PRESS

4 Use the geographic concept of interconnections to
examine the link between consumers in Australia and the
cleared rainforest in Source 9.

Apply

5 Develop a set of geographic questions to begin a
geographic inquiry into Indonesia’s palm oil industry.

6 Using the internet, investigate alternatives to palm oil.
Which do you think is the best and why?
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2B

ii—*i Test me!
Once you've finished

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

Climate change and food

The Earth’s climate is changing because human activities are releasing

greenhouse gases into the atmosphere.

These gases trap the sun’s heat and are causing the average temperature of the Earth’s surface
to rise. As well as gas emitters such as cars and power stations, the global food supply chain is a
major producer of greenhouse gases. Research has shown that over a quarter (26 per cent) of all
greenhouse gases come from this source, most from the farming stage of the supply chain. Beef
farming produces more greenhouse gases than any other type of agriculture. The elements that
make up the food supply chain are shown in Source 11.

KEY SKILL
Concluding &

decision making

Analysing secondary
geographical data and
drawing conclusions

It is important for geographers to be able

to correctly interpret data that has been
collected and represented by other people.
They often need to use secondary data
sources to draw conclusions about what they
have found. By following these steps, you will
learn to interpret a range of secondary data
sources (for example, graphs, tables, reports)
and use them to reach conclusions about
your investigation.

Step1 Once you have gathered a range
of secondary data sources for
your investigation, look at each
source carefully.

For each source of information, write
down two or three key facts that
are presented.

Try to summarise the key focus of
each data source in one or two
sentences. Identify any patterns or
exceptions that you notice.

Pay particular attention to the title,
the date of the data and where

N

Step 5

Step 6

Step 7

it came from. Is the information
contained in the source recent, is it
still relevant, or is it commenting on a
situation or place at a particular point
in time?

Remember to check the information
on graphs carefully. Pay particular
attention to ranges of figures and
make sure that you understand the
classifications. Are things being
measured in kilograms or tonnes,
for example? If the figures are in
kilograms in one source and in
tonnes in another, you will need to
convert the figures to the same units
of measurement to understand and
compare them.

Remember to think about bias — ask
why the author has written the piece
of information. Are they trying to
influence opinion on an issue? Are you
getting the complete picture? Try to
find a range of sources on the same
subject to ensure your data is as close
to complete data as possible.

Compare the facts and figures you
have summarised. It may be helpful to
use the PQE method to do this.
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2B What does it take to produce our food?

Step8 Use your notes to reach your own conclusion about Step9 Present your conclusion to an audience. This may be
the key question or issue that you are exploring. done verbally, graphically or in written form. Whatever
Support your conclusion with information from form you choose, make sure you use the evidence
the data. you have gathered to support your conclusion.
For more information on this skill, see page 33 of ‘The
geography toolkit’.
Practise the skill Extend your understanding
1 Examine the information presented in Sources 11, 12 and 1 Use the information presented here to propose ways in
13 and follow the steps provided to draw a conclusion which people could reduce the environmental impacts of
about the impacts of supplying food on the atmosphere. their diets.

2 Create an advertising campaign to communicate your
findings to the Australian public.

=B LB D
o — e - n =l

Above-ground changes in  Methane emissions from cows, On-farm emissions Emissions from energy use in  Emissions from energy use Emissions from the production
biomass from deforestation, methane from rice, from crop production the process of converting raw in the transport of packaging materials,
and below-ground emissions from fertilisers, and processing agricultural products of food items domestically material transport
changes in soil carbon manure and farm machinery it into feed for livestock into final food items and internationally and end-of-life disposal

Source 11 The elements that make up the food supply chain. Source of data: Science. Source of graph: Our World in Data
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Crops for human food 27%
21% of food emissions

6% of food emissions

Enteric Emissions  Burning of Manure Synthetic Rice
Land use for human food fermentation from soil  savannahs management fertilisers farming
8% of food emissions
Land Use . .
549 Source 13 The largestemitters of greenhouse gases in
n (o] . . .
Fandiuselforflivestook Land use change: 18% farming, in Australia and across the globe.
16% of food emissions Cultivated organic soils: 4% .
Savannah burning: 2% Source of global data: FAQ. Source of Australian data:

Department of Primary Industries & Regional Development,

Source 12 Global greenhouse gas emissions from food production. Government of WA.

Food production accounts for 26 per cent of all global greenhouse
gas emissions.
Source of data: Science. Source of graph: Our World in Data.
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2 8 Factors that influence
~..  food production

intention

By the end of this The amount of food produced on each farm depends on a wide range of factors. Many of
t‘iﬁ'c’ you will be these are linked to the natural environment where the farm is located; others are linked to
able to:

human factors such as the supply of labour available to the farmer and the finance they have

» describe the available. Some factors improve the productivity of the farm while others may limit

environmental,
economic and
technological
factors that
impact agricultural

its productivity.

2 Temperature: while different crops have Rainfall: all plants need water to
productivity. different tolerances to temperature, grow. Some prefer year-round rainfall

most prefer a temperature range while others prefer rain at particular
between 20°C and 30°C. Temperatures times of the year. All farmers carefully

Sunshine: places with more that are too hot or cold tend to limit monitor the rainfall in their area to

sunlight such as those nearer plant growth. decide on planting and harvesting

to the equator have longer times, and whether or not to add

growing seasons as all extra water through irrigation.

plants need sunlight.

Expertise: farmers often specialise in
growing a certain crop or raising a
particular breed of animal. This may
have been the case for many previous
generations, and they may have built
up a great deal of expertise about a
particular type of farming.

Landforms: the shape of the land
can impact on food production.
A gentle slope, for example, may
help with drainage, while a steep
slope may limit the crops that can
be easily planted and harvested.

Water supply: a nearby lake, river or
aquifer can provide water to irrigate
crops or to give animals water to drink.

Level of technology: in developed
countries such as Australia, farmers
can access many new technologies to
increase food production. These
include systems of irrigation, new
varieties of crops, pesticides and
fertilisers, and farm machinery such as
tractors and harvesters. Farmers in
developing countries may only have
access to simpler technologies such
as a horse-drawn plough or may have
to sow seeds by hand.

Labour: a supply of labour,
particularly during planting
and harvesting times, is a vital
factor for the productivity of

many farms.

Diseases and pests: all crops are
vulnerable to attack. This may be
in the form of insect swarms

such as locusts or fungal attacks
that may rot seeds in the ground

Soil fertility: all plants need nutrients
and minerals from soil. Some soils
are more naturally fertile and will
promote healthy plant growth. Others
are less fertile, and farmers may need
to add fertilisers and minerals to
increase the soil’s fertility.

Financial resources: many farmers in
the developing world have little money
or crops in storage. In some to buy machinery and hire workers, so
places this has a significant they rely on their own physical labour
impact on food production, and can grow only enough food to
reducing crop yields by half. feed their own families.

Source 1 Factors thataffect food production

8 Map it! The factors that influence food production described in Source 1 vary from place to place,
World: Crop yields so there are large variations in the amount of food that is produced in different places. In some
regions with favourable conditions, farmers produce large amounts of food and this helps to

hectare feed billions of people. In other places, production is limited by poor conditions, and farmers

a piece of land 100 metres
long and 100 metres wide these variations by estimating the amount of food produced on each hectare of land each year.

may struggle to produce enough food even for themselves and their families. Source 2 shows
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WORLD: CROP YIELDS

2C What factors influence the production of our food?

Arctic Circle

ARCTIC OCEAN

PACIFIC OCEAN

LEGEND

Equator

Average dry yield -
all crops
(tonnes/hectare/year)

0

ATLANTIC
OCEAN

$
0 1500 * 3000 km
—

10

:l No data

Source 2

Gathering relevant data

How do you investigate challenges to food
production? You can produce a range of
primary sources by conducting fieldwork,
such as geographical photographs, annotated
field sketches and recorded observations.

2.8 Check your learning

You might also conduct surveys or interviews
with friends, families and teachers about their
own food consumption. Secondary sources,
such as maps, graphs, tables and reports,
are also an important source of data for any
investigation.
you might gather these types of data.

Source: Oxford University Press

KEY SKILL
Questioning &

researching

Begin by making a list of where

Comprehend
1 Explain how the level of technology available affects food
production. Use information from Source 1 to support
your answer.
2 a InSource 1 the factors are shaded in one of
three colours: red, green or blue. What would be
appropriate labels for these three groups of factors?
b Explain how each group you identified in question 2a
influences crop yields.

Analyse

3 Most farmers continue to practise the same type of
farming year after year. Infer (suggest) why this might be
the case.

OXFORD UNIVERSITY PRESS

4 Examine Source 2.

a Describe the areas of the world that have the highest
crop yields. Use the map on the inside back cover
to help.

b Describe the areas of the world that have the lowest
crop yields.

¢ Compare this map with the map of world biomes in
Source 3 on page 39. Which biomes have the largest
crop yields? Why do you think this is the case?

Apply

5 Which of the factors shown in Source 1 do you consider
have the greatest impact on crop production? Justify
your answer.
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29 he importance of soll

. Many parts of the Earth’s surface are covered in a thin, fragile layer of soil. Soil supports plant
Learning

intention

By the end of this

topic, you will be
able to: and plants. Soil is a non-renewable resource - it takes thousands, even millions of years to

growth, including for food production. But what is soil, where does it come from, and how do
plants use it to grow?

Soil is a mixture of air, water, broken-down rock and organic material such as tiny animals

. . form. The stages in its formation are shown in Source 3.
» explain how soil

moisture influences
agricultural
production.

=B Quiz me!
A quick quiz on the

importance of soil

Stage 1: Rock is broken
apart or weathered by
natural processes such
as water seeping into
small cracks, freezing,
and expanding.

Stage 3: As plants
and creatures die and
leaves fall onto the
soil, they decompose
and add to the fertility
of the soil. This allows
other plants to
flourish in the soil.

Stage 2: As rocks break
down into finer and finer
particles, the minerals
within them become
available to plants.
Seeds carried onto
weathered rock by wind,
water, animals and birds
are able to germinate
and send roots down
into the new soil.

Source 3 The formation of soil over time
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2C What factors influence the production of our food?

Farmers harness the fertility of the soil by selecting crops that grow best in the available soil.
In some places, the soils are so fertile that virtually any crop will grow; in other places with poor
soils, farmers may have to add some of the missing nutrients that plants need. As one of the
world’s oldest continents, Australia has some of the oldest soils on Earth. The constant

weathering over millions of years has washed away many of the important

nutrients and minerals, and our soils are among the world’s poorest.
Australian soils are generally low in nutrients, thin and easily eroded.

Australian farmers have developed many ways of dealing with these

limitations. The most obvious of these is adding nutrients and chemicals

that are missing to the soil. Farmers regularly test their soil and will add

fertiliser containing those chemicals that their plants need. As crops

grow, they draw these nutrients from the soil, so farmers must continue

to replace them, often applying fertiliser annually.

Soil moisture

One of the important features of soil is the amount of water that it
contains. Fertile soils generally have a high moisture content whereas
infertile soils are usually much drier. Soil moisture is affected by the amount
of rain or irrigation water that falls on the soil, the amount of water that

evaporates from the soil and the make-up of the soil itself. It may only be a Source 4 The fertile soils of China have fed

tiny amount of water when compared to all the water on Earth, but the water hundreds of millions of people for thousands
held in soil is directly responsible for feeding all of us. of years.
2.9 Check your learning @

Comprehend
1 Summarise how soil moisture influences crop growth.
2 Explain why much of Australia’s soils are infertile.

Analyse
3  Why is the farmer in Source 5 measuring soil moisture? How is this
information useful to him?

4 Compare the farms shown in Sources 4 and 5. Use a Venn diagram
to list their similarities and differences.

5 Consider what is meant by this statement: ‘Every farmer in the world
is a soil farmer.’

Apply
6 Investigate the soil moisture maps on the Bureau of Meteorology
website (search for Australian Water Outlook).
a What do the maps show?
b Why would farmers be interested in these maps? Justify why you
think this would be the case.

Source 5 Astrawberry grower in the United
Kingdom uses a neutron probe to measure
soil moisture.

¢ Use the time aggregation tool to scroll through the ‘year’ data for A Weblink
the past 10 years. Describe the patterns you notice on these maps. Bureau f

d Compare the ‘relative data’ maps for 2009 and 2011. Why do you Meteorology
think there are such differences between these two maps?
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2.10

Learning
intention

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

» describe how
agricultural
innovations
have reduced
environmental
limitations on
food productionin
Australia.

weirs
dams built across a river to
trap water in a reservoir

spatial technologies

any computer hardware

or software that interacts
with real-world locations;
e.g. global positioning
systems (GPS), geographic
information systems (GIS)
and satellite images

Overcoming problems

No parcel of farmland is perfect, and farmers are continually looking for ways to overcome the
limitations of their natural environment. Some of the most common limitations in Australia
are connected to our climate and our soils. In many places in Australia, rainfall is too low

and too variable to support pasture or crop growth. In other places, our soils are too infertile
or too dry for farming to prosper. Yet Australia is an agricultural powerhouse, feeding not only
ourselves but also millions of people in other countries. This is because Australian farmers are
always looking at new and innovative ways to solve problems and boost production.

Finding water

Farmers in Australia have developed methods of managing water supply in a largely arid
country. In some areas, such as the Murray-Darling Basin, rivers and streams are dammed
with weirs, and water is diverted and carried by an intricate system of pipes and channels for
hundreds of kilometres to farms. In other places, farmers drill deep wells to access the world'’s
largest underground water reservoir: the Great Artesian Basin. These wells supply water to
cattle and sheep farms across much of inland Australia.

Spatial technologies are now being used to assess and manage water supplies in new and
innovative ways. One of the key technologies is remote sensing. Orbiting satellites fitted with
special sensors can measure the amount of water in the soil and the health of plants. This
can be linked to data from sensors on the ground to give farmers an accurate picture of the
water needs of their crops. They can then use their available water resources to deliver exactly
the amount of water each paddock needs at precisely the right time. This greatly reduces the
amount of water that is wasted through overwatering and crops lost due to underwatering.

SOUTHERN MURRAY—DARLING BASIN

Menindee Lakes( i
N Menindee LEGEND &
4 3 Water storage dam ||
Darling River ~ elvanhoe | Condobolin O e g
Pooncarie Lo Gl Orangee O Water storage dam
Lake Victoria ?;\\16( Forbes \7\/1 90 GL
| \(\\6“ Cowra ° e
Morgan ildura \,00 Wyangala Dam ) |:| Irrigation area
Murray, Renmark Roginyale MUrtumbyg, - Key environmental
River Loxton Balranald 1Y 9@6/9& Buggr/)s’ < asset
Ad aide Mur.ray Bi//abo,, > Gundagaj’ . e Town or city
urray Bridg — Crogy Wagga Wagga £
., Swan Hill®- Deniliiuin Blowering Dam : sCanberra
[ " Lower Lakes Avoc Shepparton '2/bingo Pam ..‘
b N River oy, angara D&m
Bancien Wodonga Hum Dam
J ‘ : patta eCooma .
Maryborough /e s Y
N Horsha % 92 1) Dartmouth Dam
, , " (@ O
Wimmera River 2\ N X0 Ri
| oddon Riter Seymour\glLake Eildon ©V€NS Mive
Cairn Curran Reservoir| Lake Eppalock™, . . o o
0 100 Campaspe River Melbourne

po Area of map tj

PN

Source 6 The waterinfrastructure of the southern Murray—Darling Basin
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2C What factors influence the production of our food?

Improving soils

Australia’s ancient soils are typically low in nutrients and
organic matter and are also easily eroded. Farmers typically
add fertilisers and soil conditioners to their land to improve
their soil and increase food production. This can be
expensive, so farmers carefully assess their soil regularly to
decide the correct amount and type of fertiliser for the time
of year. Each year, more than 5 million tonnes of fertiliser
are added to Australian farms, most of it designed to add
nitrogen to the soil. Research has shown, however, that

up to 50 per cent of this nitrogen is wasted and that some
farmers tend to over-fertilise, adding more than plants can
use. Furthermore, as nitrogen breaks down, nitrous oxide is
released into the atmosphere as a greenhouse gas that is 300
times more effective than carbon dioxide at trapping heat
from the sun. There is much research being undertaken

to help farmers become more efficient at using fertiliser to
improve their soils, save money and reduce emissions.

2.10 Check your learning

e L L LT

et

Source 7 Farmers can receive information about rainfall and
soil moisture on their mobile phones and tablets in real time from
satellites in space.

Comprehend b

1 Describe two enviornmental limitations on agricultural
production in Australia.

2 Summarise the methods that farmers use to improve the
soil on their farms.

3 Explain the ways that new technologies are helping
farmers overcome problems in Australia. 5

c

Analyse
4 Examine Source 6.

Imagine travelling by canoe from the Cairn Curran
Reservoir to the sea. How far would this journey be?
How many weirs would you cross? Express your
thoughts in a few sentences.

Describe the locations of the major irrigation areas.

Apply

While taking water from the rivers shown in Source 6 has
allowed farmers to grow crops, it has also altered the
natural flow of the rivers. This has been difficult to manage

for decades and is the subject of much controversy.

a How many water storage dams of more than
100 gigalitres are there?

Source 8 Fertiliser being added to crops
from a tractor-mounted spray boom

OXFORD UNIVERSITY PRESS

Investigate this issue and find out how the people of this
region manage their water supply.

‘@“ Explore it!
Avirtual field trip to

the Murray River

D Enlarged map
Southern Murray-
Darling Basin
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211 High-tech farming

Learning
intention

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

» understand how
technological
factors affect
agricultural
productionin
Australia.

monitor rainfall, temperature, rates of
transpiration, the health of crops and other -
vegetation and soil moisture. This is relayed &,
in real time to farmers on the ground.

Modern technologies have changed farming methods and made many farms in Australia

and around the world more efficient and more productive. The use of technologies such

as computers, satellites, remote sensors, geographic information systems (GIS) and global
positioning systems (GPS) has allowed some farms to go ‘high-tech’. Technology continues to
advance farming operations, increasing the fruitfulness and longevity of crops and improving
the breeding conditions of food animals such as cattle.

The Internet of Things

The latest phase in high-tech farming uses a new way of thinking dubbed the Internet of
Things (I0T). This refers to the millions of everyday objects that are, or could be, connected
to the internet. In many Australian homes, it is possible to control lights, heating, cooling and
toys using smartphone apps. Farmers are now using IOT to monitor their farms and increase
their productivity.

R, s i The water levels in dams can be monitored

‘Wsm.s,l@d pwnps,gan'be switched on .

automatically if soil moisture sensors %ﬁzt s

that water is needed in a particular place. ;
£

Drones and piloted aircraft fitted with :
sensors scan large areas to detect crops
under stress from disease or lack of water.

Sensors in the ground measure soill
moisture and nutrients, informing farmers
about the need for irrigation or fertiliser.

NS :
Honeybegs%'rg{tra’éked' in real time with tiny %
sensors on their backs to help scientists,
honey producers and other farmers better
understand their movements and threats to
their health.

worn as collars and eartags. These track

the animals” movement, eating habits and

health, and communicate this information
ough the internet to farmers.

BESS S

Source 9 Farming and the Internet of Things

Quiz me!
A quick quiz on

high-tech farming
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2C What factors influence the production of our food?

Robots on the farm

Gala dairy farm near Deloraine, Tasmania,
may look like most other dairy farms in
Australia — cows contentedly munch on green
grass for most of the day and then head to
the shed to be milked. But this farm is like
few other dairy farms in the world because
these cows milk themselves, with help from
a robot or two. Once the cow arrives in the
dairy, overhead cameras and a wi-fi sensor
guide robotic arms to clean the cow’s teats
and attach suction cups. An electronic collar
identifies each cow and allows her milk
production to be monitored and recorded.
The cows stand on a rotating circular
platform while being milked and are rewarded
for coming to the dairy with a small feed of
grain and access to a paddock of fresh grass.
Because cows can choose when and how
often they wish to be milked, milk production
on the farm is up 20 per cent from the
traditional method of milking cows twice a day.

2.11 Check your learning 2l

Retrieve

1 Define what is meant by the ‘Internet of Things’, including any
examples you can think of that are not described on these pages.

2 ldentify the reason that milk production has increased on the
Gala dairy farm.

Comprehend
3 Look closely at Source 9.
a Find the sensors shown in this artwork.
b Select one of these sensors and explain how it helps the
farmer to be more efficient.
¢ Explain why it is important to monitor the health of bees.
d Describe any other uses of the Internet of Things you can
think of that would be useful to farmers.
4 What are some advantages and disadvantages of robotic milking
for farmers?

Apply

5 Investigate some current threats to the health of bees around
the world.

6 Using the information in this topic as a starting point, conduct
further research on how high-tech farming influences agricultural
production and assists food production. Use your findings to lead
a class discussion.

OXFORD UNIVERSITY PRESS

Source 10 Milking time at Gala dairy farm —and
not a farmerin sight!

Source 11 Ahoneybee in Tasmaniawith a
sensor backpack
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ZC Growing rice on the
SKILLs v world’s driest inhabited
CONTEXT S continent

R Test me! . . . , ,
@ Once you've finished There are about 1600 rice farms in Australia and virtually all of them are in
he topics ;';iusrseﬁ southern New South Wales and northern Victoria. This region is suitable
with this quiz and for growing rice because of several key environmental factors. The most
find out which . . . - . . .
worksheet you important of these is the availability of water. Rice farmers in the region
should do. irrigate their crops with water from nearby rivers — the Murrumbidgee and

the Murray. The soil is also ideal for rice
growing as the heavy clay that is present
stops water from seeping away. Year-
round warm temperatures help the rice
to grow and the flat land makes flood
irrigation possible.

Although Australian rice growers are the most
productive in the world, rice is a controversial crop in
this country. Some people feel that growing rice is not
a sustainable use of Australia’s river water. They argue
that the natural environment is suffering because
water is being taken from the rivers. Supporters of the
rice industry believe that rice is a valuable export crop
and that Australian rice farmers are becoming better
at using less water to grow more rice.

Source 12 Rice fields and

the main irrigation canal near KEY SKILL
Leeton, New South Wales ,
Interpreting &

analysing

Estimating the SiZG Of a grid can be used to estimate its size. For
f example, on Source 14, a grid with squares
eatures on a map representing 20 km x 20 km has been drawn.

If your map does not have a grid like this

already, you can draw your own. You might
like to do this onto a piece of tracing paper
that you can then place on top of the map.

Estimating the size of features on a map is

an important skill for geographers. You can
use the scale of a map to estimate the area
covered by certain features. If the feature is

a regular shape such as a triangle, circle or Step1 Count the number of grid squares in
Enlarged map _ rectangle you can apply the skills and formulas which the mapped feature you want
giecvev s:olj;?n\gliegsi;ns you have learnt in mathematics. If the shape to estimate fills the entire square.

of the feature you are studying is irregular, Write this number down.
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2C What factors influence the production of our food?

Step2 Now count the number of grid squares that contain Source 13 These formulas can be used to estimate the size of
some, but not all, of the mapped feature. Take this differently shaped features on a map.
number and divide it by two.
Step3 Add these numbers (the result from Step 1 and the Triangle The base x the height, divided
result from Step 2) together. by two
Step4 Multiply this number by the area of each square. In Circle T (approximately 3.24) x radius
the following map each square is 20 km x 20 km, or squared. The radius is the distance
an area of 400 km?2. from the centre of its circle to
the edge.
Square and Width x length
rectangle
Practise the skill 1 a Describe the relationship between rivers and rice-

rowing regions.
1 Examine Source 14. Follow the steps provided to 9 greg

estimate the areas of the three main rice-growing regions
shown in the map.

b Compare Source 15, showing a rice growing area
in Java, with the rice-growing region of Australia in
Source 12. Make a list of all of the similarities and

Extend your understanding differences that you can find. Discuss with a partner
Conduct some further research on rice growing in Australia why these similarities and differences occur. Consider
and then complete the following tasks. both natural and human factors in your discussion.

NEW SOUTH WALES: RICE GROWING REGIONS
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Source 15 Rice fieldsin Java,

]

OlOver 5 = = Indonesia, near Mount Merapi; Java
©|Under 50 Vicltori . ;
—+— Major road is home to some of the world’s most
REITEY 0 40___@okm productive rice fields, benefiting
— == State border i . i
from fertile volcanic soils and
Source 14 Source: Oxford University Press abundant rainfall.
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Review activity

Read the information and study the sources, then answer the
following questions.

Desertification in Africa

The world’s deserts are spreading. Human activities including
farming are degrading the soil, and water on the margins of
deserts and the land is becoming infertile. About 12 million
hectares of land are lost every year to desertification. This
represents an annual loss of 20 million tonnes of grain. Africa
is one of the world’s desertification hot spots and this affects
the lives of millions of people. Source 16 shows the regions
of Africa that are vulnerable to becoming desertified and
Source 17 shows the main types of agriculture in the region.

1 Describe the areas of Africa that have limited agricultural
activity. (2 marks)

2 Explain why there is little agricultural activity in these
areas. (3 marks)

AFRICA: DESERTIFICATION

0 1000 2000 km

LEGEND

Vulnerability to desertification

. Very high E Moderate [:] Existing dry lands

High Low :] Not vulnerable
Source 16

Source: Oxford University Press
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3 Describe the location of subsistence agriculture in Africa.
(2 marks)

4 Use evidence from Sources 16 and 17 to determine
which type of farming is most likely to cause
desertification. (4 marks)

5 There are two points marked A and B on Source 17:

a ldentify the type of farming in location A. (1 mark)

b Identify the vulnerability to desertification in location A.
(1 mark)

¢ Compare this to the type of farming and the
vulnerability to desertification at location B. What are
their similarities and differences? (4 marks)

d Propose one reason why the types of farming used in
locations A and B are different. (3 marks)

(Total: 20 marks)

AFRICA: AGRICULTURE

LEGEND

Commercial
agriculture

S i

Livestock ranching

E Subsistence
agriculture

D Nomadic herding
Mainly forest

Limited agricultural
activity

@  Irrigation area

Source 17 Source: Oxford University Press
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Chapter checklist

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

| can | cannot do this yet.
do this.

Identify and describe the world’s major biomes and their distribution.

Identify the major biomes of Australia.
Describe the spatial distribution of Australia’s biomes.

Understand the influence of climate on the productivity of biomes.

|dentify the biomes around the world that produce the foods and plant material
people consume.

|dentify Australia’s top food and fibre exports.
Explain the impacts of agriculture on the characteristics of biomes.

Explain the environmental impacts of palm oil production in Indonesia.

Describe the environmental, economic and technological factors that impact
agricultural productivity.

Explain how soil moisture influences agricultural production.

Describe how agricultural innovations have reduced environmental limitations
on food production in Australia.

Understand how technological factors affect agricultural production
in Australia.

Enlarged map Enlarged map
Africa: Desertification Africa: Agriculture

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

OXFORD UNIVERSITY PRESS
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f,;j Student book questions @ Key skill worksheet Quizlet
Chapter 2 Communicating: Play a game of Quizlet

Chapter 2 on Biomes.

Go back to Topic 2.1, page 38.

Go back to Topic 2.2, page 40.

Go back to Topic 2.3, page 42.

Go back to Topic 2.4, page 46.

Go back to Topic 2.5, page 48.

Go back to Topic 2.6, page 50.

Go back to Topic 2.7, page 52.

Go back to Topic 2.8, page 56.

Go back to Topic 2.9, page 58.

Go back to Topic 2.10, page 60.

Go back to Topic 2.11, page 62.

Chapter review quiz
Chapter 2
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3.1

Learning
intention

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

» define and describe
food security.

food security

a state where all people
at all times have access
to enough safe, nutritious
food to sustain a

healthy life

developing countries
non-industrialised
countries with lower living
standards, and lower
Human Development
Index rankings than
other countries

developed countries
industrialised countries
with a well-developed
economy capable

of supporting their
own people

Source 1 Around

800 million people-rely

onfish eve_rg dayas
~“animportant source of

protein. This fisherman

on Lake Malawi hopes to

catch enough to feed his

family and to sell some at

the local market.
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Food security

For a person, community or country to have a secure food supply they must have four things:
e food availability

e food accessibility

e knowledge and resources to use food appropriately

e food stability.

People who do not have food security suffer from hunger and illnesses related to lack
of food, such as malnutrition. About 870 million people around the world do not have food
security; the majority of them live in developing countries.

Food availability

Food availability means people have enough food of appropriate quality available on

a consistent basis. This may include production, storage, distribution and exchange of
foodstuffs, as long as it is provided reliably and regularly. People whose food availability relies
solely on the production of a single crop, for example, may find themselves at great risk of food
insecurity if that crop fails.

Many places have strategies, such as growing a variety of crops, to maximise their food
availability and ensure food security. Management of fishing and fishing industries is also used
by some communities to ensure a constant supply of fish is available to sustain them. Food
availability alone, however, does not guarantee food security.

Food accessibility

Food accessibility means physical and economic access to food. That is, there needs to be
enough food available and it must be accessible to those who need it. Many food researchers
believe that the world’s farmers produce more than enough food to meet the needs of every
person on Earth. However, the food is not distributed evenly. Developed countries have

more food than they need and high levels of wastage, while many people in developing
countries struggle to access enough food to meet their daily needs. The reasons for this uneven
distribution are many and complex. They include social, political and economic factors, such
as rising prices, trade agreements and tariffs set up between countries.
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3AWhat is food security?

Knowledge and resources to use
food appropriately

Appropriate use of food means using food safely and

applying knowledge about nutrition, clean water and
sanitation when preparing food.

What is appropriate use of food varies between
different places and cultures. What is appropriate
and usual to eat in one part of the world might
be viewed as unusual somewhere else. In many
Asian and African countries, for example, insects
and other invertebrates such as scorpions and
spiders are regularly eaten as part of a balanced
diet. Local cultural knowledge means these insects
are prepared properly, making them safe to eat and
nutritious. This is an example of appropriate use of
food. Knowing how to use such foods appropriately
could potentially stave off the incidence of food
insecurity. In fact, the United Nations has identified
insects as the ‘forgotten food crop’ because they could
help alleviate food insecurity, particularly in
developing countries.

Food stability

Food security also requires a reliable

aASource 2 Toensure
food security there
must be a dependable
means of connecting
people to areliable
supply of food. In
many South-EastAsian
countries, floating
markets bring a wide
variety of locally
grown foods to towns

supply of food over time. Areas that
suffer from periodic disasters, such as » _
drought, that disrupt food supply often ' Nt
suffer from food insecurity. Events such
as war can also disrupt the stability and

reliability of food. and villages.

» Source 3 Various insects including crickets are

eatenin many Asian and African countries. Quiz me!
A quick quiz on food
security

3.1 Check your learning

Retrieve 5 The women in Source 1 on page 68 are at
risk of food insecurity. Explain which of the
four factors have placed these women

1 Recall the four conditions that need to
exist for there to be food security.

2 Whyis food security at risk in at risk.
some places? Apply
FRL R 6 Investigate different foods from around

the world and display images of them on
your classroom wall. Use your examples to
discuss why food preferences and food
security differ between places and cultures.

Comprehend

4 Describe the level of food security of an
Australian earning an income in an urban
area in relation to the four factors required
for food security.
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2 Levels of food security
. in different places

intention

By Fhe end qfthis Levels of food security differ from place to place. In some countries, food is affordable,
t%l)lct’ yeelloe available and appropriate for virtually every person. In other places, people struggle to meet
able to:

their daily food needs. Currently, about 690 million people are undernourished worldwide.

» understand global This figure is predicted to reach 840 million by 2030.

patterns of food
security.

Forces affecting food security

Poverty and food insecurity are closely linked. Individuals who suffer from poverty struggle to
meet their basic daily food needs and spend a greater percentage of their income on food than
wealthier people. This makes them highly vulnerable to forces that change the availability and
\ Enlarged map accessibility of food. If the price of food suddenly increases, for example, food that they could
World: Food insecurity previously afford becomes unaffordable.

Other forces that can have a severe impact on those who do not have food security include
natural disasters, such as drought or flood. Many people rely on local agriculture for food, and
* food sources can be left damaged or destroyed following natural disasters. Human activities

f:oi’:thslgi’c‘;znder can also affect food security in many places. Armed conflicts may interrupt usual markets
« What do you see? and food supply lines, or land used for growing crops may be repurposed, which results in
e What do you think? local food supplies being affected. Those without food security are much more vulnerable to
* What do you wonder? change that is caused by outside forces.
The map in Source 4 shows data on global levels of food security as of 2020. The 10 lowest-
WORLD: FOOD INSECURITY ranked countries have been labelled.
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Source 4 The 10 lowest-ranked countries for food security, 2020 Source: Oxford University Press
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Yemen

Yemen is a country of about 30 million
people that is situated on the southern

tip of the Arabian Peninsula in the Middle
East. The United Nations World Food
Programme estimates that more than half

of the population (16 million people) suffers
from food insecurity. Included in this number
are 5 million people who experience acute
food insecurity. Childhood malnutrition rates
are among the highest in the world, with

2 million children needing treatment for acute
malnutrition. An additional 1 million pregnant
or breastfeeding women require treatment for
the same condition.

The food insecurity crisis in Yemen is a
human-made disaster. A brutal civil war has
been raging in the country since 2014 as rival
military and political groups fight for control
of the country. Some of these groups are
supported by overseas governments. One of
the tactics used in the war is to blockade the
country’s ports, closing the country to goods
entering or leaving. As more than 90 per cent

3.2 Check your learning

3AWhat is food security?

of Yemen'’s food is imported, this tactic

has resulted in widespread food shortages
throughout the country. The situation in Yemen
is the world’s worst ongoing humanitarian
crisis. The United Nations is struggling to give
food relief due to the blockade, and describes
the level of hunger and food insecurity in

Yemen as ‘unprecedented’. acute food insecurity

when a person’s inability
to consume adequate food
puts their life or livelihood
in immediate danger

8« Explore it!
Avirtual field trip

to Yemen

Source 5 A malnourished girl eats with her
family ata makeshift camp following their
displacement during the civil war. The family
cannot afford the costs of transporting her to the
nearest health clinic.

Comprehend

1 Explain why levels of food security differ
around the world.

2 Describe two of the factors that have led
to food insecurity in Yemen.

3 Create a list of the 10 lowest-ranked
countries for food security using the
information in Source 4. What do all of
these countries have in common?

Analyse

4 Use the PQE method to describe the
location of countries at high and extreme
risk of food insecurity.

5 Compare the food security levels in
Australia and Yemen. What do you think
are some of the causes of different food
security levels in these two places?

Source 6 Yemeni fighters
block a road leading from
aRed Sea portinto

the country.




3 3 First Nations peoples and
..  food security

intention
By the end of this Aboriginal and Torres Strait Islander peoples have lived in Australia for at least 60 000 years,
t(l))FI"ct’ yeelloe making theirs the world’s oldest living cultures. Over this huge span of time, Australia’s First
able to:
Nations peoples have learnt a great deal about the natural environment and developed many
» explain approaches and systems to help ensure food security. These systems vary from place to place
management . .
. depending on the food resources available.
strategies used
by First Nations Before colonisation, many First Nations cultural groups were hunter-gatherers who moved
peoples to achieve around with the seasons. In fact, First Nations peoples planned their annual migrations to
food security. coincide with the seasonal changes that influenced food availability. For example:
¢ In coastal regions, movements were timed with the springtime arrival of migratory birds such
as the short-tailed shearwater.
e In rainforest regions, movements were timed with the fruiting of the bunya nuts.
@ Weblink e In mountain areas, movements were timed with the summer nesting of the bogong moth.
2 Burning at Fish River
Station

Using fire to improve food security

Since ancient times, First Nations peoples in Australia have used fire as a hunting and land
management tool. This practice continues to this day in some regions. Fires are usually lit in
the cooler months so they can be more easily controlled. Many European colonists believed
these fires were lit to make the hunting of large game such as kangaroos easier; animals
were flushed out from their hiding places beneath shrubs and trees towards the waiting
hunting party.

There is increasing evidence that deliberately lit fires were also used to modity the landscape
and to increase food security. The fresh new plant growth attracted large herbivores such as
wombats and wallabies (that could be hunted), and the plants also provided food and stored water

in their roots.

In some places, fire was repeatedly used over many years to change the
vegetation. This created a mosaic of grasses and other plants of varying ages.
This, in turn, attracted a range of bird and animal species, including
bilbies and emus. The ash left by the fires contained minerals that
helped plants to grow, thereby increasing the productivity of

the land.

In addition to improving food security, the controlled
burning of the land is recognised as an important tool in
reducing the threat of disaster fires, because it removes much

of the dry fuel from the landscape. Landscape managers in
many parts of Australia are now using the same techniques
used by First Nations peoples for thousands of years to
reduce the risk of bushfires.

Source 7 On the Fish River Station in the Northern Territory,
traditional owner Darren Sambono begins a controlled, cool season
burn on the grasslands.
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3AWhat is food security?

The murnong: Australia’s answer to
the potato

The murnong (or yam daisy) was one of the most

important foods for First Nations peoples. A native
plant with an edible tuber root like potato, it was
deliberately farmed by Aboriginal people over
much of the cooler southern and south-eastern
parts of the continent. Early colonisers reported
seeing ‘millions of murnong or yams, all over
the plain’. However, these Europeans brought
with them grazing and burrowing animals
including sheep, cows and rabbits, which fed
on the murnong, virtually wiping them out.
The hard hooves of the cattle also trampled
the fragile soil of the plains, making it
difficult for the murnong to regrow.

Though now rare in southern Australia,
the little yellow flower with the big secret
is starting to make a comeback. A new food
company led by author, historian and
Aboriginal man Bruce Pascoe is growing
the murnong from collected seeds. The
company hopes to soon make the edible
tubers available to Australian consumers
in supermarkets. They are already
being used in some of Australia’s top
restaurants.

Source 8 The yellow flower (left) and edible
tubers (above) of the murnong plant

@ @ Quiz me!

b A quick quiz on First
Nations peoples and
food security

3.3 Check your learning

Comprehend 5 Examine Source 7. This fire is being lit

1 What are three ways Australia’s First in the evening. Why do you think this is

Nations peoples maintained food security? the case?
2 Explain how one of these ancient practices 6 Reflect on what lessons all Australians
is being used by modern Australians. could learn about food security from First
Nations peoples and their traditional ways
Analyse of farming the landscape. Use evidence
3 Would you know how to cook and prepare from this topic to support your answer.
a murnong plant or how to identify one Apply

of these plants? Consider what this tells
you about using food appropriately (see
page 71). Remember, when you consider
something, you should think about it
carefully before making a decision.

4 Analyse how the seasonal movements of
people would help to ensure food security.

? There are many recipes that use Australian
plants that helped First Nations peoples
achieve food security. Investigate these
recipes and try following one of them.
Search online for ‘Aboriginal and Torres
Strait Islander recipes’.
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3A  Underweight children

SKILLS IN Food security and insecurity can be difficult to measure. This is because
CONTEXT data can be difficult to collect and the food security situation of some
communities or nations can change rapidly. A community may be food

@ alﬁ Test me! secure for many years, but a drought or civil war may threaten this security
Once you've finished . hort iod
the topics in this in a very short period. @\
section, test yourself WORLD: UNDERWEIGHT CHILDREN

with this quiz and
find out which
worksheet you
should do.

PACIFIC
OCEAN

ATLANTIC
OCEAN

4-*  PACIFIC

3 & OCEAN
LEGEND é‘
Percentage of children S '*W i
under 5 years of age INDIAN — "_\‘p. ;
who are underweight 2 OCEAN ' i
Over 40 o "
30 to 40 ATLANTIC N AUSTRALIA
. 20to 29 OCEAN
Sgur't:.eg India has made 1010 19 I 1 f
significant progressin 5t09 e
recent years in increasing Under 5 204000
food production. Despite [ ] Nodaa
this, India is home to
about one-quarter of the Source 10 Source: Oxford University Press
world’s undernourished
people. WORLD: UNDERWEIGHT CHILDREN

North America

. South Asia

Central America

uth-East

South America § ¢

Sub-Saharan

Africa
5
Global Subnational Prevalence of Child Malnutrition - Data Source: CIESIN, Columbia University -
Map created by Benjamin D. Hennig - www.viewsoftheworld.net
Source 11 Source: www.viewoftheworld.net
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What is food security?

One indicator that geographers use to help them understand food security is the weight of children under the age of
five years. The United Nations World Health Organization (WHO) has set measurements for healthy height and weight for
children. Children who weigh significantly less than these measurements are regarded as underweight. This is almost
always due to ongoing food insecurity and can have significant impacts on a child’s health and their ability to grow into a
healthy adult. WHO estimates that 21 per cent of children under five years old (144 million) have stunted growth due to food
deficiencies. Nine out of 10 of these children live in Asia or Africa.

Source 10 is a choropleth map that shows the percentage of children under the age of five in each country who are
underweight.

Source 11 shows a similar indicator but in a different way. This type of map is a cartogram, where each country is shown
in roughly its correct location, but the size of the country is determined by the measure of what is being mapped. In this
case, the size of each country is determined by the estimated total number of underweight children living in that country.

KEY SKILL
Interpreting &

analysing

|nterpreting a Cartogram Step 4 Describe the general pattern shown on the
cartogram. Use the names of regions rather than
The trick to interpreting a cartogram such as Source 11 countries when describing this pattern.

is remembering that it is still just a map. The skills that Step5 Add information from the cartogram to provide
you use to interpret any map are the same skills you use evidence that supports the general pattern you

to interpret a cartogram. have described. This could be, for example,

Step 1 Read the title so you are sure what is being mapped the names of countries with large numbers of
on the cartogram. underweight children.

Step2 Pay close attention to the legend if one is provided. Step 6 Point out any exceptions to the pattern you have
In this case, the shading on the map is used to described. This could be a country with few
divide the world into geographic regions. underweight children despite being located in a

region where rates are high.
For more information on this skill, see page 29 of ‘The

Step3 To make sense of the cartogram, refer to maps that
you are more familiar with such as Source 10 or the

map on the inside back cover. This will help you to geography toolkit’
identify the countries shown in the cartogram.
Practise the skill ¢ impacts of this level of food security on people

(including the rates of children who are underweight)
1 Describe the pattern of underweight children shown in

d ways in which people and organisations have
Source 11.

responded to this level of food security in your

Extend your understanding selected country.

2 Share your collected information with the class. This
could be in the form of an annotated visual display or an
oral presentation.

1 Select one of the countries shown in Source 10 where
more than 40 per cent of children are underweight.
Work in a small group to investigate the food security
situation in this country. Prepare a fact file that includes 3 Look for patterns in the presented information about
the following information: each country. For example, what are common factors

i ' ity?
a level of overall food security in this country (see that contribute to food insecurity

Source 4 on page 72).

b reasons for this level of food security (which may be
environmental factors, such as drought, or human
factors, such as war)
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Learning
intention

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

» identify current
challenges to food
security.

Challenges to
food security

Food security not only varies from place to place
but also varies over time. Some countries that
struggled to feed their people in the past have

now achieved food security, while in other places,
food security levels have fallen or stayed low. The
future for global food security is difficult to predict

because of its complexity. There are many challenges
that need to be overcome to reduce levels of hunger and
malnutrition and the threat of famine.

There are five main threats to food security, which
are outlined here and will be explored in more depth in this
section of the chapter. The main factors that come into play and
put food security at risk are population growth, land degradation,
water scarcity, climate change and competing land uses.

Population growth

The world’s population increases by about 200 000 people per day. At this rate, food will need
to be produced to feed an extra 2 billion people by 2050. Much of this predicted population
increase will occur in countries that already suffer from food insecurity issues. In some of
these places, the amount of fertile land is declining and water supplies are also dwindling.

Land degradation

The world’s soils are becoming degraded and this is reducing the ability to produce crops
and food for livestock. In some places, deserts are spreading onto land that was once farmed;
in other places, soils are becoming too salty to support plant growth. Soil erosion can also
degrade the land, as fertile soils are washed away and terraced hillsides collapse.

Water scarcity

Water is one of our most precious environmental resources. As the world’s population
continues to grow, water becomes an even more important resource, and its management
becomes crucial. Water is needed for people to drink, wash and cook with on a household
level; however, massive amounts of water are also needed for agriculture, industry,
manufacturing and leisure activities. This competition for water can lead to shortages, and
when there is not adequate water, food security is put at risk.

Climate change

The term ‘climate change’ — now sometimes called the ‘climate crisis’ - refers to long-

term changes in weather events and patterns worldwide. The effects of climate change
include rising global temperatures and changes in rainfall patterns. Such changes affect the
environment and the sustainability of agricultural production. Places that can grow certain
crops because of reliable rainfall, for example, may find that increases or decreases in rainfall
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3B What are the main challenges to food security?

«Source 1 This Chinese woman is ploughing land on the edge of the advancing desert.
She will soon plant hardy grasses to try and slow or even stop the spread of the desert.

«Source 2 Climate change is expected to reduce
rainfall in vulnerable areas in northern Africa.

2 Source 3 Much farming

affect the viability of that crop. Climate change may also cause more frequent droughts land in Brazil is used to
or floods in some regions, both disastrous to crops. The effect on crop growing is just one grow sugar cane, which is
example of how climate change can directly affect food security. converted to ethanol and

used in petrol and diesel.

Competing land uses

i ]
In many places around the world, agriculture is being threatened by competition for land. @ 2”'2,":3' ‘

uic uiz on
Food security may come under threat by people or corporations who want to use land Chqallengqes @ foed
for purposes other than growing food crops. Land that was once productive farmland is security

being converted into housing, mines, golf courses, shopping complexes and factories. This
competition for land, partly to service and house growing populations, means that there is less
land available to grow food.

3.4 Check your learning (2

Retrieve 5 Describe the landscape in Source 2, considering which
of the challenges to food security may affect the people

1 Why is the future of global food security hard to predict?
who live there.

2 ldentify some of the competing uses for land around

the world. Apply
Comprehend 6 Create a flow diagram with boxes and arrows to show
how these five challenges to food security are linked to

3 Explain how climate change creates challenges to
food security.
4 a Look at Source 3 on this page and Source 11 on
page 44. What are their similarities and differences?

each other.
? Propose why some people are at greater risk of food
insecurity in the future than other people.

b Explain why growing sugar cane can both help and
hinder food security.
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3 5 he challenge of
. population growth

intention

By Fhe end 9fthi5 The world’s population is expected to increase to 9.7 billion by 2050. That is 2 billion more
t%l)lct’ yeelloe mouths to feed and stomachs to fill than in 2020. Virtually all of this population growth is
apeto: expected to occur in developing countries within Asia and Africa (see Source 4), where much
: of the population already struggles to meet their daily food requirements. Asia’s population
predicted future . . - . Lo .
global population is is expected to increase by about 650 million by 2050 and Africa’s population is projected to
likely to impact on increase by 1.2 billion. Food experts estimate that global food production will need to increase
food production. by about 70 per cent by 2050 to meet the food requirements of the growing population.

» describe how the

There are two schools of thought regarding the impacts of population growth on
food security:

1 Some researchers believe that the world’s population is growing faster than the world'’s
farmers can feed it. The result will be widespread food insecurity, starvation and famine.
Those who support this scenario point to the degradation of existing agricultural resources
such as fresh water and soil.

2 Other researchers are more optimistic. They point out that food production over the past
few centuries has largely kept pace with (and even exceeded) population growth. This
has been mainly due to the use of new technologies, referred to as the Green Revolution

genetic modification (see key concept box). They also focus on the slight slowing of the world’s population

a process by which growth rate in the past few years and the ability of humans to adapt to changing situations
scientists can change

the genes of plants and . . . . . -
animals to give them modification of plants, for example, hold the key to increasing farming productivity and

certain desirable traits crop yields in the future.

E 3 /— — Oceania
i i —— Latin Ameri
Think, pair, share 10 billion atin America

through research and innovation. Many believe that new developments in genetic

— North America
¢ Think about the —— Europe
impact of population
growth on food »
security in the future. 8 billon
« Discuss this with =
; .
a partner. o — Africa
q . o
e Share yoyr |de§s in £ 6 bilion
a class discussion. =
Make sure you listen g_
to the opinions S
of others. 3 4bilion
° /
2
[ o
o < — Asia
2 billion
0
1950 1960 1980 2000 2020 2040 2060 2080 2100

Source 4 The historic and projected population growth by region, 1950-2100
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The Green Revolution

The Green Revolution refers to sweeping and
widespread changes that occurred in farming
regions across the world from 1950 to 1979.
Beginning in Mexico and spreading through
North America and much of Asia, these
changes brought food security to hundreds of
millions of people. The key changes were:

e the development and planting of new and
improved varieties of grains, including
wheat and rice, that produced much
higher yields

e the widespread use of fertilisers and
pesticides to increase farm productivity

e the adoption of mechanical vehicles and
systems, such as tractors, pumps, sprays
and irrigation systems.

As these and other related changes swept
through countries such as India and China,
many farming practices changed from small,
subsistence farms to larger, more efficient

3.5 Check your learning

Comprehend

1 Explain how the Green Revolution helped
to increase food security in many places.

2 Explain how the Green Revolution could
help to increase food security in Africa.

Analyse

3 People have different opinions about the
impact of future population growth on
food security.

a ldentify evidence that someone would
use to show that population growth will
lead to greater food shortages in
the future.

b Identify evidence that someone
would use to show that food security
will improve in the future, despite the
expected growth in population.

OXFORD UNIVERSITY PRESS

3B What are the main challenges to food security?

farms. Although the Green Revolution has
its critics, it is important to note that many
of the African countries most at risk of food
insecurity have yet to adopt many aspects of
the revolution.

For more information on this key concept,
refer to page 7 of ‘The geography toolkit’.

7B Quiz me!
A quick quiz on
the challenge of
population growth

Source 5 Afarm worker in the Punjab region of
India uses a tractor to pull a load of grain. Part of
the Green Revolutionin India has involved the
introduction of high-yielding seed varieties.

4 Use evidence from Source 4
to reflect on the expected
population growth in Asia
and Africa by 2100.

Apply

5 While the Green Revolution
has helped millions of
people to increase their food
security, it has also caused
some significant problems.
As a class, brainstorm what
these problems might be. Use your
brainstorming to develop some inquiry
questions and use these to investigate the
issue further.

Source 6 Much of the
expected population
growth in the next
century will be in Africa,
putting further strain
on food production

and distribution.
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he challenge of
land degradation

By the end of this The challenges of feeding a growing population are made more difficult when the amount

topic, you will be of land that can be used to produce food is reduced. When an area has been over-farmed by
able to: growing too many crops or grazing too many animals, the soil becomes infertile and unable to
grow new crops or pastures. Land degradation can take several forms, but they all result in the

same problem: less land to feed more people.

» explain how land
degradation

contributestoa
decrease in food Land degradation differs from place to place depending on the type of farming that takes

production. place and natural factors such as the soil structure, rainfall and temperature. Some of the main
types of land degradation are as follows:
e Soil erosion: Soil that has been broken apart by farm machinery can be washed or blown
away. This type of land degradation is most common in areas of high rainfall where the
natural forest cover has been removed (see Source 7).

e Soil salinity: Salt naturally occurs in most soils, but it usually remains below the level of the
roots of plants. Removing trees from a landscape or irrigating the land can cause the salt in
the soil to rise, making it too salty for plants to survive.

e Soil acidification: This is a process where the soil pH decreases over time. This is due to adding
certain fertilisers and removing plant material from the soil. Rain that falls on farmland can
also be slightly acidic if mixed with air pollution.

e Desertification (see pages 51 and 66): This is the most severe form of land degradation. About
12 million hectares of farming land are lost to desertification each year. An area this size could
produce the equivalent of 20 million tonnes of grain.

It has been estimated that if land degradation and desertification rates continue at their
current levels, they will impact the food security of more than 3 billion people by 2050. Many
of these people, perhaps 700 million, will be forced to move to other regions, placing an even
greater strain on the environmental resources in these regions.

fertilisers and over-irrigation interfere with the
natural processes that occur in soil, such as
the breaking down of organic material.

I The Sustainability Of SO” cultivation, land clearing, excessive use of

Soil is a renewable resource. If farmed in a

- sustainable way, it can produce crops and
pastures for thousands of years and feed
millions of people. However, unsustainable
farming practices such as over-grazing, over-

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

Source ? Mass soil erosion
seen outside of Kisumu,
Kenya. The breeding of
goats has contributed to
the erosion of this region.
Goats eat plants right down
to the roots; ensuring
there is little to bind the
soil together in times of
heavy rain.
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India

Despite being only 2.4 per cent of the INDIA: LAND DEGRADATION

3B What are the main challenges to food security?

CASE
STUDY

world’s land surface, India supports

18 per cent of the world’s population.
More than 1.3 billion people rely on
India’s soils for their food, but about
one-third of the country suffers from
some form of land degradation (see
Source 8). Hundreds of millions of Indians
are subsistence farmers, making them
particularly vulnerable to the impacts

of land degradation. In some places,
overuse of fertilisers introduced during
the Green Revolution (see page 81)
resulted in soil acidification, while in

other places rising seas are pushing salt
water onto coastal farms. An increasing
demand for protein-rich foods, such as
dairy products, and changing rainfall ¥

Enlarged map
India: Land

degradation

patterns are also increasing the pressure

[ Acid soils

- . . ) LEGEND
on India’s precious, fragile soils. - Severe water erosion

|:| Severe wind erosion

- Groundwater salinity B Watch it!
atch it!
- Vulnerable to desertification

A video and quiz on

food security in India

Source 8

3.6 Check your learning

Retrieve
1 Recall why land degradation is a threat to food security.

2 ldentify the group of people in India most affected by
land degradation. Why is this the case?

Comprehend
3 Explain how the soil erosion shown in Source 7 is the
result of a combination of human activities and natural
processes.
4 ook closely at Source 8.
a Find the areas of India that are affected by more than
one form of land degradation.

OXFORD UNIVERSITY PRESS

Source: Oxford University Press

d

b Select one of the land degradation problems shown on
the map and describe the distribution of this problem
in India.

¢ Explain why this problem is a threat to food security.

d Summarise the natural processes and human activities
that have contributed to this problem.

Apply

5 Think about the land degradation issue you identified
in question 4. Propose two ways this issue could be
addressed so that its effects on food security are
less impactful.
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3.7

Learning
intention

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

» explain how water
scarcity contributes
to a decrease in food
production.

water scarcity

the lack of available water,
either due to physical
shortage or lack of access
from infrastructure in

the area

Quiz me!
A quick quiz on the

challenge of water
scarcity

he challenge of
water scarcity

Agriculture uses about 70 per cent of all fresh water taken from rivers every year. From the rice
terraces of China to the orchards of Australia’s Murray-Darling Basin, river water is used to
irrigate farms and feed billions of people around the world.

River systems and the water they capture, store and distribute are among the most
threatened natural environments on Earth. The level of threat to the ongoing supply of fresh
water available for agriculture varies from place to place, but an increasing demand for water is
by far the most common threat to food security around the globe. In many places, population
growth — particularly in cities — puts increased demand on nearby rivers and lakes. This
increased demand and usage then threatens the water supplies that farmers rely on. Over the
past 20 years, the amount of fresh water available per person has declined by 20 per cent due
to the rise in population.

Economic factors

There are a range of economic factors that increase the demand for water. For example,
industrial development and an increase in the number of individual households means that
there is increased water consumption.

Rapid economic growth and Westernisation in countries such as China and India are also
affecting water usage. According to environmentalists and academics, water scarcity and
quality are the most pressing environmental issues facing China today. Currently water is

OXFORD-UNIVERSITY PRESS



3B What are the main challenges to food security?

being used at an unsustainable rate. Changing tastes in places like China
are also increasing the demand for certain foods, such as meat, which
requires more water to produce than traditional rain-fed crops. This is
putting an added strain on water resources.

Environmental factors

Environmental factors also affect the amounts of water used for
growing food (see Source 10). Changing rainfall patterns and warmer
temperatures as a result of climate change are seriously affecting water
supply in some regions of the world. The rapid melting of glaciers in
places such as South America and Central Asia is of particular concern.
Glaciers have historically acted like reservoirs. As the glaciers have
slowly melted, water has flowed down the mountains into the rivers,
providing water to millions of people. This water has been used to grow
a significant amount of the food to meet the requirements of 2.5 billion
people in Asia, and 53 million people in Peru, Bolivia and Ecuador.
As the glaciers shrink, however, this water flow is declining. A lack of
water to grow crucial crops is predicted to have a severe impact on food
security for people in these regions.

8000 +

6000 +

4000

Water requirements for
food production (kmé®/year)

2000 1

Source 10 The historic and projected changes
in water consumption needed for agriculture,
1960-2050

Source 11 Shrinking glaciers in places like China are reducing the reliability of water supplies to farming regions.
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Egypt

Virtually all of Egypt’s drinking and agricultural water comes from
y the Nile River. Before it reaches Egypt, however, the Nile has flowed through 10 other countries,
each of which draws water from the river for its own needs. This has placed great strain on

Enlarged map
The Nile River

Egypt’s water resources, a situation made worse by an explosion in Egypt’s population, which

has grown by more than 30 million in the past 20 years.

THE NILE RIVER

3.7 Check your

learning

Retrieve

1 How are water scarcity and
food security linked?

2 Identify the ways that water
for farming is becoming a
scarce resource.

Comprehend
3 Explain why farming is both

a cause and a victim of
water scarcity.

4 Use Source 12 to explain why
Egypt is one of the world’s
most water-stressed countries.

5 Use the data in Source 10
to describe the trend in
water consumption needed
for agriculture.

Apply
6 Investigate the Grand
Ethiopian Renaissance Dam
on the Nile River in Ethiopia to
answer the following questions:
a Why is this being built?
b How will it change the
natural environment?
¢ When the Aswan High Dam
was built on the Nile in
Egypt in the 1960s, many
Egyptians celebrated this
as a chance for Egypt to
have a more secure water
suppy. However, millions
of Egyptians are now
worried about the building ==
of the Grand Ethiopian LEGEND
Renaissance Dam. Discuss B, Dem o berrgo
| I Large-scale irigation scheme
why these two dams are |+ Small-scale imigation scheme
viewed differently in Egypt.

7
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3.8

Learning
intention

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

» explain how climate
change contributes
to adecrease in food
production.

Watch it!
Avideo and quiz on

climate change

oil moisture falls,
more easily eroded
by the wind, causing huge
dust storms such as this one
approaching Mildura (a city in
Victoria) in 2019.

OXFORD UNIVERSELY PRESS

3B What are the main challenges to food security?

he challenge of
climate change

Each plant and animal on Earth grows and thrives in a particular set of conditions. When
these conditions change, the plants (such as a field of wheat) and animals (such as a herd of
beef cattle) are placed under stress. As the world’s climate changes, the ability of many places,

both on land and sea, to produce food is declining. Some studies estimate that up to

600 million more people could suffer from hunger by 2080 due to the impacts of climate
change. The impacts on food security differ from place to place, but it appears to be greatest
in areas where food security is already low. This is a rapidly changing field of science as we
begin to learn more about the impacts of climate change. Recent studies have highlighted the
following impacts on food security.

More extreme weather events

Food stability (see page 71) is being impacted by more frequent and more severe weather-
related disasters. As the Earth’s atmosphere warms, more water evaporates and then falls as
rain. This can cause droughts in some places and floods in others. Larger and more dangerous
bushfires, cyclones and heat waves all disrupt food supply systems. Dairy cows, for example,
produce less milk when under stress caused by heat waves.

Water scarcity

Although the amount of water on Earth does not change, its reliability and availability for
farmers is changing due to climate change. Warmer temperatures are resulting in less snow in
the mountains, which means less water in rivers when the snow melts. Farmers that rely on
this pulse of water in spring are suffering from water deficiencies for their crops and animals.
In some places, farmers are drawing more water from underground aquifers as rainfall patterns
change, so the amount of water in these aquifers is declining.

FOOD SECURITY



Changes in animal and plant distributions

As average temperatures rise, pest species such as locusts and ticks move into
areas that were once too cool for them to survive. This brings them into greater

contact with farming areas. Plant diseases also spread. Wheat rust, a fungal

disease that destroys wheat crops, is spreading throughout Africa, Europe
and Asia as temperatures rise. The complex interaction that exists between
pollinators such as bees and plants is also being disrupted as plant-growing
seasons change.

Changes to oceans

The world’s oceans are warming and becoming more acidic. This is
affecting the food security of the 800 million people around the world who
rely on fish as a source of food. As the water becomes more acidic, the animals
that build coral reefs die and species that build shells create thinner shells,
making them more vulnerable to predators. As the ocean temperatures rise, fish
species move to cooler waters. This disrupts the complex ecosystems that exist in the

Source 14 Awheatcrop oceans and results in fewer fish.
showing symptoms of
wheatrust 1ol
Rising sea levels
@ Key skill worksheet As temperatures rise, ice held in glaciers and ice caps melts and flows into the ocean. As a
@ Interpreting & result, the sea level rises. The rising salt water kills crops in low-lying farming areas, such as

analysing: Analysing

L rice fields on river deltas. The salt water also moves further up rivers, affecting the fish farming
complex maps

that is carried out in many of world’s rivers.

WORLD: FOOD INSECURITY AND CLIMATE CHANGE

" ATLANTIC
OCEAN

PACIFIC
OCE A N Tropic of Cancer

Niger Haiti

!

Sierra' g 8 | =
Leone ’ D Equator
Democratic Burundi LEGEND
Republi £ . INDIAN Hunger and Climate  Undernourished
€public o Malawn Vulnerability Index population (percentage)
Congo OCEAN )
- da ¢ Very high § Overss
= ATEANTIC s RO .. SRR 6 High i 0o - [RCR Tropicf Capricorn
OCEAN B Medium § 10019
N | | tow I 5t9
I 27 - Very low ¢ Under5
L The Hunger and Climate Vulnerability Index is an
0 1500 3‘000 km . indicator that shows the connection between food i
——— security and climate change. o
Source 15 Source: Oxford University Press
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Burundi

The example of Burundi illustrates the
injustice of climate change. Its people are
the world’s lowest emitters of carbon dioxide
(CO,) in the world. On average, a person

in Burundi releases 0.027 tonnes of CO,

per year, a figure so low it is often rounded
down to zero. In comparison, each Australian
is responsible for 16.4 million tonnes a year,
the equivalent of the emissions of over

600 Burundians. Despite this, Burundi is

the country most at risk of food insecurity
because of climate change.

Some of the features of this small,
landlocked African country that mean its
people are at risk of food insecurity are
ongoing conflict and political instability. In
the north of the country, rainfall has declined

3.8 Check your learning &l

Comprehend

1 Explain how climate change affects food supplies

from oceans.

2 Summarise the reasons that people in Burundi are

at risk of decreasing food security.

3 Explain why subsistence farmers are most at risk
from food insecurity because of climate change.

Analyse
4 Examine Source 15.

3B What are the main challenges to food security?

CASE
STUDY

markedly, and the soils are turning to dust,
which is easily eroded by the wind. The
dry season is getting longer and now lasts
for eight months instead of three months.
While some areas of the country are
becoming more prone to drought,
others are receiving more floods.
In a country where 90 per
cent of the population are
subsistence farmers, the
slightest change in rainfall
and temperature can
quickly trigger food crises
and famine. More than
half of the population live in
poverty and suffer chronic
food insecurity.

Source 16 Subsistence farmers, such as these
farmers in Burundi, are most at risk from food
insecurity as a result of climate change.

a Identify the regions of the world that have a very
high vulnerability to food insecurity because of
climate change.

b Compare this map to Source 4 on page 72.
Which countries are listed on both maps?
|dentify regions that are already food insecure.

¢ Compare Source 15 to Source 1 on page 47.
Identify the types of farming that are common
in areas with very high vulnerability to food
insecurity because of climate change.

Apply

5 Which non-African country is listed in Source 15 as
being one of the most impacted by climate change?
Brainstorm a set of inquiry questions to investigate
the underlying reasons for this.

Source 17 Soil containing salt has a devastating effect onrice seedlings.
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3.9

Learning
intention

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

» explain how
competition for
land contributes to
adecrease in food
production.

biofuel

fuel made from organic
matter, such as sugar cane
and palm oil, rather than
fossil matter, such as coal
and oil

fissures

long, narrow openings
made by cracking or
splitting rock

shale

smooth soft rock that
breaks easily into
thin layers

coal seam

a banded deposit of coal
that appears within layers
of rock

9 A mixture of sand,
chemicals and water
is pumped under high
pressure through
horizontal wells to
form fissures in the
shale. The sand
keeps the fissures
open, allowing the gas
to flow into the well
and be taken to
the surface.

he challenge of land
competition

In addition to environmental factors, food security can also be threatened by individuals
or corporations taking over productive land and using it for purposes other than growing
food. In many places around the world, land that was once farmland is being converted for
housing, mines, golf courses, factories and other uses. In other places, land is being used to
grow crops to be used as biofuel instead of food (see the example of palm oil on page 52).
This competition for land is being driven partly by the increase in the world’s population
and partly by the desire to make more money from the land.

Land for mining

The world’s demand for energy and minerals, like its demand for food, is growing quickly.
Energy and mineral resources are extracted from rock layers in the ground. In order to reach
the minerals, the layers of rock above are often stripped away and piled onto surrounding
land. While this may take place in areas that are unsuitable for farming, sometimes farmers are
displaced from their land to make way for mining operations.

In Australia and other countries such as the United Kingdom, South Africa and the United
States, a new mining technique has brought miners and farmers into conflict. Large reserves of
natural gas are held in underground coal deposits, and miners use a process known as fracking
to release this gas and bring it to the surface (see Source 18).

e A farm draws
water from
the aquifer
that sits
above the
coal seam.

6 A coal seam
naturally occurs
within layers of
rock beneath the
surface.

Source 18 The process of hydraulic fracturing or fracking
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3B What are the main challenges to food security?

Farmers are concerned that fracking has the potential to reduce the productivity of
their farms in several ways. For the gas to flow out of the coal, the water pressure
must first be reduced. This is done by pumping water from the coal seam.

This may affect the groundwater in the aquifer used by farmers. In some
cases, the volume of groundwater may fall and in other cases it may become
contaminated by the chemicals used in the fracking process.

Farming land is also used for the above-ground part of this mining
process. Access roads built to suitable sites may cut across previously
productive farmland, as might pipelines built to transport the gas to
processing plants. Each mine also requires a drilling pad and areas for trucks
and other machinery to manoeuvre and park. A large water-storage dam, which
may contain contaminated water, also replaces productive farmland.

Land for tourism and recreation ,
Source 19 Afracking

In some places, productive farmland is being converted into tourism and recreation facilities. mine beside a vegetable

A study of the impact of golf courses in Thailand found that 250 courses in the country use  farmin Southport, England
about 200 square kilometres of land. About
three-quarters of these courses were built on
existing farmland, and the rest on land that
was previously forested. This area represents a
loss of about 89 000 tonnes of rice every year.
Furthermore, golf courses put great pressure
on the freshwater resources of the local area.
Each Thai golf course consumes the same
amount of water that 60 000 Thai villagers
would use.

This trend is not confined to Thailand. In
other countries such as Indonesia, Cambodia
and Vietnam, as well as island nations
throughout the Caribbean, productive

farmland and scarce freshwater resources are

being consumed by golf courses and other Source 20 An Indonesian farmer harvests his rice crop while, in the background,
recreation facilities. a tourist plays golf on land once used for farming.

Quiz me!
A quick quiz on the
challenge of land

3.9 Check your learning

Retrieve Apply competition

1 How does competition for land lead to 5 a Farmland converted for mining and
food insecurity? tourism has been discussed on

2 Define ‘fracking’. these pages but there are also other

3 How does fracking impact water resources? examples of the competing uses

of land. These include land used

Analyse for housing, factories and biofuels.

4 While the problems described in this topic Investigate the impacts of one of these
seem to be quite simple, there are several and present your findings to the class.
underlying, deeper causes. Brainstorm b Using your findings from question 5a,
three underlying causes and examine how create a diagram inspired by the one
each can lead to food insecurity. in Source 18 that shows the topic you

researched is an example of competing
land use.
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3B

SKILLS IN
CONTEXT

@ Test me!
Once you've finished

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

Poverty and food security

There is a strong link between food security and poverty. Virtually every
person who is undernourished lives in poverty. In fact, some experts in the
field consider food insecurity to be a symptom of poverty. People living in
poverty struggle to be able to buy enough food to feed themselves and their
families, or to purchase farming supplies to grow more food. People in this
situation are often said to be trapped within a cycle of poverty (see Source 22).

It is possible to test the relationship between two variables such as food insecurity and poverty
by using a scatter plot. Scatter plots are similar to line graphs in that they are used to display
data plotted against two variables. Scatter plots are used by geographers to show the degree to
which one of the variables shown on the graph is related to the other. This relationship is known
as the correlation. Commonly, scatter plots show data for a number of countries, each of which is
represented by a dot on the graph. When the dots come close to forming a straight line, they are
closely related and therefore are said to have a high correlation. When the dots do not come close
to forming a straight line, they are not closely related and therefore are said to have a low correlation.

KEY SKILL
Questioning &

researching

Constructing a scatter p|Ot Step4 Carefully show the scale on the axes

and label each one. It is a good idea

By following these steps, you can construct to use the names of the columns as
a scatter plot to test the relationship labels for your axes.
between two variables. Step5 Using a pencil, place a small clear
Step1 Use your research skills to locate dot to show where the pair of data
reliable and current sets of data. For for each country intersects. Using a
the purpose of this exercise, we can pencil, label each dot with the name
use the data in Source 21, which of the country in small, clear writing.
comes from a United Nations report You may need to move your labels to
on hunger and the United States’ avoid obscuring the dots.
Central Intelligence Agency. Step6 Using a ruler, rule a line to show the
Step2 Look carefully at the data to find the overall trend of the data. If there is no
highest and lowest values in each clear trend, do not draw a line.
column so that you can draw axes that  step 7 Give your completed scatter plot a
fit all the data. In the food insecurity sufiEElE e

column, for example, the lowest value

is 2.6 and the highest is 68.4. Step 8 Below the scatter plot, acknowledge

the source of your data.
Step 3 Using a ruler and pencil, draw a set

of axes that fit the data. A scale of
2 cm = 10% fits this data well.

For more information on this skill, see
page 19 of ‘The geography toolkit’.
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Source 21 Percentage of people experiencing food security and poverty around the word

Country Percentage of the population Percentage of the
with moderate or severe food population living in poverty
insecurity

Japan 2.6 16.1

Indonesia 7.6 10.9

USA 10.5 156.1

Australia 10.8 13.0

Serbia 1.4 8.9

Brazil 18.3 4.2

Argentina 19.2 25.7

Mexico 27.0 46.2

Senegal 39.3 46.7

Sudan 414 46.5

South Africa 42.9 16.6

Philippines 44.0 21.6

Afghanistan 45.0 54.5

Ethiopia 56.2 29.6

Mozambique 68.4 461

Practise the skill

1

Create a scatter plot to explore the link between poverty
and food insecurity.

Describe the link between these two variables as shown
in your completed scatter plot.

Extend your understanding

1

Use the Statistics Database on your obook pro to help
you to further explore the causes and effects of food
insecurity. These include gross domestic product per
person, obesity rates and the prevalence of underweight
children. Select one of these variables and use the data
in the factbook to explore the link with food insecurity in
the 15 countries shown in Source 21 by constructing a
scatter plot.

Select two of the countries with very different rates of
food insecurity. Use your research skills to investigate
why these differences occur.

Decreased
ability to
work

Chronic
diseases

Source 22 Cycle of poverty

Poverty

Insufficient
or low
nutritional
foods

Statistics database

Compare world
statistics



310 Improving food security

Learning
intention

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

» identify strategies
to improve food
security.

Quiz me!
A quick quiz on
improving food
security

genetic modification
a process by which
scientists can change
the genes of plants and
animals to give them
certain desirable traits

Feeding the world’s rapidly growing population is one of our greatest challenges. The lives and
livelihoods of billions of people depend on us overcoming some significant problems. Some
of these problems may seem overwhelming, but there are solutions that can improve the food
security of many people.

Increasing food production

The most obvious solution to food shortage is to produce more food, but many of the
ecosystems that support farming are already exhausted, and creating more farmland by
clearing forests can bring even greater problems. Therefore, the solution may lie in advances in
manipulating the genes of plants and animals.

Farmers have taken advantage of natural genetic processes in their farming for
generations. Dairy farmers, for example, will choose the most productive cows to breed with
carefully selected bulls to produce offspring that produce the most milk. This is known as
selective breeding.

Some farmers, using modern scientific discoveries and techniques, have taken this selection
process a step further. All living things are made up of cells containing genes. These genes
determine how each organism grows, acts and looks. Scientists can change the genes of plants
and animals to give them certain desirable qualities known as traits. This is known as genetic
modification (GM). In one example of GM, scientists developed a cotton plant that produced
a natural insecticide. This has resulted in a 90 per cent decrease in the amount of chemicals
used to control insect pests on many Australian cotton farms since 1996.

Golden rice

Vitamin A is a vital nutrient in our diets that
helps us to live healthy lives. However, in
communities where rice is the dominant
food, people are missing this vital nutrient
because rice contains no vitamin A.
The result is that about 140 million
children, particularly in Africa
and South-East Asia, are
deficient in vitamin A.

Up to half a million of
these children become
blind each year, and
a weakened immune
system means that
hundreds of thousands

die of infectious diseases.

diets of millions of children.
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Researchers in Germany and Switzerland
believe they have the solution. By taking
two genes from daffodils and one from
a bacterium, they have produced golden
rice, which contains vitamin A. However,
despite the first trials of the new rice being
undertaken in 2000, the plants have not yet
been distributed into regions where they
are needed.

Progress was made in July 2021 when
the Director of the Philippines Bureau of Plant
Industries signed a permit to begin growing
golden rice for commercial use. This decision
was praised by over 150 respected scientists
and members of the scientific community, who
voiced their support for the use of GM food to
combat food insecurity.

Source 1 Goldenrice has been genetically modified to provide vitamin Ain the
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3C How can we improve food security?

Pest resistance Disease resistance
Crops can be modified so that they can resist GM can help plants resist fungi, viruses and bacteria.
pests such as insects. \ \ ‘

Nutrition Drought resistance

Minerals lacking in human diets The main benefits Genes from plants that grow in arid

can be introduced into food plants, of GM food areas can help make other plants

making them more nutritious. production survive droughts.
: : 9

\

Cold tolerance
Plants affected by frost can be modified to
help them survive the cold.

*

Source 2 The five main benefits of producing genetically modified food

Opposition to genetically modified foods A—
Think, pair, share
Many people are opposed to the genetic modification of food. They are concerned that GM e Think about eating
foods are gradually becoming a part of our everyday diet without us knowing very much about fgen;tlcally modified
the long-term effects. They are also concerned about the possible impacts of GM crops on oo .
¢ Discuss your ideas
other organisms, such as the animals that eat the crops, which are then consumed by humans. with a partner.
Environmentalists are worried about the impacts of GM crops on the environment and * Share your thoughts

on the balance of ecosystems. They believe that some characteristics of GM plants, such as a i S GIEES,

resistance to herbicides (weed killers), may be passed onto other plants within the environment
and even the weeds themselves.

3.10 Check your learning

Retrieve Apply
1 Define genetic modification in your own words. 5 Look at the labels of foods in your cupboards, fridge or
2 Identify some possible ways to improve food security. pantry at home.

a How many foods can you find that contain GM

Analyse ingredients?

3  Why do you think golden rice plants and seeds
have yet to be widely distributed? Propose two
possible barriers to the widespread use of this
new technology.

b Write a reflection on what you find. Were there more or
fewer GM ingredients than you expected? How do you
feel about that?

Which of the benefits of GM food production do you

think has the greatest potential to increase global food

production? Justify (give reasons for) your answer and

discuss with your class.

4 Reuvisit the Green Revolution (see page 81). Why should
this give us both hope and concern for the future, as we
strive to improve food security?
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3 11 Increasing food
. production in Australia

intention

By the end of this Australia is one of the world’s most food secure nations. As a developed country with a wide
e el o range of climates, we not only supply our own food needs but are also able to provide food to

able to: millions of people in other countries. As the world’s population increases, however, there is

» recognise
strategies to
expand agricultural
production in There has also been an increase in the amount of food demanded by Australian consumers.
Australia. In 1988, for example, Australians spent $49 billion on food; by 2017 this had increased

to $92 billion. This growth in consumption is driven mainly by an increase in Australia’s

a greater demand on Australia to produce more food and this places greater pressure on our
fragile soil and water resources.

population (from 16 million to 24 million in the same period) and by an increase in food
prices, partly as a result of changes in the types of food preferred by Australians (see Source 3).
Australian farmers have responded to an increased

1500 = Meals out & fast foods demand for food from overseas and within Australia by
m Meat, fish & seafood becoming more productive, with productivity increasing
m Fruit & vegetables by about 2 per cent per year for the past 20 years. This

1000
m Condiments, confectionery etc.  growth has been largely driven by farmers adopting new

Bakery products, flour & cereals ~ technologies including more efficient irrigation systems

500 and new varieties of crops such as rice and wheat. The

m Non-alcoholic beverages
biggest threat to farm productivity is changes in rainfall

patterns, with prolonged droughts causing falls in output

m Dairy products
m Other food

Expenditure per person ($)

1988-89  2015-16 throughout the history of farming in Australia. In some
Source 3 Food expenditure per person by food type in Australia, places, climate change is leading to less reliable rainfall and
1988—-89 and 2015-16. All values are in 201516 prices. drier conditions (see Source 4).

E Graph it!
Food expenditure per

person by food type
in Australia

VSource 4 ;Drought
conditions on a'fatm in
the far dorth-west of New
Soyth Wales
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3C How can we improve food security?

Should we grow more food in northern Australia?

Farming in northern Australia, like farming everywhere, is determined by environmental
factors, particularly temperature, soil fertility and water. The soils in Australia’s north are
among the world’s oldest and have been subject to heavy downpours of rain for millions of
years. This has leached many important minerals out of the soil, making it relatively infertile.
Rainfall in northern Australia tends to be seasonal rather than year-round, with monsoonal

leached

drained away or removed
soluble substances

such as important

plant nutrients

downpours being common across much of the region. These factors make intensive farming
difficult. Cattle farming, therefore, dominates in northern Australia, covering 90 per cent of
the land area and accounting for 30 per cent of the nation’s total cattle (see the case study on
page 49).

Australia’s scientific organisation (CSIRO) has recently completed a major study of the
possibility of increasing farm production in northern Australia. It concluded that there is
great potential for the region, with 16 million hectares containing soil suitable for intensive
agriculture. There are also several ways to regulate the supply of water in the region.

These include:
e building dams to trap river water during the wet season so that water can be supplied to farms
in the dry season

e using underground water to irrigate small patches of land rather than whole farms, known as

mosaic agriculture.

Source 5 The Ord River
irrigation scheme in the
Kimberley region of Western
Australia was created in the
1960s with the damming of
the Ord River. It supplies
20000 hectares of farms with
areliable supply of water.

3.11 Check your learning

Apply
5 How much is food security under
threat in Australia? Justify your

Comprehend

1 Explain how Australia’s predicted future
population will likely affect food production.

2 Describe some of the barriers to response. Source 6 Mosaic
increasing food production in northern Pages 78-79 describe five challenges to irrigation in the
Australia. future food security on a global scale. In Northern Territory

a small group, discuss which of these

Analyse o . .

apply to farming in Australia. Investigate

3 Examine Source 3. Identify trends you one of these and report your findings to
notice in the changing diets of Australians. your classmates.

4 Examine Source 3 on page 48. Describe

the distribution of farming types in
northern Australia.
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3.12

Learning
intentions

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

» explain how
food wastage,
government policies
and trade barriers
affect food security

» identify ways to
overcome food
distribution barriers.

Quiz me!

A quick quiz on
improving food
distribution

producers of these foods.

tariff
a tax on imported goods
and services

food loss

the reduction in the
amount of food from where
it is produced to where it
reaches the consumer

Source 7 In 2020, China placed tariffs
on the imports of several Australian

foods including lobster, wine, barley and
beef. This caused many problems for the

Improving food
distribution

The United Nations estimates that the world’s farmers produce enough food each year to feed
10 billion people. The world’s population currently sits at 7.8 billion, so that means that no
person on Earth should suffer from hunger. And yet, almost 750 million people are exposed
to severe food insecurity and 690 million go to bed hungry every night. The goal of achieving
zero hunger by 2030 seems very unlikely, with predictions showing the number of hungry
people likely to exceed 840 million by the end of the decade.

To a large extent, the problem is not so much food production as food distribution. Put
simply, the food is not getting to the people who need it most. This is largely due to poverty
and an unequal distribution of wealth: many people in developing countries cannot afford
the food needed to feed themselves and their families. There are also other barriers to
overcome if food distribution is to improve.

Reducing trade barriers

In order for food grown in one country to reach consumers in another country, it has to pass
a number of barriers. Some of these are designed to protect the consumer, such as safety
checks, but others are designed to increase the price of food. To protect their own
farming industry from competition from cheaper imports, many countries charge a
tax, known as a tariff, on goods coming into the country. This has the effect of
raising food prices, making food less accessible to many consumers. Reducing
tariffs would increase the flow of food across international borders and
decrease the cost of these foods, improving food security in many places.

(f.
<

A
y

Reducing food loss and
food waste

It has been estimated that around one-third of all food is lost or wasted
every year. Food loss refers to the amount of food lost during the growing or
production process. In developing countries, most food tends to be lost during
production because of problems in harvesting, storing, cooling, packaging and
marketing by producers. This equates to around 1.3 billion tonnes. There can
also be large amounts of food lost during distribution as a lack of refrigerated
transport can cause perishable food such as meat and dairy products to spoil
(see Source 9). Developments such as treating milk with ultra-heat (UHT) and
refrigerated vans have the potential to reduce food waste significantly.

Food waste refers to the amount of food thrown away during the
consumption process. In developed countries, most food waste is carried out by
consumers and retailers, rather than food suppliers. Consumers tend to reject

food that is not perfect in appearance. They also tend to buy too much food, which spoils
or passes its ‘best-before’ date. Reducing food waste and food loss would help increase food
security in many places.
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Source 8 Food consumption and food loss per person per year by food group

3.12 Check your learning &l

Comprehend

1 Define what tariffs are and explain how they can impact
food security.

2 Explain why there is widespread hunger despite enough
food being produced to feed everybody.

Analyse
3 Examine Source 8.
a Compare the diets of people in developed and
developing countries. What are their similarities and
differences?

b Identify how much of the fruit and vegetables grown
are lost or wasted.

¢ Identify at which stages of production this loss and
wastage takes place.

d Consider two ways in which this wastage could
be reduced.

e ldentify which food type has the least loss or wastage.

f  Why might this be the case?

4 Explain why reducing food loss and waste is a key to
improving food security.

OXFORD UNIVERSITY PRESS

Apply

5 Keep track of your household’s food waste for a week. This

means taking note of all edible food that is not eaten, and
includes food that is wasted during meal preparation (such
as scraps and peels), food served but not eaten, or food
that is spoiled and discarded. This could be placed into

a bucket and weighed every day. Multiply

the total amount by 52 to find out
the amount of food wasted per
year at your house. Compare
this result to those of your
classmates.

Use the internet to
investigate ways

to overcome food
distribution barriers.

Use your research to
determine the best three
strategies to overcome food
distribution barriers.

Source 9 Unrefrigerated milk delivery in Cuba

CHAPTER 3 FOOD SECURITY 99



313 Sustainable agriculture

Australian farmers have faced many challenges over the past 200 years, as this is not an easy

Learning place to produce food. Most of these challenges come from nature: drought, flood, fire, and

intention

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

thin, infertile soils. Others challenges are human-made, such as the overuse of fertilisers and
water, and the clearing of native vegetation. There have been two noticeable responses to

» explain
management
strategies that
restore the quality
and diversity of
agriculturein
Australia.

Effective management of
landscapes is heeded, not just
farming. This involves looking after
those areas of the farm that are
not planted with crops or pastures.
Allowing wild grasses and plants to
grow encourages pollinators such
as bees. Replanting riverbanks
maintains the health of important
water resources.

Crop rotation and embracing
diversity are good for the soil.
Growing a range of crops rather
than just one and changing the
location of each crop each year
improves the soil and can also help
with pest control.

Agroforestry refers to the growing of
trees as part of the farm. This has
many benefits including providing
shade for animals and controlling
the level of water in the soil, making
it less likely that salt will rise to

the surface.

Source 10 Sustainable farming methods
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3C How can we improve food security?

these challenges. The first is that Australian farmers have adopted new technologies to help T
them better manage their available resources (see page 96). The second response is focused @ A quick quiz
on repairing the damage from the past and working with nature in a more holistic way. Most on sustainable
importantly, this second response follows the principle of sustainability: using the resources agriculture

of the Earth to supply our needs without compromising the ability of future generations to do

the same. This second response, known as sustainable agriculture or conservation agriculture,
follows several key principles, shown in Source 10.

Integrated pest management
is better for the environment.
Insect pests can be controlled
by encouraging natural

predators such as birds rather
than spraying with pesticides.

Keep the soil covered with
organic material. Covering
soil with mulch or with a
crop such as clover when it
would otherwise be left bare
improves the health of the
soil and reduces the need for
weed spraying.

Do not disturb the soil by tilling
(turning it over) as this leads to
soil erosion and disturbs the
microorganisms. Plant crops
by drilling seeds instead.

3.13 Check your learning (2

Retrieve
% 1 Define sustainable agriculture.
2 How does a sustainable farm control pests and weeds?

Comprehend

3 Describe the ways that sustainable farming reduces the
use of chemicals and fertilisers. Suggest one reason why
this is important.

4 Explain how the farm shown in Source 10 demonstrates
the geographic concept of sustainability.

Apply
5 Look at Source 7 on page 82.

a Identify the sustainable agriculture principles that
have not been followed on this farm.

b Propose a plan to repair the damage on this farm
that follows some of the key principles discussed
on these pages.

6 Farmers who follow sustainable agricultural practices
also try to reduce their greenhouse gas emissions.
Propose some of the ways that Australian agriculture
can be more sustainable.
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3C

SKILLS IN
CONTEXT

@ Test me!
Once you've finished

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

Source 11 When giving
an oral presentation, think
of itas a conversation
rather than a speech. Try
to avoid reading to your
audience as this can make
itdifficult for them to
engage with what you are
speaking about.

MANITIES AND SOCIAL SCIENCES 9 AUSTRALIAN CURRICULUM

Zero hunger

In 2015, the United Nations launched a bold plan to improve the living
conditions of people in both developed and developing countries, and to
repair and protect the planet.

Known as the Sustainable Development Goals (SDGs), the plan sets out 17 targets for member
countries to achieve by 2030 (see Source 12). Goal 2 — ‘Zero hunger’ — aims to ‘end hunger, achieve

food security and improved nutrition and promote sustainable agriculture’. The latest data (see
Source 13) shows there is much to be done if this goal is to be achieved by the end of the decade.

) y I : 5000 HEALTH QUALITY
POVERTY ANDWELLBEING EDUCATION

|

DECENT WORK AND 1 REDUCED
ECONOMIC GROWTH INEQUALITIES

-

(=)

18 PEACE, JUSTICE
AND STRONG

INSTITUTIONS

Tl [

Sub-Saharan Africa 56.8
Central & southern Asia

Latin America

Northern Africa & western Asia

1.
Eastern & south-eastern Asiazi

Europe & northern Americal T

World

I
0 10 20 30 40 50 60

Moderate food insecurity (2014)
@ Moderate food insecurity (2019)

Severe food insecurity (2014)
@ Severe food insecurity (2019)

— 95 per cent confidence intervals

Source 13 Prevalence of moderate or severe food insecurity, 2014 and 2019
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How can we improve food security?

KEY SKILL
Communicating

Presenting an OI’8.| report tO clearly defined sections (like paragraphs in a written
. report). Your conclusion usually summarises your
an audience

key points. If your report is going to be assessed,

Geographers often present their findings to an audience el U oL e Tilse 1 erlise jor

by giving an oral presentation. You may find giving an CEREEIEE

oral presentation a little scary at first, but if you follow Step4 Support your report with clear visual material. This

these steps you will be able to confidently deliver a may be a set of graphs, maps or images. Do not

successful report. just read your report to your audience.

Step 1 Decide on a topic that will interest both you and Step5 Practise your presentation. Make sure that you do
your audience. Consider your audience and think not exceed the time limit and that you know your
about what they already know about the topic. information well enough to avoid having to read it.
What would you like them to understand by listening It may be a good idea to have some memory cards
to your presentation? with key words or ideas written on them.

Step2 Research your topic. Geographers start with inquiry ~ Step 6 Deliver your presentation. Make sure that you speak
questions and then seek to answer them. Collect clearly and vary pitch and tone. Stand up straight,
information from a wide variety of sources and keep keep your hands out of your pockets and don’t lean
a bibliography of these sources. on a desk. Take a few deep breaths to calm yourself

Step3 Organise your findings into a draft report. It should Sl S PR Wi el £ SReelilig U9 anly

one person.

have a clear introduction and conclusion. In your
introduction it is often a good idea to use something ~ Step 7 Invite your audience to ask questions and do

to ‘hook’ your audience. It may be a question, a your best to answer them. If you are unsure of
personal story or a challenging image. After your an answer, don’t make something up, just do
introduction, develop your report in a series of your best.
Practise the skill Extend your understanding
1 Define the Sustainable Development Goals. 1 Describe the trends in food security shown in Source 13.
2 Prepare and deliver an oral report on an aspect of the 2 Find the most up-to-date progress report at the
Sustainable Development Goals target to achieve zero Sustainable Development Goals website (a link is available
hunger by 2030. Your report must be supported by visual on your obook pro).
material and include responses to questions asked by the a What progress has been made in food security as
audience. Here are some possible topics to choose from, outlined in this progress report?
or you may like to develop your own. b What have been some of the successes?
* Zero hunger is a great idea but it’s impossible ¢ How likely do you think it is that the world will reach
to achieve. the targets of ending hunger, achieving food security,
e The key to ending hunger'is ... improving nutrition and promoting sustainable
e \We already produce enough food; we just have to get agriculture by 20307
better at sharing it.
. : Weblink
e The COVID-19 pandemic has worsened food securit
P Y Sustainable

for millions of people. Development Goals
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Review activity

Read the information and study the source, then answer the
following questions.

The Horn of Africa

The Horn of Africa refers to the countries in the north-east of
the African continent. Ethiopia, Eritrea, Somalia and Djibouti
are the four countries that officially make up the Horn, but
Kenya, South Sudan, Sudan, Uganda and even Tanzania

are sometimes considered to be part of the Horn of Africa. It
covers an area of approximately 2 million square kilometres
and is home to around 100 million people. Around one-quarter
of these people face severe food insecurity. This is due to

a combination of natural processes and human activities.
Natural processes include desert locust infestations, floods
and disease outbreaks. Some of these are short-term impacts,
while others are ongoing. Examine Source 14, which refers to
food insecurity as of February 2020, and answer the questions
that follow. An enlarged version is available on your obook pro.

HORN OF AFRICA: DISPLACEMENT AND VIOLENCE

-

Identify the type of map shown in Source 14. (1 mark)

Identify the country that has the greatest number of
internally displaced people. (1 mark)

Explain how changes in population can threaten food
security. (3 marks)

Describe conditions in Somalia using data from the map.
(4 marks)

Explain how the combination of factors you identified in
question 4 can lead to ongoing food insecurity. (6 marks)

Consider how human activities impact upon food security
in the Horn of Africa. Of the factors shown in Source 14,
which do you think is the most significant? Justify (give
reasons for) your answer. (5 marks)

(Total: 20 marks)
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Number of refugees/
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Enlarged map
Horn of Africa:
Displacement and

Refugees from
other countries
Refugees from
Greater Horn of Africa

o
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& violence against civilians Source 14

Number of internally
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Chapter checklist

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

| can I cannot do this yet.
do this.

Define and describe food security. D D Go back to Topic 3.1, page 70.

Understand global patterns of food security. D D Go back to Topic 3.2, page 72.

Explain management strategies used by First Nations peoples to achieve
food security.

Go back to Topic 3.3, page 74.

|dentify current challenges to food security. Go back to Topic 3.4, page 78.

Describe how the predicted future global population is likely to impact on
food production.

Go back to Topic 3.5, page 80.

Explain how land degradation contributes to a decrease in food production. Go back to Topic 3.6, page 82.

Explain how water scarcity contributes to a decrease in food production. Go back to Topic 3.7, page 84.
Explain how climate change contributes to a decrease in food production. Go back to Topic 3.8, page 87.
Explain how competition for land contributes to a decrease in food production. Go back to Topic 3.9, page 90.
|dentify strategies to improve food security. Go back to Topic 3.10, page 94.

Recognise strategies to expand agricultural production in Australia. Go back to Topic 3.11, page 96.

OO0 0o0oOgoo oo g
O o oogooloo ool o

Explain how food wastage, government policies and trade barriers affect
food security.

Go back to Topic 3.12, page 98.

Identify ways to overcome food distribution barriers.

Explain management strategies that restore the quality and diversity of
agriculture in Australia.

Go back to Topic 3.13, page 100.

[
[

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

@ Student book questions [:;j Key skill worksheet Quizlet Chapter review quiz
Chapter 3 Communicating: Play a game of Quizlet on Chapter 3

Chapter 3 Food security.
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i

An Interconnected
Welile

‘No man is an island, entire of itself; every man is a piece of the
continent, a part of the main.’

The English poet John Donne wrote these words in 1624. In these
lines he expresses the idea that every person is connected to someone
else. This is as true today as it was nearly 400 years ago. The more
we learn about our amazing planet and the people who live here, the
more we come to realise that everyone and everything is connected to
everyone and everything else. We are connected to people and places
all around the world in many ways.

These connections have consequences. They have helped to improve
the lives of millions of people, but they have also been responsible for
ruining the lives of many others. Many natural environments, too, have
been negatively impacted by the links between people and places.

») Source 1 The world’s individuals and communities are more connected now than at any
other time in history. However, while new interconnections have changed the way most of us
communicate and trade with each other, access to this new digital world is uneven. People
living in developing countries, particularly in remote areas such as this Indian village, are in
danger of being left behind in the digital revolution.
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4.1

Learning
intention

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

» explain the different
ways that people
connect to places.

interconnections

the relationship between
all things, both animate
and inanimate, and all
processes, both natural
and human

<R Quiz me!
A quick quiz on

connections to place

Source 1 In 2020

the Australian mining
company Rio Tinto
destroyed two Aboriginal
rock sheltersin the

Juukan Gorge to extend an
iron-ore mine. The shelters

were of great historic and
spiritual significance and
contained evidence of
human occupation dating
back 46 000 years.

OXFORD HUMANITIES AND SOCIAL SCIENCES 9 AUSTRALIAN CURRICULUM

Connections to place

Geographers define places as parts of the Earth'’s surface that are identified and given meaning
by people. No place exists in isolation; a place is interconnected by the natural processes and
human activities that shape and change it. To study place, geographers rely on the concept of
interconnections. They consider how relationships between and within places influence our
connection to a place.

Most of the reasons why people feel a sense of connection to a place can be grouped under
the following four criteria: spiritual, economic, cultural and historical.

Spiritual factors

Many people feel connected to particular places because of their beliefs or the way a place makes
them feel. Sometimes this connection can be difficult for other people to fully understand, but
this does not make the connection any less real or important. For example, many of Australia’s
First Nations peoples have a deep and complex spiritual connection to places in the natural
world that other people in the wider community do not have.

Ambelin Kwaymullina, a Palyku woman from the Pilbara region, explains this deeper
connection:

For Aboriginal peoples, country is much more than a place. Rock, tree, river, hill, animal,
human - all were formed of the same substance by the Ancestors who continue to live in
land, water, sky. Country is filled with relations speaking language and following Law,
no matter whether the shape of that relation is human, rock, crow, wattle. Country is
loved, needed, and cared for, and country loves, needs, and cares for her peoples in turn.
Country is family, culture, identity. Country is self.

Economic factors

Many people feel a connection to particular places because these places provide them with
employment or a source of income. Farmers, for example, will feel connected to the place
where they farm, and a mining operator will feel connected to the place where minerals
are found.

In countries where personal wealth is viewed as a desirable goal, economic connection
to place may take precedence over less tangible reasons for connection, such as spiritual or
historical factors. Different reasons for connecting to place can cause disagreement, protest
and even conflict between individuals and groups (see Source 1).
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4A How are people and places interconnected?

Cultural factors

Connections to place can be strongly influenced by a
range of cultural factors. This can include the perceived
historic value of a place, and how that is meaningful for
people in the present, the past and even into the future.
The notion of cultural heritage can be an important
motivating factor for connection to place.

People with similar interests, backgrounds and
heritage often connect with each other to form
communities. Immigrants to a new country, for
example, tend to live close to other recent arrivals from
the same country. This allows them to connect more
easily to people with the same language and culture,
and therefore fit more easily into their new community.

Source 2 Bendigo is home to the world’s longest Chinese parade

Historical factors dragon, a reminder of the strong cultural links that many Chinese
people have to this regional city — links that began during the gold
Events that happened in the past can result in people rushes of the 1850s.

forming special connections to particular places. These
may be recent events or events from hundreds of years ago, but they can form
powerful links between people and places. For many people, the places they
visited on holidays as children remain special places well into their adulthood
because of the memories these places hold.

On a wider scale, important historical events can give particular places
a special meaning. Such historical events could include a war or battle
such as World War II, a sporting victory like Cathy Freeman’s gold medal
at the Sydney 2000 Summer Olympics, or the birthplace or burial place of a
famous person.

Source 3 Each year hundreds of Australians walk the Kokoda Track in Papua New Guinea to
commemorate the famous battles that took place there in 1942 between the Japanese and
Australian forces.

4.1 Check your learning

Comprehend different groups of people have different connections to

1 What are the four ways that people connect to place? the same place.

2 Explain why people sometimes find it difficult to
understand another person’s spiritual connection to a
particular place. App|y

3 Explain why a person’s cultural connection is often linked 2
to historic factors.

6 Is there a place to which you feel a strong spiritual or
cultural connection? If so, describe this connection.

‘Historical tourism’ refers to those places that people visit
because of their historic connections. Investigate this
Ana|yse kind of tourism and find out the historic connections for

4 Source 3 shows Australian hikers being helped by local T USRS [ SSE [pl2ees

porters. Consider how each of these two groups of a  the Gallipoli Peninsula in Turkey

people might view this place differently. b The Rocks in Sydney
5 Examine how the destruction of the Juukan Gorge ¢ Long Tanin Vietnam
rock shelters (Source 1) demonstrates the way in which d Buckingham Palace in London.
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Learning
intention

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

» understand
how people are
connected to places
throughout the
world in a variety
of ways.

nutella

Source 4 Nutellais
manufactured by the
Italian company Ferrero
International and was first
introduced in 1964.

‘6\ Map it!
World: The Nutella

global value chain

How we are connected:
an overview

We are connected to people and places all around the world by vast, intricate networks in
many ways. This includes being connected by the food we eat, the clothes we wear, the goods
in our homes, the sport we play, the music we listen to and the movies we watch. We are also
the most mobile generation in history, travelling for work and for leisure more often and more
quickly than previous generations. As well as these physical and cultural connections, there
are the rapidly growing digital connections that break down barriers such as language and
distance that once separated people and places.

The world in a jar

Each of us is an example of the connected world in which we live. This is true even when
we are just sitting at our desk at school — we do not have to physically travel to be connected
with other places in the world. The items that fill our cupboards and homes have travelled
thousands of kilometres in shipping containers across the ocean and through dozens of
countries to reach our shops and eventually, our homes.

A jar of Nutella illustrates this idea. About 350 000 tonnes of Nutella are produced every
year and sold in more than 100 countries. The company that produces Nutella, Ferrero
International, is based in Alba in northern Italy. Nine factories around the world produce
Nutella (see Source 5). The main ingredients in Nutella are sugar, hazelnuts, cocoa, palm oil,
vanilla flavour and skimmed milk. The producers of these raw materials are scattered across
the globe. The materials are shipped to each factory, processed and combined to make Nutella.
The Nutella is then packaged into jars and shipped to consumers around the world. In a jar of
Nutella are ingredients from five continents, including the rainforests of Asia and Africa, and
farms in North America, Australia and Europe.

WORLD: NUTELLA GLOBAL VALUE CHAIN

Stadtallendorf, Germany Belsk, Poland . N
AVladimir, Russia
Brantf
rantierd, Canads - ios- Ecallesx @EUROPE (vanillin, sugar)
USA (vanillin)@ France A®TURKEY (hazelnuts)
Alba, Italy Manisa, Turkey 0 3000 6000 km
Sant’Angelo o
< dei Lombardi,o
0 ltaly ®MALAYSIA (palm oil) LEGEND
ECUADOCR (cocoa)@ - COTE D'IVOIRE, GHANA " 5 Headcusrters and fact
BRAZIL (palm oil) ® and NIGERIA (cocoa) PAPUA NEW. GUINEA eacaquarters and factory
Pocos de Caldas, A > (palm oil) ®  Main international supplier
B A Lithgow, A  Factory
Australia ©  Main sales office

Source 5

Source: Oxford University Press
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Submarine cables

In the past, most countries used their
own resources to feed and clothe their own
populations. Today, however, nations
increasingly rely on each other to supply goods
and services to their populations. We are
more connected to the rest of the world than
we have ever been before. This increasing
interconnection between countries is referred
to as globalisation.

There are four main aspects to
globalisation:
e trade in goods and services
e the movement of people
e the movement of money
e the movement of ideas and knowledge.

WORLD: SUBMARINE TELECOMMUNICATION CABLES

4A How are people and places interconnected?

The rapid increase in interconnections
in the past few decades is largely due to
rapid improvements in information and
communications technology such as the
internet. Virtually all of the world’s internet
connections are made through submarine
cables on the ocean floors that link the world’s
land masses. In total, there are about 1.2 million
kilometres of submarine cables around the
world, and the latest cables carry signals
12 000 kilometres across the Atlantic Ocean
in 0.00072 seconds. The newest fibre-optic
cables are about the thickness of a garden hose
but contain enough bandwidth for 20 million
internet users.

globalisation

the increasing
interconnectedness of
countries around the world

@ Enlarged map

World: Submarine
telecommunication
cables

For more information on the key concept
of interconnections, refer to page 8 of ‘The
geography toolkit’.
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Source 7 Cablesare
occasionally damaged

o by ship’s anchors and

Source 6

4.2 Check your learning

earthquakes. Repairing
them is a tricky business!

Source: Oxford University Press

Retrieve

1 Use the geographic concept of interconnection to define

the word ‘globalisation’.

2 How do submarine cables help to spread ideas and

money around the world?

Analyse

3 ldentify the four aspects of globalisation and suggest an 6

example of each one.

4 Apply your knowledge of interconnections to brainstorm a
list of the ways in which you are linked to other countries.

a Share your links with your classmates to create a class

list of these links.

OXFORD UNIVERSITY PRESS

b Display these links on a world map. Develop a legend
to show different types of links.
¢ Describe the pattern shown on your class map.

Apply

5 Explain how the internet has helped to make Nutella a
global brand.

Nutella is just one example of a global product.
Investigate another product in your home, such as food,
fashion or an electronic item, and investigate its origins.
Start with the raw materials in the product and find out
where these come from. You might find the resources at
the Sourcemap website useful for this task.
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4A

SKILLS IN
CONTEXT

@ Test me!
Once you've finished

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

In western Victoria, a proposed change
to a major highway has meant the
planned bulldozing of up to 260 trees.
Some of these trees are more than
800 years old and carry important
significance for the Djap Wurrung
people, who are protesting their
removal. This has resulted in a long
standoff between the Aboriginal
groups, police, construction workers
and the state government, each of
whom has differing points of view

about the protection or removal of Source 8 Anancient yellow-box tree, known as the
these trees Directions Tree, which was cut down to make way for
' the highway

Disputes about the way in which a place is used and managed often come about because
different people have different connections to places. What is vitally important to one person can
be of no real significance to another.

KEY SKILL
Concluding &

decision making

COHSIderlﬂg a'ternatlve Step2 Decide on the format for the class

. . . discussion. It could take the form of a
pOIntS Of view In a formal debate or an online discussion.
dISCUSSIOﬂ Step 3 Establish some ground rules before

beginning your discussion:
e Listen to other speakers and do
not interrupt each other.

As geographers, our role is to consider all
points of view before reaching a conclusion.
This can be difficult as each of us has our

own values and beliefs that we carry with us ¢ Use respectful language.

and use to interpret our world. The following * You can discuss and disagree
steps can help you and your classmates with someone’s ideas, but do not
discuss controversial issues in a respectful criticise the person themselves.
way and help you to understand the points of Step4 Conduct some research into

view held by other people. the issue that you are going

step1 Confirm the issue that you and your to discuss.

classmates will discuss.
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4A How are people and places interconnected?

Consider: friend. Some of the questions you may like
e background to the issue/key facts to consider are:
e any conflicting points of view, and reasons e What did you like about the discussion?
for these ¢ How do you think the class discussion could be
e your own opinion, and any supporting improved next time?
information or research. e How comfortable were you ﬂ \
Step5 Discuss your ideas in a small group first. Practise in participating in the &~ . -
discussion? ‘

communicating your opinion before you face the
whole class. e What did you learn

about why people
hold different
points of view?

Step 6 Discuss the issue with your classmates. Make
sure that you follow the rules you developed in
step 3. Remember that the aim is not to ‘win’ the
argument but to understand the range of opinions
on the issue and the reasons why people hold

For more information on
this skill, see page 33 of ‘The

these opinions. SEIIERY Bl
Step ? Allow time to debrief and reflect. This reflection Source 9 Itisagoodidea todiscuss
should be personal and could be in the form your ideas in a small group before
of a diary entry or a discussion with a trusted facing the whole class.
Practise the skill Extend your understanding
1 Select a geographic issue that you and your classmates Each month 1000 Australians are surveyed in the lpsos Issues
find interesting and one that generates a variety of points Monitor and asked to select the three most important issues

of view and opinions. This could be at the local scale such facing Australians. Source 10 shows the top five responses
as the destruction of the Juukan Gorge rock shelters (see between 2010 and 2020.

Source 1 on page 108) or the Djab Wurrung trees, or at 1 ldentify the three biggest issues that concerned

a larger scale. Alternatively, the Taking IT global website Australians in September 2015.

contains some interesting issues for discussion. Follow the

i ; o 2 Explain how the global pandemic that closed Australia’s
steps outlined to discuss this issue as a class.

border in March 2020 affected the concerns of Australians.
2 Visit a news website and identify an issue that could be

considered controversial. Form small groups and share
your issue with the group. Follow the steps to select, then

discuss, the issue. Ensure you listen respectfully to the
other group members. 4 What do you feel are the three biggest issues facing

Australia? Explain your answer.

3 Australians listed the environment as their biggest concern
in early 2020. What events occurred at that time to
explain this?

60%

50%

40%

30%

20%

Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Healthcare Environment

Economy Unemployment Cost of living

Source 10 The top five mostimportantissues facing Australians between 2010 and 2020, according to the Ipsos Issues Monitor survey
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3 How technology influences
Learning inte rcon neCtiOnS

intention

By the end of this The internet allows people to connect with other people in different places more quickly and
t(;ﬁ'ct’ Yourlbe conveniently than ever before. Today, we use the internet for a range of activities and purposes
able to:

that link us to many places all over the world. Your in-school and after-school activities are
probably connecting you to places all over the world without you even realising it. In the space
of half an hour, you might have bought something online, checked Instagram, connected with

» explain how
technologies are
used to connect

people to services, friends who may live in the same area, and others who may live in another country. You might
information and listen to some British, Korean or American songs on YouTube while you do your homework, or
people in other live stream a sports game from Europe or North America.

places around

the world.

Communicating with people in
different places

We use the internet to play games, shop, plan activities, find

18 DooRDAsi /. INSTAGRAM

directions, read, research, complete homework and, more than ever
before, communicate with each other. Using the internet for emails
remains the most popular activity, with 98 per cent of people online
having sent an email in the last 12 months.

Getting information to the people
who need it

The Internet of Things is changing the world (see topic 2.11 on
' NKI Hl“{ ; lIll] page 62). Devices and sensors linked by fast internet connections
Tl are changing many aspects of modern life. This includes the way

—\ 69,444 that farmers use precious resources; allowing driverless cars to be
developed; making buildings more secure and changing the way we
control the appliances in our home.

V. 3
Source 1 In 2020, internetusage reached an all-time
high amid the COVID-19 pandemic. This infographic

shows internet usage per minute in 2020. The Internet of Things is also saving lives. Sensors medically
implanted in the body allow people with medical conditions and
Quiz me! their doctors to monitor and respond to changes in their heart rate or blood sugar levels.
@ A quick quiz on Technicians are working on bracelet sensors that can detect an epileptic fit and use the
how technology internet to send a signal to a carer or doctor.
::{leurixiz ctions This is a rapidly advancing field and new possibilities are being explored every day.

Firefighters driving to a building fire, for example, could be directed to the fire by the least
congested route by sensors in the roads, and heat and smoke sensors can guide them through
the building. Sensors in their clothing could detect dangerous smoke and toxin levels as well
as monitoring their heart rates, body temperature, hydration and oxygen levels. Other sensors
Key skill worksheet could monitor their location in the burning building as well as their voice, tone and gestures.

Questioning & This could all be monitored at a command centre in the fire engine armed with a wi-fi router,
researching:

! and decisions to deal with the emergency could then be made in real time and relayed to the
Conducting a survey

firefighters through an earpiece, microphone and smart watch.
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Offshore call centres

When people call up to complain about
mobile phone service, book an airline ticket
or pay a bill, chances are they speak to
someone in the Philippines or India rather
than in Australia. Many Australian companies
have moved their call centres to these

other countries to take advantage of lower

How does technology connect people and places?

wages and the larger available workforce

in those countries. The call centre industry,
which currently employs more than 1 million
Filipinos and 3.1 million Indians, is expected
to grow quickly as internet speeds increase
and new companies take advantage of the
cost savings.

Source 2 Acallcentre in New Delhiin India answers calls from all over the world.

Retrieve

1 Name three ways that the internet allows interconnections

between people in different places.

2 How many internet-connected devices do you have in

your own home?

Analyse
3 Examine Source 1.

*
See, think, wonder
Look at Source 2.
e What do you see?
e What do you think?
e What do you wonder?

®

4 Explain how the Internet of Things has the potential to

it already has?

change your everyday life. Can you think of any ways that

5 As with any change, there are winners and losers.

Identify the winners and the losers in these scenarios.

a People buy more goods online.

b Businesses use call centres in other countries.

¢ You listen to music on YouTube.

a How many of these functions have you used?

b Classify the uses shown in the source under these

headings:

e e-commerce
e social media
e entertainment.

¢ Which piece of data on this chart did you find most

surprising? Why?

OXFORD UNIVERSITY PRESS

Apply

6 You have read about how new technologies are changing
the ways that firefighters work. Select another emergency
services worker such as a paramedic or police officer.
Propose a piece of wearable technology that could be
developed to make their job safer. Use your research skills

this outcome.

AN INTERCONNECTED WORLD

to investigate what technologies already exist to achieve
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Learning
intention

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

» explain how
technologies have
made it possible for
places to provide
arange of global
business services.

multinational companies
companies that operate in
more than one country

@ Quiz me!
A quick quiz on

global brands

Source 3 Workersina
Vietnamese factory put
the finishing touches on
Nike shoes. Eighty per
cent of Nike workers in
Vietnam are women.

Global brands

By using the intricate webs of trade, transport and communications that encircle our world,
companies can reach customers thousands of kilometres away from their factories and offices.
Some companies have also found it profitable to open factories in many different countries.
These companies are referred to as multinational companies (MNCs). Some of the largest, most
profitable and most recognisable brands in the world are produced by MNCs. These include
Coca-Cola, Apple, Ferrero, Google, Facebook, IBM, McDonald’s, Amazon, Adidas and Nike.

Advantages for MNCs

There are several advantages for companies that spread their operations around the world.
One of these is the reduced cost of labour in developing countries. This allows MNCs to spend
less on manufacturing and thereby increase their profits. It may also open up new markets,
allowing the MNC to sell its product in the country where the factory is located without
having to pay shipping costs from the home country. In addition, it ‘spreads the risk’ of doing
business. If business conditions in one country change and become difficult, the company can
move its operations to another of its factories in another country.

Criticism of MNCs

MNCs have also come under criticism. Some people believe that they are exploiting poor
workers, some of whom work under unsafe and dangerous conditions. Some critics also point
out that there is a loss of jobs in the home country when a company moves its manufacturing
operations to another country. Some MNCs have also been accused of causing environmental
damage as they spread their operations around the world. These impacts of globalisation will
be examined in more detail in the next chapter.

Nike, a global brand

Nike is the leading sporting-goods operating in 39 countries, employing more
manufacturer in the world. The company than a million workers (see Source 4). Of
began in the state of Oregon in the United these factories, 109 are in Vietnam and 108
States in 1964. It now has 505 factories are in China. Around a quarter of Nike’s total

production, including 45 per cent of its sports
shoes, is made in Vietnam.

Prior to 2015 most Nike products
originated from factories in China, but
Vietnam has now overtaken that country in
the production of many clothing and sporting
goods, not only from Nike but also from
Adidas. Puma is also moving its main factories
from China to Vietnam. There are several
reasons for this trend. These include a trade
war between China and the United States,
which began in 2018 and impacted global
supply chains, and a rise in wages in China, as
that country has moved to produce electronic
goods rather than clothing.
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4B How does technology connect people and places?

WORLD: MINIMUM HOURLY WAGES AND NIKE WORKERS PER COUNTRY

LEGEND
Nike employees
500 000 © 1000 to 5000
200 000 = Under 1000

4t05
3to4
2103
1102
0.5t01
Under 0.5

3000

6000 km

Source 4 Source: Oxford University Press

Enlarged map
World: Minimum
hourly wages and

4.4 Check your learning

Retrieve d Why do some large companies open Nike workers
iesi ies?
1 In your own words, define what an MNC is. factories in other countries? per country
2 Why. carlw Nike be described as a Apply T e
multinational company? 4 Investigate the trend of companies Mallin Brisbane is a busy
Analyse opening factories in developing countries hub where you can shop
and complete a Plus, Minus, Interesting for many recognisable

3 Examine Source 4. tablo. global brands.
a ldentify the five countries that have the

o 5 Select 10 different clothing and footwear
largest share of Nike’s employees.

items from your home and use the tags in
these items to find out where they were
made. Compare your information with
your classmates to build up a picture of the
interconnections in our homes. = : Y

b Identify the average hourly wages in
these five countries.

¢ Compare this to the average hourly
wage in the United States, Nike’s home

|
Sl
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4 5 Digital access around
e the world

intention

By the end of this . . .

topic, youwill be The digital divide between countries

able to: During your lifetime, the internet and other digital technologies have become the most

» describe the powerful tools of connection the world has ever known. As a result, many experts argue that
differencesin we are currently experiencing a digital revolution. At the start of the century, about 6 per cent

people’s access

to the internet
between and within
different countries. However, this high level of connection is not experienced equally by everyone. In some

communities there are more computers and mobile phones than there are people, while in
other communities these devices are still uncommon. These differences are known as the

of the world’s population used the internet. In 2022, just under 70 per cent of people were
connected to the internet in some way — that’s roughly 4.9 billion people.

digital divide

the unequal levels of
access that people have
to the internet and mobile Source 6.
network coverage

digital divide. The differences in internet access between countries can be seen clearly in

WORLD: INTERNET USE

N
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Source 6 Source: Oxford University Press

While access to communication technologies is greatest in developed
nations, the rest of the world is catching up. The people in the Sub-
Saharan African nation of Chad, for example, are identified in Source 6
as having one of the lowest internet usage rates. In 2014, only three
in 100 Chadians used the internet; by 2020 it was one in 10. For
many people in developing countries, the internet and mobile
phones have become a way to access better education and work
opportunities, leading to improved well-being for individuals and
their families.

Source 7 There are 450 million mobile-phone users in India. Two-thirds of
Indian men own a mobile phone but only one-third of women do.

ES9 AUSTRALIAN CURRICULUM OXFORD UNIVERSITY PRESS



4B How does technology connect people and places?

The digital divide within countries

There can also be large differences of digital access within countries. This may be due to
natural factors such as the difficulties of supplying reliable internet and electricity to remote
communities in island, mountain or desert environments. It may also be due to social and
economic factors. For example, there tends to be a digital divide based on gender. In some
countries, men are nine times more likely to own a smartphone than women. Women are also
less likely to use the internet. The reasons for this gender divide differ from place to place but
there are some common factors. These include
lower literacy and education levels of women,
a lack of free time for many women, and
social norms that favour men over women.

Bridging the

digital divide

There are many organisations worki<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>