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USING OXFORD INSIGHT GEOGRAPHY

Oxford Insight Geography has been developed and written by a team of experienced NSW
Geography teachers to meet the requirements of the NSW syllabus for the Australian
Curriculum: Geography. Insight Geography comprehensively covers all syllabus content to
help students successfully meet all of the required outcomes. Insight Geography takes the
guesswork out of the new syllabus: chapters are organised around the key inquiry questions
from the syllabus while geographical concepts, geographical inquiry skills and geographical

tools are integrated meaningfully into every chapter. The features, structure and design of
the Student book, Student obook assess and Teacher obook assess will help you:

» optimise student understanding

» personalise teaching and learning

» deliver better results.

OPTIMISE STUDENT UNDERSTANDING

The learning sequence for each
Each chapter of Oxford Insight Geography is sequenced tcr?:it:yr i'sqztirrl;cqtﬂgi(tjig:;”anﬁ i
according to the NSW Geography syllabus and content dot points taken directly
structured around the key inquiry questions from the from the syllabus.
11 . i i
syllabus. Content dot points clearly‘map the learning Checkpoint activites at
sequence for students. Concepts, skills and tools the end of each section
are integrated in every chapter and mapped on the are clearly identified.
chapter opener. B —
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CHAPTER .
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chapter you Wi
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v 3
egetation, tempe f d, d d L

Geographical concepts, Geographical
inquiry skills and Geographical tools are
integrated meaningfully into every chapter and

highlighted here on every chapter opener.
vi OXFORD INSIGHT GEOGRAPHY AUSTRALIAN CURRICULUM FOR NSW STAGE 5



Each topic covered in the Student book is supported by a range of maps, graphs and
statistics, visual representations, spatial technologies and fieldwork suggestions designed

to engage and challenge a range of students. Key concepts are integrated into every chapter
in the key concept boxes. Geographical inquiry skills are used to structure rich tasks and

fieldwork suggestions.

STRANGE BUT TRUE

caught in storme,

they often lose

1
following

THE INFLUENCE OF LOCATION ON
SPATIAL VARIATIONS

Differences in human wellbeing cannot be explained by variations in climate and the
distribution of natural resources alone. While control over reserves of natural resources was
the main source of wealth and power hundreds of years ago, it tends to be less of a factor in
today's world. In our increasingly globalised world, vast quantities of goods, services, people,
finances and ideas move quickly between countries. As a result, countries with few natural
resources can increase their wellbeing by engaging in these flows of goods and services.
Some of the highest levels of wellbeing are enjoyed by people living in places without

natural resources such as large areas of land suitable for agriculture or vast mineral reserves.
For these people, their location and ability to trade are the key to their wellbeing,

Access to trade routes
All of the world's great empires were built partly on their ability to transport goods and
people. Large volumes of goods were usually transported by water. Ancient Egyptians used
the Nile River, the Greeks and Romans used the Mediterranean Sea, and the British used
the oceans of the world for trade. Countries and empires with ports close to major shipping
routes had a natural advantage. Little has changed in the ways goods are transported today.
‘The United States, for example, has been able to maintain high levels of wellbeing for
centuries through its ability to trade from large ports on its west, east and south coasts.
China, one of the world’s fastest-growing economies, is the world’s largest exporter and
second-largest importer. Six of the world’s eight busiest ports are located in China and an
estimated 121 million shipping containers pass through them every year. China is using
trade from its many ports as a way to improve the wellbeing of hundreds of millions

of its citizens.

WORLD: MAIN SHIPPING ROUTES AND LARGEST CONTAINER PORTS

KEY CONCEPT: INTERCONNECTION

Singapore and the importance of location
Singapore is one of the world's smallest countries
with few natural resources. Most of the land area
is used for urban development, so lttle remains for
food production; there are no significant rivers and no
mineral reserves. And yet, Singapore has one of the
world's highest levels of wellbeing with an average
life expectancy of over 84 years and one of the world's
highest levels of GDP per person. Singapore’s wealth
is based largely on its geographic location at the tip of
the Malay Peninsula
Ships moving between the world's major exporters
and importers have used the port of Singapore as
atrading centre for hundreds of years. The Port of

Singapore is connected through shipping to mare
than 600 ports in 123 countries around the world,
making it the ‘gateway to Asia’. This central location
has enabled Singapore to thrive in other global
industries. Singapore also imports raw materials,
which it turns into valuable commodities such as
electronic and telecommunication goods for export.
Lastly, the country is home to major oil refineries and
other mineral treatment plants and is a major centre
of finance.
For more information on the key concept of
interconnection, refer to section GT.1 of ‘The.
geographer’s toolkit /

1 Source .60 an obiique acrit photograph showing art of the Port of Singapere

REVIEW8.2.7
an atlas to make a list o the ports and countries

Remember and understand

1 How does Singapore's location help to explain the
<

high levels of wellbeing there?

2
resources work to improve their wellbeing?

Apply and analyse

3 Use the World Bank website to describe the overall

Levels of wellbeing in Singapore
4 Consider Source 8.39.
a Describe the location of the busiest shipping
routes.
b Design the course of a container ship that
from Beijing, around the world, and ba
Beijing following the busiest shipping routes. Use

How can countries with little in the way of natural

travels
o

where your ship would dock

Use the World Bank website to explore the

levels of wellbeing in the countries where your

ship would dock

What does this map tell you about the advantages

of coastal nations in accessing trade?

& How does this map help to explain the high
levels of wellbeing in the United States, China
and Singapore?

Investigate and create

5 Create a PowerPoint presentation, or similar, to
highlight all of the ways in which location influences
a country's wellbeing.

| sy
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Strange but true boxes present
a range of weird and wonderful
geographical facts designed to
entertain and provoke discussion.

Case studies expose
students to a range of

sources.
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analyse and Investigate and create tasks to provide a range of
activities for different abilities and learning styles.

that have occurreq
and
el SUggest explanations for these
Step 1 Examin,
ine two satellite imay
9es taken
. location at cifferent paints nfime. ¢
tep2 Locate the
area on the Eart
k= he Earth's surface using an
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ures that
Step4 Describe T
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Remember and understang
; Why are forests. cleared?
'\'h:ha! do many climate scientists believe may
'PPen to the Amazon rainforest in the future?
ApPly and analyse
3 Look closely at Source 4, 37,
a Descr
: Ruz;;i:ye:hf h;end in Amazon forest loss since 199,
alculate the avera
rainforest lost each year. seameunto
4 Look closely at Source 6.36,
a
aBr:T::z::a‘rm (P’ve ecosystem services Pprovided by
rainforest. Refe
ofocomaren o B fer to Source 6.2 for 5 list

Chapter content is organised
into discrete two- or
four-page units to support
teaching and learning.

Key concept boxes
encourage students to think

geographically.

Skill drills support
an explicit focus on
geographical skills.
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PERSONALISE TEACHING AND LEARNING

The new syllabus demands contemporary online learning for all students in NSW.

Oxford Insight Geography delivers new opportunities for teachers and students to personalise
teaching and learning through obook and assess:

» obook provides an electronic version of the Student book with note-taking, highlighting
and bookmarking. The obook includes videos, interactive learning modules, weblinks and
worksheets, and can be accessed both online and offline. Access your entire cloud-based
obook library anywhere on any device with one simple log-in

ook ;asess )

Insight Geography Stage 4

The Earth’s landscapes

g*
o'

Teachers can set students
homework, tests and tasks
mapped directly to the NSW
Geography syllabus outcomes.




» assess provides 24/7 online assessment
designed to support individual student
progression and understanding.

som ¢

ook sarss

Insight Geography Stage 5

Assessments
Chagter 11: Acient Egypt

L3 Ancient eyt 2 Belie

o e Teamseers v

Gatrady .

graph results

Monitor student participation
and track performance by
graphing and comparing
P— individual and group results.

Julia test 9 MARCH

o Class RSW Rep diass

o result

1. Bolia Rloseman 33.3% 3. Rachael Ferses 100% 5. Za¢ Eames 44.6%

2. Fiysn Mooper 55.6% . Stelta Marsdon 1LI%

Create your own tests tailored directly to the needs of your students
or assign ready-made tests complete with marking guidelines and
suggested solutions.

Select from hundreds of auto-marking assessment tasks at various difficulty

levels - foundation, standard and advanced.

Checkpoint questions appear

at the end of every section. They
are linked to a content dot point

in the NSW Geography syllabus and
are designed to help you identify
areas of weakness in student
understanding. They can be used
flexibly - completed orally in class
(to support formative assessment)
or set as written tests (to support
summative assessment).

at the end of every
section. They

are open-ended,
inquiry-based tasks
designed to engage
students to develop
their geographical
inquiry skills.

Rich tasks appear /

s )t
TOTA

DELIVER BETTER RESULTS

Oxford Insight Geography helps to deliver better results for you and your
students by ensuring that student progress on all syllabus outcomes and
content can be carefully monitored throughout every chapter. Features
contained at the end of every section of every chapter allow you to easily
identify gaps in student understanding and target further development in
these areas.

Each Checkpoint is

supported by three separate
student worksheets available
electronically (via the Teacher
obook). These worksheets are
graded to support, consolidate
or extend students, or
differentiate abilities and
personalise Learning in your
class. Like Checkpoint questions,
student worksheets are linked
to content dot points from

the syllabus with the goal of
providing tailored support to
ensure better results.

ARKS [ [30]




NSW SYLLABUS FC
CURRICULUM: GEC

R THE AUSTRALIAN
GRAPHY STAGE 5

- SCOPE AND SEQUENCE

STAGE 5: 100 HOURS TEACHING TIME

GEOGRAPHICAL
CONCEPTS

GEOGRAPHICAL GEOGRAPHICAL INQUIRY SKILLS

TOOLS

OUTCOMES

The following geographical concepts are to be integrated
throughout Stage 5:

e Place: the significance of places and what they are like

* Space: the significance of location and spatial distribution,
and ways people organise and manage spaces that we live in

¢ Environment: the significance of the environment in human
life, and the important interrelationships between humans
and the environment

e Interconnection: no object of geographical study can be
viewed in isolation

e Scale: the way that geographical phenomena and problems
can be examined at different spatial levels

e Sustainability: the capacity of the environment to continue to
support our lives and the lives of other living creatures into
the future

e Change: explaining geographical phenomena by investigating
how they have developed over time

Acquiring geographical information

¢ develop geographically significant questions and plan an
inquiry that identifies and applies appropriate geographical
methodologies and concepts (ACHGS063, ACHGS072)

e collect, select, record and organise relevant data and
geographical information, using ethical protocols, from
a variety of appropriate primary data and secondary
information sources (ACHGS064, ACHGS073)

Processing geographical information

¢ evaluate information sources for their reliability, bias and
usefulness (ACHGS065, ACHGS074)

e represent multi-variable data in a range of appropriate forms,
with and without the use of digital and spatial technologies
(ACHGS065, ACHGS074)

e represent the spatial distribution of geographical phenomena
on maps that conform to cartographic conventions, using
spatial technologies as appropriate (ACHGS066, ACHGS075)

e evaluate 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 (ACHGS067, ACHGS076)

e apply geographical concepts to synthesise information from
various sources and draw conclusions based on the analysis
of data and information, taking into account alternative
perspectives (ACHGS068, ACHGS077)

« identify how geographical information systems (GIS) might
be used to analyse geographical data and make predictions
(ACHGS069, ACHGS078)

Communicating geographical information

e present 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 (ACHGS070, ACHGS079)

e reflect on and evaluate the findings of an inquiry to propose
individual and collective action in response to a contemporary
geographical challenge, taking account of environmental,
economic and social considerations; and explain the
predicted outcomes and consequences of their proposal
(ACHGSO071, ACHGS080)

The following geographical tools are to be integrated
throughout Stage 5:

e graphs and statistics

e spatial technologies

¢ maps e visual representations
o fieldwork
A student: > assesses management strategies for places and

> explains the diverse features and characteristics of a range of
places and environments GE5-1

> explains processes and influences that form and transform
places and environments GE5-2

» analyses the effect of interactions and connections between
people, places and environments GE5-3

> accounts for perspectives of people and organisations on a
range of geographical issues GE5-4

environments for their sustainability GE5-5
> analyses differences in human wellbeing and ways to improve
human wellbeing GE5-6

» acquires and processes geographical information by selecting
and using appropriate and relevant geographical tools for
inquiry GE5-7

> communicates geographical information to a range of
audiences using a variety of strategies GE5-8

X OXFORD INSIGHT GEOGRAPHY AUSTRALIAN CURRICULUM FOR NSW STAGE 5



Sustainable biomes

Changing places

Environmental change and
management

Human wellbeing

e What are the main
characteristics that
differentiate the world’s
biomes?

* How do people use and
alter biomes for food
production?

e Can the world’s biomes
sustainably feed the
world’s population?

¢ What strategies can be
used to increase global
food security?

KEY INQUIRY QUESTIONS

¢ Why has the world become
more urbanised?

¢ How does migration impact
on the concentration of people
into urban places?

¢ How does urbanisation change
environments and places?

¢ What strategies are used to
manage environmental change
in urban places to enhance
sustainability?

e How do environments
function?

e How do people’s worldviews
affect their attitudes to and
use of environments?

e What are the causes and
consequences of change in
environments and how can
this change be managed?

e Why is an understanding of
environmental processes and
interconnections essential for
sustainable management of
environments?

* What makes human
wellbeing a geographical
issue?

¢ How can the spatial
variations in human
wellbeing and development
be measured and
explained?

* What are the economic,
social and environmental
impacts of variations in
development and human
wellbeing?

¢ How do governments,
groups and individuals
respond to inequalities in
development and human
wellbeing for a sustainable
future?

Biomes

e investigate the
distribution and physical
characteristics of biomes
(ACHGKO060)

Changing biomes

e investigate the human
alteration of biomes to
produce food, industrial
materials and fibres and
the environmental effects

of these alterations
(ACHGKO061)

Biomes produce food

e investigate environmental,
economic and
technological factors that
influence agricultural
yields in Australia
and across the world
(ACHGKO062)

Challenges to food
production

¢ investigate environmental
challenges to food
production for Australia
and other areas of the
world (ACHGK063)

Food security

e investigate the capacity
of the world’s biomes to
achieve sustainable food
security for Australia and
the world (ACHGKO064)
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Causes and consequences of
urbanisation

¢ investigate the causes and
consequences of urbanisation
with reference to ONE Asian
country (ACHGK054)

Urban settlement patterns

¢ investigate differences in urban
settlement patterns between
Australia and another country
(ACHGK055)

Internal migration

¢ investigate reasons for and
effects of internal migration in
Australia and another country
(ACHGKO056, ACHGK057)

International migration

e investigate the reasons for
and effects of international
migration to Australia,
(ACHGKO058)

Australia’s urban future

e investigate the management

and planning of Australia’s
urban future (ACHGK059)

Environments

e investigate the role and
importance of natural
environments

Environmental change

e investigate human-induced
environmental changes across
a range of scales (ACHGK070)

Environmental management

e investigate environmental
management, including
different worldviews and the
management approaches of
Aboriginal and Torres Strait
Islander Peoples (ACHGKO71,
ACHGKO072)

Investigative study

Select ONE type of environment
in Australia as the context for a
comparative study with at least
ONE other country.

¢ investigate the biophysical
processes essential to the
functioning of the selected
environment

e investigate the causes,
extent and consequences of
the environmental change
(ACHGKO73)

¢ investigate the management
of the environmental change
(ACHGKO74, ACHGKO75)

Human wellbeing and
development

e investigate ways of
measuring and mapping
human wellbeing and
development (ACHGK076)

Spatial variations in human
wellbeing

e investigate causes, issues
and consequences of
spatial variations in human
wellbeing (ACHGKO077,
ACHGKO078, ACHGK079)

Human wellbeing in
Australia

e investigate the reasons
for and consequences of
spatial variations in human
wellbeing in Australia
(ACHGK080)

Improving human wellbeing

¢ investigate initiatives to
improve human wellbeing
in Australia and other
countries (ACHGK081)

Extracts from Geography 7-10 Syllabus © The State of New South Wales (Board of Studies, Teaching and Educational Standards,
NSW), reproduced with permission. The Board of Studies takes no responsibility for any errors in the reproduction of BOSTES materials.
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G I 1 Geographers use seven key concepts to help investigate and understand the world. These
. concepts will help you to ‘think geographically’ and will help guide you through every

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

e place e space e environment e interconnection
o scale  sustainability e change.
A place is a part of the Earth’s surface that is a detective. Why are the sides of the mountains so
identified and given meaning by people. For example, steep? Why are the highest mountain peaks in a line?
the Serengeti - which is a vast ecosystem in Africa Why are there stripes in the mountain peaks? By
- is a place (see Source GT.1). It is famous for its seeking answers to these questions the geographer is
enormous plains filled with wildlife, animals and aiming to explain, not just describe, a place.

birds. Places aren’t defined by size, however. They can
be very large, like a whole continent, or small, like
your classroom. Your home and school are important
places for you because they are places where you live
and spend a lot of time.

Places can be natural (i.e. shaped by the
environment and largely unchanged by humans) or
human (i.e. built or changed by humans).

The life of every person and animal on Earth is
influenced by place. Places determine our relationships
with one another. Our closest relationships are likely
to be with people in places that are physically near.
The environmental and social qualities of a place
all influence the way we live. Climate, landscapes,
types of plants and resources, transport networks,
entertainment venues and workplaces all have a major
impact on the way we live in our places.

Geographers use the concept of place to frame
their inquiries. For example, a geographer visiting
Namche Bazaar in Nepal (see Source GT.2) would use
the concept of place to help understand why people
choose to live in this challenging environment and
how they overcome these challenges. They would
also investigate the ways people have altered this
environment, and assess the environmental and social
impacts of the effects of these changes.

The geographer would also be interested in the
forces that have shaped the mountains. They would

look for clues and begin to ask questions, much like

l Source GT.2 The town of Namche Bazaar lies at the base of
Mount Everest.
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SPACE

To most people, space means the empty universe

but to a geographer it has a different meaning.
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

» spatial distribution - the shapes and patterns in
which things are arranged on the Earth’s surface.

At first, you may find you confuse the concepts
of place and space, as people often use the words
interchangeably. To a geographer, however, the
concepts of place and space are quite separate. It may
help you to remember that places can be divided and
organised into spaces. Spaces also are assigned with
different purposes.

For example, a place like your school is organised
into different spaces, each with its own purpose. There
are spaces for learning, spaces for sports and spaces
to eat. Larger places, such as your suburb, town or
city, are also organised into different spaces. There are
spaces for housing, spaces for businesses, and spaces
for sports and entertainment - all with their own
function.

Understanding the location, patterns and planning
of spaces helps geographers to make sense of our
world. A geographer would look at a photograph, like
this one of New York City (see Source GT.3), and
might examine it by using the key concept of space in
the following terms:
 location - they would observe that Manhattan Island

is located in the mouth of the Hudson River and

that land is limited. Clearly, there is an open space
in the centre of the city. A geographer might identify
that it has been designated as a space for recreation
and enjoying nature. They may ask questions like:

How big is the park? When was it established?

» organisation - they would conclude that there are
many tall buildings in a confined area. Were the

l Source GT.3 Manhattan Island in New York is one of the most
densely populated places on Earth.

buildings constructed around a set perimeter,

after the park was established? Are the buildings

mainly used for business or housing purposes?

e spatial distribution - the geographer may
investigate how many buildings there are per
square kilometre, how sparsely or densely they
are situated from each other, and how sparsely
or densely they are populated.

Further investigation would reveal that there is
a complex network of bridges, ferries, subways and
walkways that link the island to surrounding areas.
In fact, Manhattan Island in New York is one of
the most densely populated places on Earth, with
more than 26 000 people living in every square
kilometre! New Yorkers would perceive and use
the space around them in quite a different way
from someone living on a huge block in an outer
suburban area.

Geographers also investigate the ways that
people use and change the space in which they live.
They recognise that different groups of people use
space in different ways and that this changes over
time. By examining, researching and describing
how spaces are used, geographers can further our
understanding of the world and help manage it into
the future.

THE GEOGRAPHER'S TOOLKIT



ENVIRONMENT

You will have heard people talk about ‘the environment’
and probably studied aspects of the environment before.
In geographical terms, the key concept of environment
means the living and non-living components and
elements that make up an area, and the ways they are
organised into a system.

Geographers are interested in investigating and
describing the relationships between people and the
environment. In particular, they examine:

» the ways in which different groups of people perceive
and use the natural environment and why these
perceptions differ

» the ways in which people change the environment
and how these changes can be managed

» the impact of environmental hazards on people and
how the impacts of these hazards can be reduced.
The world in which we live is made up of many

different environments. Some environments are natural

(or physical) such as deserts, grasslands, mountains,

coral reefs, forests, oceans and ice caps. The natural

environment provides us with basic resources for living
such as food, water and clean air. Natural processes such
as tectonic activity, erosion and weathering have
formed these environments over millions of years. In
order for an environment to be considered natural its
soils, rocks, climate, plants and animals must remain
largely untouched by humans. Today there are very few
natural environments left on Earth. The Australian

World-Heritage-listed Heard and McDonald Islands are

outstanding examples of pristine natural environments
with no introduced animals or plant species and no
human impact.

Other environments have been so changed by
humans - largely for settlement and economic activity
- that very few natural features remain. These are
known as human (or built) environments and include
large cities, towns, suburbs and areas of farmland. For
example, mountainous land in the Philippines has been
transformed into terraced pond fields for rice farming by
skilfully following the natural contours of the land.

Researching an environment also allows geographers
to evaluate how people can best interconnect with that
environment, and identify potential risks for people
interacting with that environment. For example,
examining the landscape, height, as well as the ascent
of Mt Kilimanjaro (see Source GT.4) in Africa allows
prospective travellers to know that, unlike with Mt
Everest, they don’t need to bring additional oxygen for
their climb, but they do need to follow one of six official
routes.

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

l Source GT.4 Mt Kilimanjaro in Africa is a popular place for climbers to interact with the natural environment.
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INTERCONNECTION

l Source GT.5 A container ship prepares to berth at Port of Sydney.

Nothing on Earth exists in isolation - all
environments and every living and non-living

thing are connected. Geographers use this concept
of interconnection to better understand the

links between places and people, and how these
interconnections affect the environment and the way
we live. These connections can be on a local level or a
global level.

Natural processes link places and people. For
example, the water cycle links the water in the
oceans with the land. When it brings rain to 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.

Links between places and people can affect the
way people live. In turn, the way people live can affect
places. A relatively small change in one area can
have a great impact on another it is interconnected
with. The melting of ice from a glacier at the top

of a mountain, for example, will affect the land at
the bottom of the mountain. The extra water could
potentially damage crops that are being grown there,
or conversely the changed conditions may benefit
farmers.

Human activities such as the movement of people,
the production and trade of goods, and the flow of
money within and between different countries also
link places and people. Interconnection through
electronic means such as mobile phones and the
internet is now a part of everyday life for many
of us. Being consumers in a global market place
also means we are connected to many places via
international trade. The Port of Sydney handles over
$60 billion in international and domestic trade each
year and processes almost one-third of Australia’s
containerised cargo each year (see Source GT.5).
These ships and the goods they carry link dozens of
countries around the world.
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SCALE

The concept of scale is used to guide geographical
inquiries. Geographers study things that take place
on many 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 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) (see

Source GT.6):

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

e regional - such as inquiry into coral bleaching on
the Great Barrier Reef (see Source GT.7). Warming
ocean temperatures can trigger coral bleaching often
resulting in coral death.

e national - such as an inquiry into changing weather
patterns and increased frequency of extreme weather
events in Australia. This impacts on government
allocation of resources across many sectors (water
security, agriculture, emergency services, coastal
communities and infrastructure).

» international - such as 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.

e global - such as 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 and sea resulting in further increases in
temperatures globally.

l Source GT.7 The Great Barrier Reef, off the coast of
Queensland, is the world’s largest coral reef system. A
geographical inquiry of the reef could be undertaken at
a range of scales.

Some geographical studies investigate a large area.
For example, something that affects a whole country,
such as a severe drought, would involve a study at the
national scale. If an event or phenomenon affects the
whole world, such as climate change and rising sea
levels, it would be examined at the global scale.

It may be necessary to use different scales when
studying the same thing. For example, as mentioned
above, climate change is occurring globally and should
be examined at the global scale.

However, it can be examined at other scales too.

l Source GT.6 Geographical inquiries can be carried out on a number of different scale levels.

Scale

Example of climate change inquiry

Local scale

Electricity consumption in your neighbourhood (increased use of air conditioning)

Regional scale

Coral bleaching on the Great Barrier Reef

National scale

Frequency of extreme weather events across Australia

Global scale

Reduction in Arctic sea ice; rising temperatures throughout the world
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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.

Sustainable patterns of living meet the needs of the
current generations without compromising the ability of
future generations to meet their own needs. Many of the
world’s resources (such as oil, coal and natural gas) are
non-renewable. This means that if we continue to use
them they will one day run out. Other resources (such
as wind, forests, solar and water) are renewable. This
means that they replace themselves naturally, or can
be replaced to meet the needs of society. Sustainability
encourages us to think more closely about these
different types of resources - the ways in which they
are formed and the speed at which they are being used.
It also encourages us to look more closely at renewable
options and take greater care of the Earth. Actions to
improve sustainability can operate at a number of levels:
e local - recycling of paper by individuals, schools

and households reduces the number of trees that

need to be cut down
* national - in Australia, the government has begun
to encourage sustainable use of energy by offering

incentives to promote the use of solar panels
e international - organisations such as the Marine

Stewardship Council (MSC) are working with

fisheries and retailers to promote responsible and

environmentally viable fishing practices around
the world.

There can be debate surrounding the
sustainability of an environment, as people or
organisations with different interests may put
forward different points of view. A tree-logging
company may protest that their practices are
sustainable, as they re-plant as much as they cut
down. On the other hand, a conservation group may
be equally convinced that a forest cannot sustain
cutting down trees. New trees may take decades to
grow, in which time wildlife has moved on and the
ecosystem has been altered. Many underdeveloped
countries, such as Myanmar (Burma) (see Source
GT.8), face enormous challenges controlling and
monitoring forest clearance.

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

l Source GT.8 Logging in Myanmar (Burma) gives local communities a source of income but leaves hillsides bare and easily eroded by
heavy rain.
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CHANGE

The Earth is constantly changing. Some changes human activity, such as the building of a new bridge
are very rapid and are easy to observe, while others or clearing of forest for farmland.

take place over millions of years and are almost Changes also take place on many levels, from
undetectable to us. local through to global. Local changes that happen

The concept of change is important in geography quickly, such as storm damage in your street, are
because it helps us to understand what is happening easy to observe and explain. Regional or national

around us and to see the world as a dynamic place. changes resulting from a bushfire or an earthquake
Change refers to both time and space, and allows can also happen quickly and their effects can be
geographers to examine how environments develop, widespread with devastating impacts on places and
transform or disappear. people.

Change can be the result of natural forces. For Changes that take place on a global scale can take
example, the Earth has been shaped and changed by much longer to occur. Global warming, for example,
climate, earthquakes, volcanoes and running water is a long-term change that happens slowly. Global
over millions of years. It can also be the result of warming has widespread effects that are not easily

explained.

l Source GT.9 The Barangaroo precinct on Sydney Harbour (in the foreground) - before development.
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Observing and understanding changes that are
natural and have occurred over time or changes
that have been made by humans over time are
important parts of any geographical inquiry.
Geographers need to look at different types of
changes, why they have occurred, over what
time period they have occurred and what further
changes may take place as a result.

Sometimes changes can be positive, such
as the regeneration of vegetation, while other
changes can have negative consequences, such
as the pollution of waterways from industry.
Geographers play an important role in ensuring
that change is managed in a sustainable way.

REVIEW GT.1

Remember and understand

1 Is Namche Bazaar (Source GT.2) an example of the
natural or human environment?

2 List three natural environments and three human
environments. Your answers can be drawn from
the photographs in this section or you can use your
own observations.

3 At what scale would a study of Mt Kilimanjaro’'s
glaciers take place?

Apply and analyse

4 Examine Source GT.8 of the hillside in Myanmar

(Burmal.

a What evidence of change can you identify in this
picture?

b How might this change impact on the natural
environment in this place?

¢ How might it impact on the people in the nearby
village?

5 Examine Sources GT.9 and GT.10 of Barangaroo in

Sydney.

a Describe the arrangement of the new business,
residential and recreational facilities. Using the
key concept of sustainability, what factors do you
think would have needed to be considered when
planning the development of this area?

b What examples of interconnection can you
identify in these images?

6 Examine Source GT.3 of New York City. With a
partner, construct four questions you could ask to

o

Al

l Source GT.10 The new Barangaroo precinct on Sydney Harbour

- after development.

investigate why so many people live in such a small
space. Share your questions with your classmates.

7 A geographer examining the changes that occurred
at Barangaroo in Sydney would be interested in
assessing the impacts and sustainability of these
changes at the local scale. Describe some possible
links between:

a environment and sustainability
space and interconnection
place and space

scale and environment

D o n T

environment and interconnection.

Investigate and create

8 Conduct some research online into the renewal
and development of Newham, East London, in
preparation for the 2012 Olympic Games. Choose
three of the geographical concepts discussed in
this section that could be used to better understand
this project. Jot down two points for each concept.

9 Research the host city of the next summer or
winter Olympics. What changes are being made to
the natural and human environments in and around
the city in preparation for the games?

10 Choose one of the key geographical concepts
outlined in this section. Find a photograph in a
magazine or on the internet that illustrates this
concept. Explain your choice of photograph and
how you think it describes the concept.

THE GEOGRAPHER'S TOOLKIT
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GEOGRAPHICAL INQUIRY 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 collect
and analyse information and to communicate what they have discovered. To complete a full
geographical inquiry there are three sets of skills. These are listed in Source GT.11.

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.

l Source GT.11 The three categories of skills used in a geographical inquiry

Acquiring geographical
information

e Develop geographical questions

e Plan yourinquiry

e Collect, select, record and organise primary and secondary geographical data and information
e Follow ethical protocols

e Use avariety of appropriate primary data and secondary information sources

Processing geographical

e Evaluate information sources for their reliability, bias and usefulness

information e Representyour data in a range of appropriate forms
¢ Represent the spatial distribution of geographical phenomena on maps
e Evaluate your data and information using qualitative and quantitative methods, and digital and
spatial technologies
e Make generalisations and inferences, propose explanations for patterns, trends, relationships and
anomalies, and predict outcomes
e Analyse your information, draw conclusions, take into account alternative perspectives
¢ Identify how geographical information systems (GIS) might be used to analyse geographical data and
make predictions
Communicating geographical e Present findings, arguments and explanations in a range of appropriate forms
information

e Use relevant geographical terminology and digital technologies
e Reflect on and evaluate the findings of the inquiry

e Propose action, taking account of environmental, economic and social considerations; and explain
the predicted outcomes and consequences of their proposal

ACQUIRING GEOGRAPHICAL
INFORMATION

Develop geographical questions

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.

One of your greatest assets as a geographer is curiosity. Geographers look at the world
around them and ask questions about what they see, experience or have thought about.
You may, for example, see a news item about a volcanic eruption or hear a report about

12 OXFORD INSIGHT GEOGRAPHY AUSTRALIAN CURRICULUM FOR NSW STAGE 5



SKILL DRILL

the world’s most liveable cities. Or you may visit the centre of a large city on a field trip or
a national park on holiday. As you begin to think like a geographer you will begin to ask
questions about these events and places and these questions may be the starting point for a
geographical inquiry.
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How to develop geographical questions
You can learn to develop geographical questions that
will help you to begin an inquiry about a particular topic
or place. Start your questions with the words ‘what,
‘where’, ‘how’, ‘why’, ‘what impact’ or ‘what should’
when thinking about your topic.

Your questions should examine ideas such as:

e Whereis it?

e How bigis it?

e What pattern or shape is it?

e Why is it like this? Is it like this because something
else is at this location?

e How does it interact with other things in this place?

e How is it changing?

e How should people best manage this change?

The very best questions open up an exciting area for
you to explore. Examine Source GT.12. A visitor to this
place might ask a simple question, such as "How much
snow is there on the mountain?’ This is a question with
a relatively straightforward answer.

A better geographical question would be to ask
‘Does the amount of snow on the mountain change

l Source GT.12 Zebras
grazing on the plains
surrounding Mt
Kilimanjaro

over time?" This question opens up a whole new area
to explore because the answer to that question will
lead on to further questions and greater depth of
understanding. Some other example questions are:
e |s this avolcano?

e Why is it green on the ground but there is snow on
the mountain?

e Are the animals all eating the same things?
e |s there more or less snow than in the past?
e How do people use the mountain?

Apply the skill

1 Why is ‘Does the amount of snow on the mountain
change over time?" a better geographical question
than ‘How much snow is there on the mountain?’

2 Examine Source GT.8, which shows forest clearing in
Myanmar (Burma). Work with a partner to develop a
set of geographical questions about this place.

3 Where could you begin to find the answers to your
questions?

THE GEOGRAPHER'S TOOLKIT
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Plan a geographical inquiry

Asking geographical questions is a good way to open a range of possibilities for further
research and investigation. It is usually best to narrow your investigation by selecting one

of the geographical questions you have written as the basis for your inquiry. You should
select a question in which you are interested and that will better help you to understand the

environment you are investigating.

For example, you may choose to investigate the key inquiry question ‘How does this
mountain affect the climate?’ The next step is to decide what data is needed to answer the
question and how to collect the data.

Planning an inquiry about Mt Kilimanjaro

Having chosen to investigate the key geographical question ‘How does this mountain affect the
climate?’, it is time to consider what information you are going to need to answer this question.
You also need to decide where you are going to locate the information you will need to collect.

A good way to do this is to use a planning table like the one shown in Source GT.13.

l Source GT.13 Planning is a key stage in conducting a geographical inquiry.

Key inquiry question

Information needed

Possible sources of this information

How does this
mountain affect the
climate?

Climate data, particularly temperature
and rainfall for places at various distances
from Kilimanjaro including the summit

Atlas map to locate towns and cities at various distances from
Kilimanjaro

Encyclopaedia entry for the climates of Kenya and Tanzania

Online search for climate data for selected towns and cities

Observation of photographs and satellite
images of the region

Photographs and satellite images of Kilimanjaro from throughout
this chapter

Google Earth, including historic imagery

An understanding of the impact of
landforms on temperature and rainfall

Printed resources such as geography textbooks, encyclopaedias and
Bureau of Meteorology (BOM] books and leaflets

BOM website

Collect, select, record and organise primary and
secondary geographical data and information

Good planning and preparation will ensure that your geographical inquiry will run smoothly, be
relevant and give you the answers you are looking for. Once you have identified the issue, formulate
your key inquiry question. You can conduct a sound, useful inquiry by following these steps:

 collect and record the information you think you will need to answer your key inquiry

question

 evaluate this information and data to determine that they are accurate and relevant
 represent your findings in an interesting and appropriate way (such as tables, graphs, maps

and sketches).

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

Often a geographer collects information that supports his or her inquiry but has not been
specifically collected or designed by the geographer for the inquiry. This type of information is
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called secondary data. Secondary data sources include maps, graphs, statistics and websites that
someone else has developed. One of the best secondary sources of information may be photographs
from newspapers and magazines and satellite images from Google Earth. It is important to always

evaluate any secondary sources for reliability, relevance and bias. This is particularly true for
information accessed through the internet. Unlike a printed source such as a book or atlas it can be
very difficult to establish who has written and published information online.

l Source GT.14 Mt
Kilimanjaro in Africa

Ethics in geography

When conducting research and obtaining data for an inquiry, it is important for a geographer
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 for 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 co-ordinates might disclose a participant’s location and/or identity.

If a geographer is undertaking 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 know that Aboriginal
and Torres Strait Islander people have distinctive regional and cultural identities that require
respectful consideration for meaningful consultation. This may involve preferred terminology, cues
for cultural communication, and other means for making consultation harmonious and productive.
If conducting such an inquiry it is advisable to do further reading, such as the Aboriginal and Torres
Strait Islander Peoples Engagement Toolkit, which can be found online.

REVIEW GT.2.1

Remember and understand Apply and analyse

1 What are the three sets of skills in a full 4 For the geographical questions that you have
geographical inquiry? written, develop a planning table similar to the one

2 What is the difference between primary sources shown here for Mt Kilimanjaro (see Source GT.13).

' ion? .
and secondary sources of information? Investigate and create
3 Imagine that while watching the news on television

this evening you see an item about a large

earthquake in China.

5 Bring a copy of your local newspaper to class.
Search through the newspaper, or think about
your local area, and identify examples of stories
orissues that could be investigated as part of a
geographical inquiry. Examples may include a
b Write a series of geographical questions about shopping centre extension, or a proposal for a new
this earthquake. set of traffic lights or a pedestrian crossing. Choose
one localissue and work with a partner to develop
a series of geographical questions about it. Then,
complete a planning table for one of your questions.

a How could this news item be the beginning of a
geographical inquiry?
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PROCESSING GEOGRAPRICAL
INFORMATION

Evaluate data and information for reliability, bias
and usefulness

When undertaking an inquiry, geographers need to evaluate the sources they use for reliability
and potential bias, as well as usefulness. In the case of collecting data from primary sources,
such as interviewing subjects directly on a topic, the information gathered will be reliable, as it is
gathered first-hand. It is important for the geographer to keep in mind, then, any potential bias
that may be influencing an interviewee’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, compared with 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. This includes evaluating
the creator of the data - is the data from a recognised source like a government body, such
as the Bureau of Meteorology or a research agency like the Commonwealth Scientific and
Industrial Research Organisation (CSIRO)? Is the data provided without bias? Or is it presented
on a website for a company that might have a vested interest in influencing public opinion?

Represent data and information in a range of
appropriate forms

Geographers often present the information they gather during their inquiries in a number of
different ways. They make maps, create graphs and tables or even draw diagrams to help them
look for patterns in the data they have gathered. These tools help the geographer to analyse and
interpret the information they have gathered, and also present the information to other people
(the general public, the government, the media) and help them to understand the geographer’s
findings. You will practise using some of these geographical tools in GT.3 including:

 topographic maps  scatter plots

« digital maps and terrain models + geographical diagrams

e cartograms o tables

 climate graphs o geographical sketches

e compound column graphs e geographic information systems (GIS)
e population pyramids » geographical photos.

Evaluate data and information gathered, analyse
findings and results, draw conclusions

Once you have collected, recorded, evaluated the quality and represented your information
using appropriate geographical tools, it is time to make sense of it all and reach some
conclusions about the geographical question that began your inquiry. 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.
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Evaluating the reliability of websites

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

Step 1 Find out how old the information is. When was
it first published? This will help you decide
whether it is useful for your inquiry or not.

Step 2 Find out who published the information. Is it
possible they have a bias? You can often find
out more about the organisation publishing

these statistics by going to their ‘home’ page

or ‘about us’ page.

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

Step 3

CENTRAL
INTELLIGENCE
AGENCY

HOME ABOUT ClA CAREERS & INTER

Library

Library Home » Library » Publication
Publications

# The World
Phdionk THE WORIL

World Leaders

CIA Maps

Historical Collection
Publications 2

AFRICA i:  TANZANIA

7

Agditonal
Publications

Center for the Study of
Inteligence

Freedom of
Information Act
Electronic Reading
Room

Kent Center
Octasional Papers
Inteligence Literature:
Suggested Roading
List

Reports.

l Source GT.15 This
web page describes
Tanzania. How do you
know if it contains
reliable information?

Video Center

Related Links

Introduction :: TANZANI
Goography = TANZANIA

People and Society :: TAl

Asout REFERENCES

] ¥ |
-, A%
] N 7
F" ZAMBIA “Songes
M wozAuBIOLE
VIEW 25 PHOTON o

organisations such as online stores, .org

is used by non-commercial organisations
such as NGOs and welfare groups, .gov by
government departments, .edu refers to
schools and universities, .biz by businesses
and .mil by military groups.

Step 4 If you cannot find out when the information
was published or who published it, it

is probably too unreliable to use in a
geographical inquiry. Look for a more reliable

source of information.

Apply the skill

Common websites used for reference information
include the CIA Factbook (see Source GT.15), the
Australian Bureau of Statistics, National Geographic
and the United Nations Development Programme.

Use the steps listed above to assess the reliability of the
data found on these websites.

el

THE WORK OF A NATION. ; [ searcH
THE CENTER OF INTELLIGENCE.

A T Englsh Frangals Pyccost Espafiol More »

OFFICESOF CIA  NEWS & INFORMATION

NSHIPS LIBRARY
-

KIDS' ZONE

s » The World Factbook

D FACTBOOK

Piease select a country 10 view

APPENDICES FAQs CONTACT

Y

A

NZANIA

Governmant :: TANZANIA

Economy == TANZANIA
Enargy :: TANZANIA

Communi. cations

TANZANIA

Transportation :: TANZANIA

Military :© TANZANIA

Transnational lssues :: TANZANIA
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There are a number of methods and models that geographers use to help them during this
stage of their inquiries. These include the:

e PQE method

e SHEEPT method.

Using the PQE method

PQE is a tool used by geographers to describe the data they have gathered (particularly on
maps) and to look for patterns in this data. The letters PQE stand for pattern, quantify and
exceptions.

P Pattern

In this step, you need to give a general overview of any patterns you may identify.

When looking at any form of data, look for things that stand out or form patterns. A
pattern may be a group of similar features on a diagram, a concentration of a particular colour
or feature on a map, or a particular shape that is created by data on a column graph. For
example, when looking at a map of Africa (see Source GT.16) you might say, ‘The forests seem
to be located mainly in Central Africa and Southern Africa’.

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

Quantifying involves using statistics, amounts, sizes and locations to give specific
details. For example, rather than just saying, ‘The most forest is located in the centre of the
continent’, you would need to quantify this statement. You might say instead, ‘240.3 million
hectares of forest has been recorded in Central Africa, compared with 35.4 million hectares in
East Africa’.

E Exceptions

In this step, you need to identify everything that does not fit your patterns.

Often, you may find that there are things in your data that do not fit into a pattern you
have identified. These are called exceptions. They also need to be identified and quantified. For
example, you might say, ‘There are also forest regions located in North Africa and West Africa’.

Using the SHEEPT method

SHEEPT is a tool used by geographers to help them to 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 to reach your conclusions. The letters SHEEPT

stand for:

 social (S) - factors relating to culture and people

 historical (H) - factors relating to past events

» environmental (E) - factors relating to the natural environment (including climate,
landforms and vegetation)

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

« political (P) - factors relating to governments (including laws, regulations and policies)

 technological (T) - factors relating to the availability and use of different types of technology
(including the development of greener technologies, alternative energy sources and GIS).
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l Source GT.16

Source: Oxford University Press

REVIEW GT.2.2

Remember and understand Investigate and create
1 What do the letters PQE stand for? 6 Conduct your own internet research on the way

in which Mt Kilimanjaro is managed and use the

2 What do the letters in SHEEPT stand for?
3 Why is a website that ends with .edu more reliable SHEEPT method to think more closely about the
than one that ends with .com? factors thatimpact on it.
a List at least one point for each of the SHEEPT
Apply and analyse factors.
4 |s the CIA Factbook (see Source GT.15) an example b What conclusionls) can you make about the way
of a primary or secondary source? in which Mt Kilimanjaro is managed?
5 Look at Source GT.16. Use the PQE method to think Create a colourful and informative pictogram

about Africa’s deserts.

a Canyou identify a pattern?

b Can you quantify this pattern?

¢ Are there any exceptions in this pattern?

to help you remember what SHEEPT stands for
using an image or picture for each of the 'SHEEPT’

letters.

THE GEOGRAPHER'S TOOLKIT
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Distinguishing between quantitative and
qualitative data

Primary and secondary data provide either quantitative data or qualitative data.
Quantitative data includes anything that can be recorded as numbers (for example,
Mt Kilimanjaro is 5895 metres tall and has an area of 753.5 square kilometres).

Qualitative data, on the other hand, includes anything that can be recorded in words
(for example, Mt Kilimanjaro is the tallest mountain on the African continent).

Quantitative data

The PQE method uses mainly quantitative data.
Examples of quantitative data include:

e climate and temperature statistics » forest clearance rates
* tourist numbers « numbers of people killed in natural
 population figures (including birth and disasters

death rates) * numbers of volcanic eruptions and
* types and amounts of food grown earthquakes.

 plant and animal species and wildlife in
certain areas

Qualitative data

The SHEEPT method uses mainly qualitative data.

Examples of qualitative data include:

e opinions » likes and dislikes
 points of view » feelings.
* personal stories

Good geographical inquiries will always be based on a combination of primary and
secondary data that is both quantitative and qualitative. Even though qualitative data is
an important part of any geographical inquiry, quantitative data is considered to be more
valuable because it is less open to personal interpretations and can be more accurately
represented in graphs and charts.

Before you move to the next stage of your inquiry, it is important to check that you have
recorded all your data without errors and that it is balanced and fair. Your data should not
reflect your personal opinions, emotions or attitudes; instead it should present the facts in a
clear and concise way.

Using other methods to process geographical data
Analysing geographical photographs

Landscapes can be photographed from several different angles depending on the position of
the camera at the time the photograph was taken (see Sources GT.17-GT.19). Each angle

makes some features of the landscape easier to see and interpret than other features, so you
need to carefully consider at which angle the photograph has been taken.

Analysing satellite images

A satellite image is taken from space (see Source GT.20). It allows us to see large areas of the
Earth’s surface. These images are often used to investigate patterns, such as the streams and
rivers that radiate from Mt Kilimanjaro. It is difficult, however, to see smaller features of the
environment.
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Analysing false colour
images

You may have heard the terms ‘false
colour image’ or ‘false colour map’
before. 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 cartographer or
person working on the image has chosen
colours that make some aspects easier

to see or understand than in a normal
‘natural’ photograph or map.

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, make the river a neon yellow
and the rocks a bright red, leaving just the
river bank brown.

You should examine the accompanying
legend to interpret the colours used in a
false colour map.

Source GT.17 This is a ground level i
photograph of Mt Kilimanjaro. The
camera is being 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 such as the mountain and the
tent hide the landscape behind them.

Source GT.18 In this oblique aerial i
photograph the camera is positioned
above the landscape but is angled
towards the scene being photographed
(oblique means ‘at an angle’). 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, however, seem much
smaller than those in the foreground.

Source GT.19 In a vertical aerial l
photograph, the camera is positioned
directly above the landscape. This vertical
(or plan] view allows you to see the extent
of any feature such as Mt Kilimanjaro’s
crater. It is very difficult, however, to
judge the steepness of the mountainside
or the depth of the crater. Plan views are
used for making maps, as the scale is the
same over the area shown and similar
objects look the same size.

Source GT.20 This image of Mt l
Kilimanjaro was taken by a satellite
orbiting at 830 km above the Earth’s
surface.

REVIEW GT.2.3

Remember and understand

1 What is an oblique aerial photograph?

2 What are some of the advantages and
disadvantages of using a vertical aerial
photograph?

Apply and analyse

3 Which type of photograph would you take on a
field trip?
4 Some geographers are very interested in the

amount of snow and ice on Mt Kilimanjaro, as it

has been gradually declining for several decades.

Which type of photograph do you think would be
most useful to show the decline of the total area
of the mountain’s snow and ice?

Investigate and create

5 The oblique aerial photograph (Source GT.18) was
taken in 1991 and the ground level photograph
(Source GT.17) was taken in 2009.

a
b

d

How has the mountain top changed in this time?
With a partner, discuss some geographical
questions you could ask to investigate why the
mountain has changed in this time. Don’t worry
about the answers; just concentrate on writing
some good questions.

Share your questions with the class. List three
questions from the class discussion that you
think could be the beginning of a geographical
inquiry.

Where could you find information to help you to
investigate these questions?
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COMMUNICATING GEOGRAPHICAL

INFORMATION

During a geographical inquiry you may discover something new that other people should

know about. It is important that you are able to communicate your findings clearly and
effectively. There are several ways of doing this and you should select the method that best

suits your audience and purpose:

 verbal methods, such as oral reports, discussions and debates

« audio methods, such as radio reports

 graphical methods, such as graphs, annotated photographs, sketches and satellite images

« visual methods, such as annotated visual displays or PowerPoint displays

« maps

+ text-based methods, such as essays or paragraphs.

Follow these steps to create and deliver a PowerPoint
presentation with confidence:

Gather the research for your geographical inquiry.

This will include any written research materials,
the sources you have used, results of any surveys
or interviews, and a range of relevant images,
graphs, maps or photographs.

Plan your presentation. Decide what you would
like to focus on.

Time yourself. Your teacher will be able to tell
you how long your presentation should be, so you
should plan your presentation accordingly. For a
10-minute presentation you may need to include
10 slides and talk for about a minute on each one.

Once you have worked out the length of your
presentation and the content you would like
to include, create your slides. If you aren’t too
familiar with PowerPoint there are plenty of
online guides to help.

Include a couple of bullet points on each slide.
You can progress through the points quickly or
take a bit more time on some points as you move
through your presentation.

Reflecting

Creating and delivering a PowerPoint presentation

Step 6

Step 7

Step 8

Step 9

Include a question caption with any photo
slides. Having a question presented along with a
photo helps engage the audience and promotes
discussion.

Practise your presentation. Practising will help
you with your timing, and get you used to talking
through your key points using the slides to
support you. Make sure you are confident with
the technology before you do your presentation in
front of the class.

Deliver your presentation, working through the
PowerPoint slides you've prepared.
Invite your audience to ask questions and do your

best to answer them. Don’t make up answers if
you are unsure, just do your best.

Apply the skill

Prepare and deliver a PowerPoint presentation on an
area of geography that you find interesting. It could

be the local issue that you researched in the previous
section, or something you have noticed in the news,
such as the United Nations Intergovernmental Panel on
Climate Change. Ensure you include some interesting
visual elements like photographs or graphs, as well as
your key points.

The final steps in completing a geographical inquiry are to reflect on the results of your

inquiry and the methods that you used. This is an essential step as it allows you to learn

important lessons from any mistakes that you have made and to apply these lessons in your

next geographical inquiry. There are several ways to reflect on your geographical inquiry:

looking at what you have learned, thinking about how it was learned, 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 GT.21).

22 OXFORD INSIGHT GEOGRAPHY AUSTRALIAN CURRICULUM FOR NSW STAGE 5



Responding

Geographers often use the information gathered and
analysed in their inquiry for a specific purpose. This
could be to report on an issue and educate people, to
raise awareness of a potential problem, or to lobby
local, state or federal government about a particular
concern. This can be done via various means, from
presenting official reports or studies to using social
media and starting an online petition. The work you do
as a geographer can contribute to your environment,
and responding and acting is an important part of this
work.
If the results of your geographical inquiry lead
you to recommend a plan of action, there are some
important things to consider:
 I[s it environmentally sustainable? Does the plan
impact in a negative way on the natural environment
and natural processes?
» Does it bring more economic benefits than it costs? Is
it affordable in both the short and the long term?
« Does everyone affected by this plan of action benefit
from its outcomes or just a few people?

A geographical inquiry on the lower
slopes of Mt Kilimanjaro found that
many schools lacked a reliable supply
of clean water for sanitation. Based on
this inquiry, the members of several
non-government organisations along
with the local villagers laid hundreds
of metres of new pipes and installed
tanks and taps so that school children
could wash their hands before
preparing food.

REVIEW GT.2.4

Remember and understand

1 Whyis communicating an important part of a
geographical inquiry?

2 List three ways you could communicate your findings.

3 The self-evaluation checklist is one way to reflect on
a geographical inquiry. What are two other ways?

4 Why are the findings of a geographical inquiry often
useful to the community?

Apply and analyse
5 What do you most enjoy about other students’” oral
presentations? What do you least enjoy?

6 What geographical questions do you think began the
inquiry that resulted in the new taps in Source GT.22?

The title of my geographical inquiry is: ‘

My geographical inquiry set out to investigate: ‘

“Wg oo |

| was able to complete all stages of my

seogaca ey ] L —

| was able to answer all my key inquiry questions D D D D D l:l

| was able to plan my inquiry effectively D D D D D l:l

My maps, graphs, tables and diagrams were

clear and accurate D D D D D l:l

| was able to analyse my data and reach a

conclsn I —

| was able to communicate my findings in an

interesting and appropriate way D D D D D l:l
e |

My areas of strength are: ‘ ‘

I'm getting much better at: ‘ ‘
e |

The part | found most difficult was: ‘ ‘

| need the most help with: ‘ ‘
e |

The most important thing | learned from
my inquiry was:

This issue is important to me because:

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

l Source GT.21 A self-evaluation checklist

Mt
Kilimanjaro

at school near Mt

installed taps to wash
their hands before
preparing food

|

7 Whyis itimportant that an action plan for change
consider the issue of sustainability?

Investigate and create

8 You are preparing a PowerPoint presentation
for your class on the decline of the glaciers
on Mt Kilimanjaro. Write a rough plan for your
presentation, including answers to the following.

e What are some of the main points you would raise?
e What images from this toolkit would you use?
e What would the focus of your presentation be?

9 Create a checklist to assess your map-drawing
skills.

THE GEOGRAPHER'S TOOLKIT
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GEOGRAPHICAL TOOLS
s U MAPS

One of the most useful tools that geographers use to process information is a map. A map is
a simplified plan of an area. Maps are drawn in the plan view (directly from above) because
this ensures the scale will be the same across the entire area. If maps were drawn from

an angle, some parts of the mapped area would look distorted and so it would not be an
accurate representation of the area. When properly used, maps can reveal a great deal about
our planet and the ways in which we use it.

Topographic maps
A piece of paper only shows two dimensions: width and length. However, the Earth’s surface has a third
dimension: height. Cartographers (map drawers) use a variety of methods to show this third dimension.
Topographic maps are one of a geographer’s most useful tools. Because most topographic maps are drawn
of a small region they can show that region in 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 that join together all places of
an 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 GT.23).
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l Source GT.23 Common contour patterns
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Digital maps and terrain models

There are about 6000 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 GT.24,
for example, the land has been shaded according to its
height. The data can also be manipulated in other ways.

In Source GT.25 it has been used to create a side view of
the landform being mapped. This type of illustration is l Source GT.24 In this digital map of the Mt Kilimanjaro region,

known as a digital terrain model (DTM). land has been shaded according to its height above sea
level. Shadows have also been added to help map users

understand the shape and height of the land.

l Source GT.25 This is a digital terrain model of Mt Kilimanjaro and the surrounding area. The data was collected by a NASA space shuttle
and an orbiting satellite. Cartographers have exaggerated the height of the landform so that it appears twice as high as it actually is.

Cartograms

You will have seen cartograms already 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.

For example, while Vietnam is a relatively small country in terms of land area, it is the fifth largest rice
growing country, so it would be exaggerated to a much greater relative size in a cartogram. The United States,
which actually has a much larger land mass than Vietnam, is the 10th largest rice producer, so it would appear
much smaller than actual size on a cartogram.

l Source GT.26 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.

= . —t =N = . C) www.workimapper.org e ”
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GRAPHS AND STATISTICS

In Years 7 and 8 you will have learned how to create and interpret simple graphs, such as
bar graphs, column graphs and pie graphs. In Years 9 and 10 you will be working with
more complex graphs. You won'’t necessarily be creating these kinds of graphs yourself but
you will be learning how to interpret them and make sense of the information they provide.
A range of complex graphs are described below.

°¢ PERTH [ mm

Climate graphs show the general climate of a place 50 500
- what the weather is like over the long-term trend in

Climate graphs

a certain location, and graphing the average monthly
temperature over the course of a year (see Source GT.27).
Climate graphs combine line and column graphs.

40 400

30 300

20 / 0

10 ‘ 100

Temperature is recorded as a line graph and rainfall is
recorded as a bar graph.

AVERAGE TEMPERATURE (°C)
AVERAGE RAINFALL (MM)

l Source GT.27 A climate graph showing ‘ ‘
1 1 1
thg average monthly temperature and 0 J FMAMGJJ ASOND
rainfall in Perth

MONTH

Compound column graphs

A compound column graph, sometimes called a 10000 -
stacked column graph or stacked bar graph, is used by .
geographers to compare the parts of something with the
whole. They are a more complex type of column graph

8000 -

in which each column is split into sections. The results 6000 4

are then stacked on top of each other, in different L0080

colours or different shades, so that results can be easily

POPULATION (MILLIONS)

compared (see Source GT.28). o

Each column in a compound column graph
represents a total, and each different coloured segment

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

A3 . Oceania D North America South America

and Caribbean
. Asia . Africa

l Source GT.28 A compound column graph showing the
) ) ) ) increase in world population by region, 1950-2050 (columns
It is also immediately clear that Oceania, coloured on the right provide projections)

represents a part that makes up that total. The graph
in Source GT.28, for example, shows the total increase
in world population from 1950 projected up to 2050.

Of the total increase in population, it is immediately . EEe

clear that Asia, coloured light purple, has experienced
and will continue to experience the greatest growth.

red, has experienced very small population growth in

comparison. We can quickly see and compare a number
of figures that contribute to a total.
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Population pyramids

Population pyramids are horizontal bar graphs that
show the proportion of men and women in different
age groups in a population. They can be used in a
number of ways. Most commonly, they are used to
compare the population structures and growth rates of
different countries. A triangular-shaped graph shows

a population with a high birth rate while a graph that
tapers in (is narrower) at the younger ages indicates

a population that is contracting or declining (see
Source GT.29).

Male

Age (years) Female

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

5-9

0-4

109876543210 0123456782910
PERCENTAGE OF THE TOTAL POPULATION

76543210
PERCENTAGE OF THE TOTAL POPULATION

Population pyramids can also help geographers to
identify the ways in which the population in a single
country is changing over time. In these population
pyramids of Australia’s population, for example, it
is clear that the percentage of Australia’s population
over the age of 65 increased between 1960 (see Source
GT.30) and 2009 (see Source GT.31). Geographers
describe this change as the ageing of the population.

Age (years) Female

| 80+
I 75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14
5-9
0-4

01234567

l Source GT.29 Population pyramids showing growing (left) and contracting (right) populations

Male Age [years) Female Male

6 543210 01

2 3 456
PERCENTAGE OF THE TOTAL POPULATION

65 43210 01
PERCENTAGE OF THE TOTAL POPULATION

Age [years) Female

2 3 456

.L Source GT.30 Population pyramid for
Australia, 1960

l Source GT.31 Population pyramid for
Australia, 2009
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Scatter plots

Maps can be useful to show a pattern
but they don’t really explain that
pattern. A special type of graph called
a scatter plot, or scatter graph, is

a better way of doing this. A scatter
plot compares two sets of data in

a visual way so that connections
between them can be easily seen.
They are also called a scattergram.
The following scatter plot compares

remaining in selected Asian countries

THE PERCENTAGE OF ORIGINAL RAINFOREST AND POPULATION
GROWTH RATE FOR SELECTED ASIA-PACIFIC COUNTRIES
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with their population growth rate.

POPULATION GROWTH RATE (%)

It is essentially testing the theory

that forests are more endangered

l Source GT.32 Scatter plot showing remaining forest and the population growth rate

in countries where the population is
growing rapidly (see Source GT.32).

Because most of the countries lie close to the trend line in this graph, it is possible to say that there is

a relationship between the amount of forest in a country and the rate at which its population is growing.

Countries with the fastest growing populations have the most rainforest remaining. Those countries that lie

apart from the general trend, such as Myanmar, are called outliers. A geographer studying this graph might use

it as the beginning of a geographical inquiry into deforestation in Myanmar.

REVIEW GT.3.1

Remember and understand

1

Maps drawn from what angle are sometimes called a ‘birds eye view'? Why is this
s0?

Contour interval is the vertical distance between each contour line. What interval is
used in Source GT.237

What advantages do scatter plots have over maps?

What do population pyramids show? Why are they a useful tool for geographers?
Examine Source GT.32. In which of these countries is the population increasing most
rapidly? How much original forest cover remains in this country?

Apply and analyse

6

7

Using Source GT.24, describe the terrain of the region surrounding Mt Kilimanjaro.
Do you think Source GT.24 is more useful for this task than Source GT.257
Describe the differences between the population pyramids in Sources GT.30 and
GT.31. What do these differences reveal about the populations at these two times?

Investigate and create

8

Examine Source GT.25. Sketch the probable contour pattern of the landscape shown.
Use Source GT.23 as a guide to common contour patterns.

Research the size of the population of a country other than Australia over a 10-year
period. Create a graph or graphs to present your findings.
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SPATIAL TECHNOLOGIES AND VISUAL
REPRESENTATIONS

In addition to maps and graphs, geographers use a range of other visual representations to
communicate information they have collected. These include geographic diagrams, sketches,
tables, geographical photographs and geographic information systems (GIS). These ways of
presenting information allow geographers to communicate their findings in the most clear
and appropriate manner.

Geographical diagrams

Geographical diagrams are simplified drawings of the real world. They allow geographers to show the features
or characteristics of places or things much more directly than describing them in words. Certain interesting or
complex processes can also be easily explained and demonstrated in a diagram, and communicated quickly and
effectively by simple visual representation (see Source GT.33).

Glaciers
Estimated line w= ==

AREA KM?

l Source GT.33 These diagrams show the dramatic rate at which snows have melted on Mt Kilimanjaro.

Tables

Tables allow geographers to present and compare data by organising it under different headings.
Tables can be useful for presenting information over a range of time periods or locations.

l Source GT.34 This table, based on data gathered by geographers in 2006, shows the change in area of seven glaciers (A-G) on Mt
Kilimanjaro, 1912-2003.

Areas (10° m?) Glacier Glacier Glacier Glacier Glacier Glacier Glacier Total
Area A Area B Area C Area D Area E Area F Area G

1912 5676 3 27 5011 811 372 158 12058

1953 3829 0 16 2156 493 181 0 6675

1976 2440 0 0 1409 209 113 0 4171

1989 1900 0 0 1168 147 90 0 3305

2003 1304 0 0 1025 132 49 0 2510
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Field sketch - Twelve Apostles, 20 November, 2012
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l Source GT.35 Field sketches are useful for capturing information quickly and directly.

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 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 (see Source GT.35), while another
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.

Geographic information systems

A geographic information system (GIS) is a way of
collecting, storing, presenting and using geographical
data. GIS encompasses collecting geospatial data Exit 64 right
- real-world distance between landmarks, depth

of sea level, height and width of buildings, layout

of streets and suburbs - and presenting it through
digital means. A car’s GPS uses GIS data to allow
you to navigate through the real world, using data
that have been gathered using computer technology.
GIS has many different applications and is used

for planning, telecommunications, transport and

logistics, to name just a few.

l Source GT.36 Geographic information systems gather and present
real-world geographical data using computer technology.
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Geographical photographs

Geographical photographs differ from other types of photographs in that they are taken to depict and present
a place or particular feature of the landscape for the purpose of demonstrating an aspect that you are studying.
This is quite different from taking photos of you and your friends for fun, or even from taking an attractive

picture of a landscape. Geographical photographs are used as a source of data.

.L Source GT.37 A geographical photograph demonstrates a particular aspect of a place or environment, like this one of the Mt
Kilimanjaro glacier area.

Collecting and evaluating geographical photographs

Geographers take photographs with the purpose of
capturing a specific visual reference. This skill in
geography is learning to capture a scene on camera
that shows exactly what you want it to. You will not
necessarily be taking the prettiest picture - you will be
taking the picture that is relevant to your inquiry. Then,
you can show the key features by adding notes or labels
to your photograph. This is known as annotating the
photograph. Annotating your photograph will help with
your evaluation of the subject, too.

Step 1 Prepare for your session. Read the manual for
your camera and get to know what your camera
is capable of doing. Learn about exposure and
how to frame your subject - there are plenty of
tips online to help you with this. It is important
to hold your camera steady, or you can practise
using a tripod. This is especially useful when
collecting photographs of the same place over
a period of time.

Step 2 Decide on your subject and ensure you
are photographing the relevant parts you
want to feature. Select the features of the

landscape that show important aspects of

Step 3

Step 4

your geographical inquiry. Remember your key
inquiry question. It could be something like,
‘How does tourism impact on this environment?’
If so, ensure you include evidence of any impact,
such as rubbish left along a shoreline. In the
case of the photo shown in Source GT.37, the
key inquiry question was, ‘Are the glaciers
becoming smaller because of natural or human
factors?

Evaluate photo drafts as you go. Remember
that your photograph is part of your geography
fieldwork or study, and ensure that your
photographs include the aspects you want to
show. You might need to try photographing your
subject from different angles, or from above or
below it, to capture what you are after.

Annotate your photographs, remembering to
focus on the topic of the inquiry. Write labels
that include the key features of the landscape.
Keep your labels neat, relatively short and
relevant to your inquiry. Note any observations
you have and possible causes for changes or
damage in the environment.

THE GEOGRAPHER'S TOOLKIT
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Step 5 Place your labels, taking care

not to obscure important parts of
the photograph. Space the labels
around the photograph without
making them too cluttered. Avoid
having the lines from the labels
crossing each other. If you think
you have too many labels, go over
them again and delete any you
think aren’t really relevant to your

inquiry question.

mall glaciers on Kibo Peak

Treeless plain near the

summit, perhaps due to
~cold temperatures and -
.»"l_qw-rainfall e

Ao b i

Apply the skill

1

Prepare for a geographical photo
session. Decide on a subject and head
out to a natural environment such as
a forest, stream or coastline with your
camera. Evaluate your photographs as
you go to ensure you are collecting the
information you are seeking.

Annotate your photographs following
the steps listed above. Choose your
best three photos and set up a digital
display on the school computer network
or print them out and set up a wall in
your classroom as a photo gallery.

Clear skies, no rain or snow

Kibo Peak,
Mt Kilimanjaro

l Source GT.38 An annotated image of Mt Kilimanjaro

REVIEW GT.3.2

Remember and understand

1 List some of the types of visual representations mentioned in this section.

Apply and analyse

2 Why might a sketch be preferred over a photograph?

Investigate and create

3 Take a photograph of an area of your school grounds and use it to complete the steps
of the “Skill Drill: Collecting and evaluating geographical photographs’.
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FIELDWORK

A historian studying a period in the past will try to find primary sources of information such
as letters or diaries to better understand that period. 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.

A field trip can be a fun and exciting experience as you spend time with your classmates

in an interesting place. As well as being fun, field trips are an essential part of your
geography course. This is because fieldwork:

The skills associated with
fieldwork

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. All fieldwork is
activity-based and inquiry-based. You will be:

helps you to better understand how the world ‘works’ as it builds a bridge between what you
learn in a classroom and the world outside that classroom

teaches you new skills, particularly in collecting information. Many of these skills, such as
surveying and digital mapping, are in demand in the workplace.

allows you to learn about the world in a new and different way. Not everyone learns well
by reading books or answering questions in the classroom. Many students learn more by
completing practical, hands-on activities such as fieldwork.

gives you the opportunity to discover how other people feel about their environment and to
compare this with your own values and ideas about your world

requires you to be organised and to work together with other people.

identifying different types of environments and the
features within them

describing what you see around you in geographical
terms

recording data from different sources

sampling things such as water quality and wind
speed

investigating why things are where they are

comparing different features to see if there is a l Source GT.39 You never
know where fieldwork

pattern will take you! These
calculating amounts such as water flow, number of different species of plants and animals, gedoglr[atphers are Ut;'ng
. a drill to examine the
and visitor numbers age of the glaciers on
analysing different forms of data Mt Kilimanjaro.

forming a more complete picture of the area you are studying
communicating your findings.
All of these activities are aimed at developing and improving your geographical skills and

understanding.
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Fieldwork locations and inquiry questions

Fieldwork can take place in many locations and for a wide variety of purposes. The best
locations tend to be where change is happening before your eyes. 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 as the constant movement of people creates patterns, flows and
changes.

Conducting successful fieldwork

Fieldwork is a type of geographical inquiry, so whenever you take part in fieldwork you will
need to follow the stages that are outlined in this toolkit, namely:
1 acquiring geographical information
2 processing geographical information
3 communicating geographical information.

The first stage is vital as this gives you a focus for your fieldwork. It also allows you to
make a judgment about whether your fieldwork investigation has been successful.

Stage 1: Acquiring geographical information

Begin by identifying an issue or problem and compile a set of related geographical questions
that you would like to investigate. Plan your fieldwork so that you can collect the evidence
and data that you will need. For example, take photos, draw sketches, conduct tests, and
construct questionnaires and surveys. You will then need to use this data to create graphs
and maps for analysis. You may also need to consider members of the public, including
Indigenous people and their beliefs and feelings about places in the landscape. If your class
is planning a field trip to a natural environment, such as a forest or beach, you will need to
ensure that you do not damage the environment by trampling on plants or animals or by
dropping litter.

Stage 2: Processing geographical information

Interpret and analyse the data you have collected and look for patterns or clues that will
help you to answer your key inquiry question and come to a conclusion. There are a number
of different tools and methods you can use to do this, including PQE and SHEEPT.

Stage 3: Communicating geographical information

Communicate what you have found to an audience in the form of a report, a presentation or
an annotated visual display (AVD). Think about your fieldwork findings and reflect on ways to
improve your investigation process. Finally, decide on a course of action, if this is appropriate.

A fieldwork example: Lowecroft Vegetable Farm

In the following example, the Year 9 Geography class (9GEO) at Gumtree College
conducted fieldwork at a vegetable farm in their local area as part of a geographical inquiry
into food security in Australia. This site was chosen because it is reasonably close to Gumtree
College and the farmer’s children attend the school.

Stage 1: Acquiring geographical information

The students in 9GEO discussed a range of problems and issues that they could investigate
and this led to a brainstorm based on the unit of inquiry they were completing in class. They
used the ideas generated from this brainstorm to develop a list of possible inquiry questions:
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l Source GT.40 Students
from Gumtree College
speak to the vegetable
farmer about the
impact of climate on his
food production.

» How does food production on this farm impact on the natural environment?

» How does the natural environment impact on food production?
«  What technologies does the farmer use to increase his food production?
» How does the food grown on this farm reach the consumers?

How will food production in this region change in the future?

The students decided that all of these questions could be used for a geographical inquiry,

but they decided to focus on the second question about the role of the environment in

influencing food production. This linked with their study of ‘the environmental, economic
and technological factors that influence crop yields in Australia and across the world’.

While some of the students in the class were from farming families, most were not. They
had only limited understanding of the importance of environmental factors such as rainfall,
frosts, temperature, seasons, drainage and soil type on food production.

Students planned what information they would need in order to investigate this issue.
They decided that some information about rainfall and temperature could be researched
using the Bureau of Meteorology (BOM) website. They decided that they would only visit
the vegetable farm once and during this time they should speak to the farmer and record
the ways in which the natural environment has impacted on his production of food.

To investigate the impact of the natural environment on food production students set
out to collect and record a range of geographical information:

» Before their field trip students collected data about temperature and rainfall from the
BOM website (‘climate and past weather’). They also used Google Earth and maps of
the region to locate the farm in relation to environmental features such as streams and
hills. They used these maps to draw a sketch map of the farm.

» Based on this data students wrote a series of questions to ask the vegetable farmer about
how factors such as the seasonal pattern of rainfall and temperature highs and lows
affected his crops. They also added questions about the type of soil and soil drainage to
the local creek. They emailed these questions to the farmer before their visit.

* On the field trip students asked the farmer their questions and recorded his answers in
their notes.

e They took photographs of the different crops grown on the farm and added these

to their sketch map, along with the location of irrigated paddocks, glasshouses and

other buildings.
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» They recorded environmental factors during their visit such as wind speed and direction,
temperature and rainfall. They sketched a soil profile that could be seen where a track had
been cut through a low hill. Students also collected some soil to test the clay and sand
content as well as the soil pH in class.

Stage 2: Processing geographical information

Once they had converted their primary data into a range of tables, graphs and maps, the
students analysed it much more easily and looked for patterns and trends that would help
them answer their key inquiry question: ‘How does the natural environment impact on food
production?’

They decided to break their inquiry into different environmental factors to simplify their
analysis. This also allowed them to conclude that some environmental factors were more

important than others. The key conclusions were:

« Rainfall is a key environmental factor that affects this farmer and his ability to grow

l Source GT.41 Students
doing fieldwork food. The seasonal pattern of rainfall in this region means that he must purchase water

to irrigate his crops during summer. During winter and spring he captures water in large
dams and uses this water in drier times of the year.

» The air temperature influences the type of crops he grows and the times of the year in
which he grows them. Leeks and parsnips are mainly a winter crop whereas his other main
crop, lettuce, grows best in summer.

¢ The farmer has large areas of hedges that are a habitat to insects and birds. These help to
control harmful insect pests. He also plants crops that naturally control some soil diseases.

 This farm is part of a much larger farming region that grows large quantities of food for
Australia’s cities. Farmers in the region, including the vegetable farmer visited by 9GEO,
have flat land with fertile soil. In the past the area often flooded during heavy rains but
a system of drainage ditches and levees has reduced this hazard. The farmers and local
council maintain these ditches.

 There is little natural vegetation remaining in the region as it has been cleared for farming.

Stage 3: Communicating geographical information

Students prepared individual field reports based on their inquiry. Most completed this

as a display folder containing their sketch map, photographs, climate graph and written
conclusions. Several students presented their field reports as an AVD, and two gave an oral
presentation to the class. One of these students included a short film that he had made while
on the field trip.

This film and several of the written reports were sent to the farmer, along with a letter
thanking him for his time and expertise. A group of students wrote a report on the field trip
and their conclusions for the school newsletter.

Following the submission of their field report students reflected on their findings and the
methods they used to reach their conclusions. They decided that the key inquiry question
they had chosen was a good one because it allowed them to explore a range of factors rather
than just one or two. Many students felt that visiting a farm on a field trip helped them
better understand how farmers use both the natural environment and their own ingenuity to
produce the food they eat.

Some of the students felt that they would like to have explored the impact of this farm
on the natural environment, particularly the impact of fertilisers on the soil and streams of
the region. They suggested that the class who visited this farm next year could explore this in
more detail.
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REVIEW GT.3.3

Remember and understand

1 Isthe information collected by 9GEO students an
example of primary or secondary information?

2 Why do you think 9GEO students emailed their
questions to the farmer before the field trip?

Apply and analyse

3 Examine Source GT.42. What features of the farm
has this student chosen to focus on in her sketch
map? Why do you think she has chosen these
features?

4 Why would investigating the type of soil on
Lowecroft Vegetable Farm help to answer the
inquiry question?

5 What other information could the students have
collected on the field trip to help them answer the
inquiry question?

Investigate and create

6 Why is fieldwork sometimes better than
investigating an environment through secondary
sources such as books and films?
7 Students from another Geography class at
Gumtree College visited a sheep sale as part of
their investigation into food security in Australia.
a What inquiry questions could they investigate at
a sheep sale?

b Work in a small group to describe the steps
you would undertake to explore one of these
questions using fieldwork.

l Source GT.43 An auctioneer sells a mob of sheep in Jamestown,
South Australia. Saleyards such as these can be a great fieldwork
destination as you can investigate the ways in which people and
places are interconnected as well as where our food comes from.
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INVESTIGATING BIOMES

A biome is a region that shares similar and distinctive climates, soils and vegetation. The
tundra lands biome, for example (Source 1.1), is characterised by very cold climates, extreme
winds and very limited plant and animal diversity. In contrast, the tropical rainforest biome is
characterised by a warm and wet climate, highly weathered soils and thick, lush vegetation.
Geographers are interested in the diverse physical features of biomes, their spatial distribution
and the way that humans use and alter biomes for food, fibre and material production. In this
chapter you will explore eight diverse biomes: polar lands, tundra, boreal forest, mountain
vegetation, temperate forest, grassland, desert and tropical rainforest.



WHAT ARE THE MAIN CHARACTERISTICS THAT
DIFFERENTIATE THE WORLD'S BIOMES? m

ﬂ

In this section you will investigate:

e the distribution and physical characteristics of biomes.

peeeeneenenennnnnonnnn. CHECKPOINT 1.1

HOW DO PEOPLE USE AND ALTER BIOMES FOR 1 2
FOOD PRODUCTION? o

ﬂ

In this section you will investigate:

e the human alteration of biomes to produce food, industrial materials and
fibres and the environmental effects of these alterations.

e CHECKPOINT 1.2

GEOGRAPHER'S TOOLKIT

Geographical concepts Geographical inquiry skills Geographical tools

e Space: location of biomes e Acquiring geographical e Maps: thematic maps,
and the spatial distribution information regional and country maps,
of urbanisation, global « Processing geographical choropleth maps
patter_nsl of foofd_, industrial information  Graphs and statistics:
Sroduciion andvariations  * Communicating ool s s s
P . geographical information composite graphs, data
of human wellbeing tables

e Environment: the function « Spatial technologies:

and importance of
environment; approaches
to environmental
management

e Sustainability: sustainable
environmental worldviews
and management
approaches

satellite images

¢ Visual representations:
photographs, flow charts,
annotated images,
sketches

e Change: biomes altered
to produce food, industrial
materials and fibres and
the environmental effects
of these alterations




THE WORLD'S BIOMES

In order to better understand the Earth’s natural and human environments, geographers
divide the Earth’s surface into a number of distinct regions. Each region has particular
features that make it different from other regions. One region may be hot and rainy most of
the time, for example, and another might be dry and cold. This means the plant and animal
WHAT ARE life found there functions, adapts and interacts according to the conditions of the region it
THE MAIN inhabits. Regions defined by landscapes that share similar climates and types of vegetation in
CHARACTERISTICS this way are k.nown as biomes. .

In some biomes, such as tropical forests and grasslands, there is an abundance of plants
THAT and animals and therefore they are more able to sustain life. This is because the conditions
DIFFERENTIATE THE favour a huge variety of species. A recent study of a Colombian rainforest, for example,
WORLD'S BIOMES? found 596 bird species, 150 different species of amphibians and more than 200 species of
mammals. Scientists estimate that there are more than 100000 insect species per hectare in

WORLD: BIOMES
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this rainforest and more tree species in a single hectare here 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.

STRANGE BUT TRUE

Epiphytes are plants

At the other end of the scale are the tundra and the polar lands, which are the coldest ~ that live happily
biomes. The tundra biome circles the North Pole. Tundra, meaning ‘treeless plain’, has together on other

short growing seasons, very little plant diversity and very low temperatures. Antarctica, a

polar land, is twice the size of Australia and contains virtually no native land species. Only
two flowering species of plants exist on the continent and the largest native land animal is
a 1-centimetre-long wingless midge. There are no native mammals, amphibians or trees in

plants and depend
on the air to bring
them moisture

and nourishment.
Parasitic plants take

Antarctica. It is simply too cold, too dry and too windy for plants and animals to flourish. nourishment from
In the mountain vegetation biome, too, cold conditions determine plant life and the their host plants,
animals that live there. Plants in the mountain vegetation biome tend to be low and hug directly feeding off

the ground to preserve warmth. The mountain vegetation biome has a long winter period,

them.

and animals that live in these areas need to be able survive the cold and the exposure to

UV radiation.

Aquatic biomes exist too. The world’s oceans, freshwater lakes, coral reefs and wetlands

are all examples of these biomes, which are dominated by water and the plants and animals
that call them home.

l Source 1.5 Wildebeest
migrate the grasslands
of Africa in search of
fresh grasses after the
monsoonal rains.

l Source 1.3 A red-eyed tree frog in the rainforest l Source 1.4 A juvenile mountain gorilla in the
of Panama in Central America is one of the many tropical mountains of Varunga National Park
species that lives in this rainforest biome. (Democratic Republic of the Congo). Mountain

gorillas today are endangered, numbering fewer
than 1000 due to local poaching for their meat.

REVIEW 1.1.1

Remember and understand
1 Whatis a biome?

2 Why is there such an abundance of life in a
rainforest?
Apply and analyse

3 Where are the world’s tropical forests located? Why
do you think they are located in these places?

4 Describe the distribution of biomes in Australia.

Investigate and create

5 Design a world tour that includes at least one
visit to each type of biome. Research where you

will go using a map that shows the world biomes,
and then list the countries you would visit on this
tour. Include some of the activities you might do

at each place, based on the biome’s climate and
geographical conditions.

Work with a partner to rank the world’s eight major
biomes from a habitat of ‘most species’ to ‘least
species’. Compare your list with other groups. Were
there some rankings you all agreed on? Were there
others where there was little agreement?
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BOREAL AND TEMPERATE FORESTS

Boreal forest biome

The largest biome on land is not the hot desert or treeless tundra - it is the boreal forest
biome. Boreal forest, sometimes called coniferous forest, is composed of coniferous,

soils.

Threats

& Source 1.6 This
Canadian paper mill is
situated by a large body
of water. Paper is made
by pulping woodchips
from logs and mixing
the pulp with water.

to the forest

evergreen trees that have needle-like leaves and cones, like pine cones. This biome is
characterised by having a low number of species of plants when compared with other
forests in more temperate regions or in the tropics.
The boreal forest biome covers vast areas in the Northern Hemisphere, between
the Arctic tundra and the north of Europe, Asia and North America. While the
climate in these regions is not as harsh as that experienced in the polar lands
or on the tundra, it is still cold enough to limit the number of plant and
animal species that can survive, and winter is long. In fact, the boreal forest’s
longest season is winter. Average temperatures fall to about -15°C and snow
is common. In summer, which lasts only one to three months, temperatures
climb towards 20°C and humidity is relatively high. The plants and animals
that survive in this biome must be able to handle great variations in rainfall
and temperature, as well as large areas of permanently frozen ground and poor

Boreal forests have provided many important resources for people in both the past and the
present. Historically, wood for construction, heating and cooking came from boreal forest
trees. More recently, boreal forests have supplied the increased global demand for cheap wood
and paper spurred by population growth and a change in global markets.

However, many boreal forests are under threat. One of the main threats to the boreal

forest biome is the clearing of trees to make way for oil and gas exploration. It is estimated
that huge reserves of petroleum products lie under the forests, and the ever-increasing
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demand for petroleum is pushing exploration
into these areas.

In Canada and Russia, forests are logged
extensively and many are being attacked by
insect plagues and acid rain. Forests are also
at risk from bushfires during the summer
period. Climate change is causing some
forest areas to spread further north. Rising
temperatures in the Arctic region have seen
the edge of the boreal forest slowly advancing
northward, replacing tundra in some places.

Temperate forest biome

Between the tropics and the cold polar
regions is a large zone that is neither
excessively hot nor excessively cold. For this
reason it is called the temperate zone. The
forests that grow in the temperate zone
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experience a range of seasonal climate conditions. In winter, temperatures may fall below
freezing and in summer they can climb above 40°C. In some temperate forests, rain falls
reliably throughout the year. In others, there are more distinct wet and dry seasons.

Most of the world’s population lives in the temperate zone and this has had a huge
impact on the temperate forest biome over time. As the world’s population spread and
grew, temperate forest biome areas gradually became smaller. Cities were formed on land
that was once covered in forest, and trees were cut down to clear land and to provide fuel
and building materials. The forests gradually disappeared from these places. This happened
in Europe, then in Western Asia and North America. Currently, little temperate forest
remains in some of these places.

However, as explorers set out from Europe to colonise new lands, they often carried with

them seeds and saplings of the trees with which they were familiar. They planted these in
the places they travelled to, such as Australia, New Zealand and South Africa, and in this
way temperate forest trees were spread around the world.

l Source 1.8 The
spectacular deciduous
trees in the town of
Orange in NSW are
mainly native to Europe
half a world away.

Remember and understand 5 Why do you think the consumption of paper has
1 Describe the temperature variations experienced in increased dramatically in the last 50 years? What
tha hereal forest eme. influence has this growth in demand had on the

' ?
2 How have trees from temperate forests spread eplditiche=t

around the world? Investigate and create

Apply and analyse 6 Examine Source 1.7, showing the average

3 What are some of the differences between boreal consumption of paper by person in each continent.
and temperate forests? What are some of the a Who are the biggest paper users? Who are the
similarities? smallest?

4 Use the map in Source 1.2 to compare the b Australian consumption is not shown on this
distribution of temperate and boreal forests. graphic. Draw the size you estimate Australia's

paper footprint to be compared with one other
continent. Explain how you decided on the size of
Australia’s footprint.

INVESTIGATING BIOMES

REVIEW 1.1.2
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THE GRASSLANDS BIOME

In places where it is too dry for forests and too wet for deserts lie a biome dominated by
shrubs and grasses - the grasslands biome. In some places, regions that are part of this
biome are also known as prairies, steppes or savannahs. In Africa the grasslands are often
referred to as savannahs. In the United States of America they are often called prairies, and in
parts of Siberia and south-eastern Asia, they are alternatively known as steppes.

Much of the world’s food and fibre comes from plants and animals that live in the
world’s grasslands. Rice, wheat and corn, all grasses, provide the bulk of the human
population’s food, and many animals that are farmed to provide meat and milk also live in
the grasslands biome.

Much of Australia can be considered grassland and many of our native animals,
such as kangaroos, wallabies and wombats, thrive in this biome.
In Africa, too, grasslands dominate, covering more than half the continent.
In this landscape the grassland is dotted with individual trees, providing little
cover for the wildlife that live there. These grasslands support a variety of
plant-eating mammals as well as predators that feed off them. The animals
living here have developed an amazing array of physical and behavioural
changes to adapt to the challenges of the open environment. The zebra’s
stripes, for example, make it difficult for a predator to see it clearly. The
giraffe, one of the larger kinds of grasslands inhabitants, has evolved in
such a way that its long neck allows it to source food at the tops of trees.
Many other animals that live in the grasslands are nocturnal, allowing
them to avoid the main heat of the day and venture out at night to hunt and
gather food. These animals include the prairie dog, barn owl and grey wolf of
the American prairies, which all scout for food at night. Smaller mammals also
venture out in the cool of the night, often when the moon is full or near full, to allow
them to better spot animals that may be seeking them out as prey.

l Source 1.9 Elephants Many grasslands around the world have changed greatly over time. Some of these changes
on the savannah e . . . .

are the result of human activities, such as introducing grazing animals to a grasslands

environment. Grazing animals such as cattle, sheep and goats compete with native species

for food and often trample the ground, damaging the roots and soil structure.

l Source 1.10 An Asian steppe l Source 1.11 A bison on the prairie
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KEY CONCEPT: CHANGE

The American prairie

The prairies of North America were once dominated
by Indigenous American tribes, such as the Cheyenne,
Apache and Comanche tribes.

The Comanche lived in the grasslands in the
region, which now includes Texas, Oklahoma and
Kansas, in the United States. They were typical of
many of the Indigenous tribes of North America.
Their main food source was bison and they followed
the great herds across the plains, as the bison
travelled to find the best grazing. When the bison
stayed in one location to eat the plentiful grass, the
Comanche set up temporary villages. Then they
moved with the bison when better grazing lands
were needed. The bison provided more than food for
the Comanche: their hides were used to make clothing
and the distinctive pyramid tents, called tepees.

Some tribes hunted bison by building fences from
fallen logs, and then herding the bison into a small
area where they were killed with arrows and knives.
Herding massive animals such as bison was difficult
for tribesmen on foot. With the arrival of European
explorers, and their horses, about 400 years
ago, however, life for Native Americans changed
dramatically.

Many tribes, including the Comanche, quickly
realised the potential of using horses in their culture and
soon became expert horsemen. As well as being faster
and more nimble than bison, horses had one other great
advantage for the grasslands tribes. Like bison, horses
are grazing animals that eat grass. This meant that the
tribes could move easily across the plains following the
gradual movement of the bison herds; the grasslands
now feeding both bison and horses.

But as European ranchers moved across the
prairies through the 16th to 19th centuries, the

numbers of Native Americans and their way of life
gradually disappeared. Much of the vast grasslands
of the prairie were turned into grazing land and
farmland by the European settlers. However, the open
plains remain an iconic image of American history and
the American pioneering spirit.

For more information on the key concept of change,
refer to section GT.1 of ‘The geographer’s toolkit".

l Source 1.12 With the arrival of the horse, tribesmen could hunt
bison more easily.

i] Source 1.13 It is estimated that 30 million bison lived in North
America in the 1500s. Within 400 years this had fallen to about
1000. In this photograph, taken in the 1870s, a pile of bison
skulls waits to be crushed for fertiliser.

REVIEW 1.1.3

Remember and understand

1 Why is the grasslands biome important for human
populations?

2 What changed the grasslands of North America?

Apply and analyse
3 Examine the map in Source 1.2 showing the
distribution of the world’s biomes.
a Describe the distribution of grasslands in each
continent.
b What relationship do you notice between
grasslands and human environments such as
cultivated land and urban areas?

¢ Why does this relationship occur?

d Examine the three images of grasslands from
different parts of the world (Source 1.9, Source
1.10 and Source 1.11). In which countries do you
think each of these photographs was taken?
Describe the slight differences in the images and
give some reasons for your chosen country.

Investigate and create

4 Compare the images of the grasslands with the
pictures of Australia’s deserts that appearin
Source 1.21 on page 54. What are some of the main
differences between the two biomes? Explain why
these differences occur.

INVESTIGATING BIOMES

47



THE TROPICAL FOREST BIOME

It is estimated that about half of all the plant, animal and insect species in the world live

in tropical forests. Many of these are among the wettest places on Earth and are therefore

known as rainforests. They can be considered to make up the world’s richest biome and the

abundance of life can be astounding. In Brazil, for example, researchers found that a single

pond contained more fish species than exist in all of Europe’s rivers. In Peru, a single tree

was found to contain 43 ant species; this is more than the total number in all of the British
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Isles. One hectare of South American rainforest may
contain over 750 different types of trees, and one-fifth of
all of the world’s birds live in the Amazon rainforest. This
explosion of life is due to the ideal growing conditions
that occur in the tropics.

These places experience the most stable climate
conditions on the planet with virtually no seasonal
changes in rainfall, temperature or available sunlight
throughout the year. Most days are the same in the
rainforest: hot and wet. It rains virtually every day, often
in torrential downpours. The temperature hovers between
about 26°C and 32°C all year round.

Australia’s rainforests

Though much of Australia was once covered in forest,
now there are only a few small pockets near the east
coast (see Source 1.14). Rainforests now make up only
2.5 per cent of Australia’s remaining native forest. This
surviving forest, however, is a real Noah'’s Ark for many
plant and animal species, many of which exist nowhere
else in the world. There are more than 1000 species

of plants in Australian rainforests, of which about

700 exist nowhere else. These plants support thousands
of insect species, hundreds of reptile and bird species and
nearly 90 different types of mammals. The subtropical
rainforests of New South Wales and Queensland are
also internationally recognised for their direct links to
the world’s first flowering plants, which happened about
100 million years ago.
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Ecosystem services

About 80% of the plants we eat began in the world’s tropical rainforests.
Potatoes, corn, rice, avocadoes, oranges, bananas, coffee, chocolate and
hundreds of other foods are rainforest plants.

About 25% of the drugs we use to treat illnesses, from leukaemia to
headaches, come from rainforest plants.

Rainforest plants take in carbon dioxide and produce oxygen. The Amazon
rainforest alone is thought to produce about one-fifth of the world’s oxygen.

Rainforests regulate the Earth’s temperature and rainfall, and hold much
of the world's fresh water.

Rainforests in Africa, Asia, South America and Australia are home to
Indigenous peoples.

Products such as toothpaste, golf balls, rubber tyres, paints, cosmetics,
steroids and cork are all made from rainforest plants.

l Source 1.16 A scarlet macaw flies over the world's largest rainforest — the Amazon. The Amazon provides many ecosystem services.

The gifts of the rainforest

Rainforests have provided humans with many resources for thousands of years.
These resources are known as ecosystem services. Rainforests provide many
services, including the ones described in Source 1.16.

REVIEW 1.1.4

Remember and understand

1 Use the map showing the world’s biomes (Source 1.2 to describe the
distribution of the world’s tropical forests.

2 What are some of the links between the world’s climate and rainforests?

Apply and analyse
3 Describe the distribution of Australia’s rainforests. Refer to particular
places and states and use compass directions in your answer.

4 What are some of the differences between tropical and temperate
rainforests?

Investigate and create

5 Why do you think the amount of rainforest in Australia has decreased so l Source 1.17 Temperate rainforests are
. . found in the temperate climate zone.
much? Consider both natural processes and human activities. Like tropical rainforests, they receive
6 What information from these pages would you use to explain the an abundance of rain and take in high

amounts of carbon dioxide. However,
they do not have the same levels of

7 Clearing of rainforests for farming, mining and urban development biodiversity as the tropical rainforests.

. . , The temperate rainforests of Tasmania
makes the tropical forest biome one of the world’s most endangered. and Victoria are characterised by ferns

a How might the clearing of a rainforest impact on people who live in it covering the ground and tall trees, some
of them among the world’s tallest.
or nearby?

importance of rainforests?

b How might it impact on people living in places that are further away?
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GOING WITH THE FLOW IN THE
RAINFOREST

A rainforest, like all ecosystems, is a very dynamic place. Complex relationships between
the climate (including rainfall, temperature, wind, humidity and sunlight), the shape

of the land, soils, plants and animals have developed over millions of years and keep the
rainforest alive and flourishing. A change to any part of the ecosystem can have devastating
consequences for the whole ecosystem. The cross-section in Source 1.18 shows some of the
flows of energy (intangible sources of power or nutrition) and matter (tangible sources of
power or nutrition) that exist in a rainforest.

Changes in the rainforest

It might seem logical that rainforests must have a deep rich layer of soil to support the

great trees and other plants that flourish there. However, this is not the case. The heavy rain
washes the nutrients of the soil deep into the ground where the roots of the plants cannot
access them. The rainforest trees are able to survive in these soils because they have developed
wide-spreading roots and the warm temperatures in the tropics allow leaf litter - dead plant
material that has fallen to the ground - to be quickly recycled into plant nutrients.

When the rainforest plants are cleared to make way for farms, these nutrients are quickly
lost and the soil becomes exposed to the heavy rain and tropical sun. Farmers often find,
contrary to expectations, that their plants do not thrive in these conditions and the soil
provides few of the nutrients the plants need.

mrll Creating a flow diagram

= Geographers use flow diagrams to show the You can also create a flow diagram by adding your
=] Movement, sequence or stages in a process. Flow arrows and text to an existing image, following the
UE_, diagrams can be created by adding text and arrows process described here.

to an image, or by creating text boxes from scratch,

joined by arrows, to describe the flow of a process. Apply the skill

1 Use the steps above to construct a flow diagram
of your own. Use the picture and labels of the
rainforest from Source 1.18 to describe the flow
of energy and matter that would occur between
the different elements of

the rainforest and
Step 2 Jot down the steps you wish to highlight in the plants and

the process. Try to keep each step clear and animals that

separate. inhabit it.
Step 3 Create a text box for each step, and write or

insert your text in each box.

You can create a flow diagram by following these
steps:

Step 1 Decide on a process you want to describe. For
example, you might want to describe the life
of an apple, from seed to compost stage.

Step 4 Link each step with an arrow showing the
direction of the process. Read through your
diagram to make sure the steps you have
included are logical and that you haven't
missed any important parts of the process
you are aiming to describe.
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Heavy rain carries nutrients deep into the soil making
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Bedrock (consolidated rock)

l Source 1.18 Cross-section of a tropical rainforest

REVIEW 1.1.5

Remember and understand Apply and analyse Investigate and create

1 Look at the illustration of the 3 Why are rainforest soils poorin 6 What changes of movement in
rainforest in Source 1.18 and nutrients? energy and matter would result
identify an interaction that takes 4 How have rainforest trees if the trees and vegetation
place between animals and adapted to the poor soils in the in Source 1.18 were cleared
plants. rainforest? to make way for farming

2 What effect do you think there 5 Describe how water is moved land? Consider the living and
would be on the rainforest through the rainforest. non-living inhabitants of the
ecosystem if this interaction no ecosystem.

longer occurred?
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THE KOKODA TRAIL

Papua New Guinea is a country with vast areas of rainforest. The forest covers the slopes

of rugged mountain ranges such as the Owen Stanley Range. The Kokoda Trail crosses this

range and was the location of fierce battles between the Australian and Japanese armies in

the Second World War. The area is notable for steep mountainsides, dense rainforests and
heavy rainfall. This turns the trail into a sea of mud and makes progress along it very difficult.
Many Australians attempt to walk the trail every year to achieve personal goals, which perhaps
include gaining an appreciation of the difficulties faced by the soldiers during the war.

Estimating gradient and aspect on topographic maps

Estimating gradient (angle of the slope) and aspect
(direction of the slope] is an important skill for
geographers to master. These factors also play a major
role in determining the types of plants and animals that
may live in a given area. Conditions may differ greatly
across a small area if one part is almost always in
shade (aspect) or exposed on steep slopes (gradient).

Estimating gradient
Using a topographic map, it is possible to estimate the
gradient between two points, by following these steps:

Step 1 Determine the height of the two points. For
example, examining Source 1.20, Owens Corner
(186, 530) is at 600 metres and The Gap (241,
588] is at 2190 metres.

Step 2 Estimate the difference in height between these
two points (known as the rise): 2190 - 600 = 1590.

Step3 Estimate the straight line distance (the run)
between these two points using the line scale. This
is 40 km or 40000 metres in this example.

Step 4 Divide the rise by the run and multiply this by
100: (2190/40 000) x 100 = 5.5% 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:

REVIEW 1.1.6

Investigate and create

Conduct some further research on the Kokoda

campaign and then complete the following tasks.

1 Which of the world’s major biomes are shown on
this map of the Kokoda Trail area (Source 1.20)?

2 What is the relationship between forest and terrain
in this environment?

3 Explain why you think this relationship occurs.

4 Research the Kokoda campaign that took place
between July 1942 and January 1943. Focus on the

Step 1 Using the information we found out when
estimating the gradient we can tell that the
terrain slopes down from The Gap (at 2190 m)
to Owens Corner (at 600 m).

Step 2 Imagine an arrow from The Gap to Owens Corner
and estimate the direction of this arrow using
the north arrow. This arrow would be pointing
south-west. The aspect, along this entire section,
is therefore south-west. Aspect can also be
calculated at a particular point. To do this draw
‘your arrow’ perpendicular to the contour lines,
pointing downhill. You've worked out the aspect
standing at that specific location.

Apply the skill

1 a Estimate the aspect and gradient of the slope
between The Gap and Kokoda (241, 638).

b Is this slope less steep or steeper than the slope
between Owens Corner and The Gap?

2 Estimate the gradient and aspect for the slope
between The Gap and Mt Kenevi (266, 584).

3 Estimate the aspect for the slope at (247, 615).

4 Provide three pieces of evidence that this landscape
is very rugged and mountainous.

5 Estimate the total length of the Kokoda Trail from
Owens Corner to Kokoda.

ways in which the natural
environment (landforms,
forest and rainfall)
influenced the soldiers and
the campaign.

l Source 1.19 The rugged
terrain of the Owen
Stanley Range, Papua
New Guinea
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WHAT ARE THE MAIN CHARACTERISTICS THAT DIFFERENTIATE THE
WORLD'S BIOMES?

¢ Investigate the distribution and physical characteristics of biomes.

1 Considering the variety of biomes that exist across the world, why is it that Australia also
has a wide variety of biomes? [Hint: Refer to Sources 1.21 to 1.23.) [5 marks]

2 Explain why latitude, but not longitude, plays a major role in the types of biomes that
exist. [5 marks]

3 Outline why there are limitations to describing places according to just their dominant
biome. [5 marks]

4 What is the dominant natural biome where you live? [5 marks]

5 Describe some of the ways in which this biome has been altered by human activities.
[5 marks]
TOTAL MARKS [ /28]

RICH TASK

Australia’s biomes

Many of Australia’s original biomes have been changed by
human activities. More than half of Australia’s total land
areais 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. Source 1.22 shows Australia’s original biomes before
they were changed by human activities..

Australia’s deserts

Australia is the second driest continent in the world, after
Antarctica. The combined area of the 10 biggest Australian
deserts makes up about 18 per cent of the total land area
of our ‘wide brown land’. We can describe Australia as arid
or semi-arid because 70 per cent of the continent receives
fewer than 500 millimetres of rainfall each year. Low rainfall
has resulted in large desert areas across Australia.

Many people think of deserts as being entirely composed
of large sand dunes, with the occasional date palm or cactus
as the only sign of life. This image may come from movies or

pictures they have seen of deserts around the world. l Source 1.21 Different Australian

. . . desert landscapes: spinifex grass
However, while the Sahara Desert in Africa does have in the Great Sandy Desert [top);

date palms and sand dunes and most North American acacia trees in the Great Victoria
deserts have cactuses, there are variations within the desert Desert (middle); stony plains in

. . . the Simpson Desert (bottom)
biome. Some desert areas in Australia have large areas of
red dunes, for example, while others are covered in vast
areas of stones, called gibber plains.

In most of Australia’s desert areas, grasses and low shrubs dominate the landscape (see
Source 1.23). In the tropical deserts north of the Tropic of Capricorn, spinifex and tough Mitchell
grass cover much of the ground. South of the tropics, woodland deserts are more common, with
hardy acacia trees, such as the mulga and witchetty bush, in evidence.

Acquiring geographical information

1 Compare Australia’s biomes in Source 1.22 with the world’s biomes in Source 1.2 and
answer the following questions.
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For more information
about these concepts,
skills and tools, refer
40°S to ‘The geographer’s

toolkit'.
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J. Source 1.22
Source: Oxford University Press

a Which biomes do not exist in Australia?
b Give areason for each of these biomes
being ‘missing’ in Australia.
Processing geographical information

2 The world biomes map (Source 1.2) shows

large areas of desert, while the three

images in Source 1.21 show us that there are

significant variations in landscape within the

desert biome.

a Why do you think there are such variations
within the desert biome?

b Research one of the other biomes to find
out if such variations exist in that biome’s
regions too.

Communicating geographical information

3 Constructa collage or create a PowerPoint/
Prezi display of Australia’s major biomes.

Include at least one image of each biome. l Source 1.23 About one-third of
Australia’s total land area is used for

cattle farming.

CHECKPOINT
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HOW DO PEOPLE

IR
ALTER BIOMES
FOR FOOD
PRODUCTION?

CHANGES T0
THE NATURAL
ENVIRONMENT

The last 300 years have seen more extensive
change to the Earth’s biomes than in any other
period in the Earth’s history. Over half of the
world’s land area that is considered habitable
has now been converted into farmland or
housing to provide food, fibre, shelter and
fuel to the world’s people - and this area is
expanding,

All around the world the natural biomes
of forests, grasslands, tundra and even deserts
are 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, each motivated by the need to provide
food for their own families. Source 1.24 shows
the extent of biome change around the world

since 1700.
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LEGEND Wilderness areas

Villages

. Urban settlements

Croplands . Semi-natural areas . Wild woodlands

. Wild treeless
and barren lands

. Grazing lands
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Farming releases gases such as
methane, which contribute to climate change.

Farm residue such as animal waste and
. fertiliser pollutes waterways and can cause
problems downstream.

.f‘ e *’! ca <

Taking water from the

ground can reduce the "?‘

amount held in aquifers. |

Irrigation can raise the water
table, which may result in salt

Loss of habitat for native animals
may result in animals becoming
endangered and extinct.

l Source 1.24 Changing land-use patterns worldwide between 1700 and 2000.
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l Source 1.25 Some of the changes made to a
landscape in China that is being used for farming.



LEGEND

m Changes for farming
Changes to water

= Changes to vegetation

m Changes to soil

“ Ay o3 ‘
> Natural vegetation has been
replaced with introduced

crops, pasture and animals.

The land has been shaped
to create space for roads
and housing.

% Hillsides have been terraced to create

~ flat land and to regulate the flow of water. !

Changes to land cover for farming
is one of the major causes of

Soil fertility can be
reduced by overuse.

Natural vegetation has been

cleared and hillsides left bare.
T e 2 i

REVIEW 1.2.1

Remember and understand

1

How much of the world’s habitable land area has
been converted into farms?

Name three potentially negative impacts that
farming can have on the environment.

List two changes made on the Chinese farm

in Source 1.25 that involve altering irrigation
practices.

Apply and analyse

4

Examine Source 1.24 and then complete the

following.

a Describe the change to the amount of
wilderness areas from 1700 to 2000.

b Use the world biomes map (Source 1.2) to
classify the wilderness areas remaining today.

¢ Which type of land use has increased the
most? Why do you think this is the case?

d The labels for Source 1.25 are in four different
colours. Suggest a title for each colour.

Investigate and create

Conduct some further research on the internet to
complete these tasks.

5

Examine the image of a Chinese farming
landscape as shown in Source 1.25. Describe the
landscape as you think it would have been before
people arrived in this valley.

The labels on this image focus on the ways in
which people have changed the landscape. What
are the underlying causes of these changes?
Work together as a class to plan and conduct an
informal debate about changes to the natural
environment. The debate topic should be:

‘A small-scale farmer should have unlimited
capacity to farm their own land for the purpose of
providing food for their family and community’.
Students should be allocated to a team. One
chairperson should be selected to moderate

the debate. All arguments should be logical and
well thought out and presented in appropriate
language.
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CHANGING VEGETATION AND WATER

l Source 1.26 A woman in Madagascar plants a food crop on a burnt hillside.

MADAGASCAR: DEFORESTATION AND POVERTY LEVELS

LEGEND
- Plentiful forest and low poverty
|:| Scarce forest and low poverty
|:| Scarce forest and high poverty
- Plentiful forest and high poverty
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l Source 1.27
Source: Oxford University Press

Farmers make many changes to the natural
environment in order to grow crops and raise
farm animals. The greatest changes are made

to the natural vegetation. Forests are cut down,
burnt and replaced with a single plant species,
wetlands and swamps are drained and vast areas
of native grasses are replaced with crops such as
wheat and rice.

Changes to forests

Around the world about 5 million hectares of
forest is converted for agricultural use every year:
an area about two-thirds the size of Tasmania.
Most of this change takes place in tropical forests,
particularly in South America and Africa. Few
forests in regions such as North America and
Australia have been converted into farmland
in recent years, largely because most of the
forest has already disappeared. In Australia, for
example, around 50 million hectares of forests
and woodland have been cleared for farming or
affected by logging since European settlement.

In the developing world, there is a strong
link between deforestation and poverty
(see Source 1.27). Millions of people who live
below the poverty line and struggle to meet their
daily food requirements are becoming small-scale
slash-and-burn farmers. They use a machete to
slash the undergrowth in forests and then set it
alight to clear the land. Seeds are thrown into
the warm ashes and in this way a forest has been
converted into a farm. The types of farm animals
that small-scale farmers raise, such as goats and
dogs, push deeper into nearby forest areas to
forage for food. Over time, as soil fertility declines,
the farmers and their animals move into a new
patch of forest and begin the process again. In
Madagascar, for example, where 80 per cent of the
population lives in poverty, only 10 per cent of the
natural forest remains.

OXFORD INSIGHT GEOGRAPHY AUSTRALIAN CURRICULUM FOR NSW STAGE 5



KEY CONCEPT: SUSTAINABILITY

Greening the desert

The types of changes being made to tropical
rainforests and grasslands in South America and
Africa for agricultural use are also being made to
biomes in other parts of the world. In Saudi Arabia, for
example, sections of the desert have been transformed
into farmland for the purpose of growing crops.

Only a few centimetres of rainfall naturally in the
Saudi Arabian desert each year, but crops can still be
grown there thanks to large aquifers deep beneath
the Earth’s surface. These aquifers contain water that
was trapped between layers of rock during the last Ice
Age. They also store water that has fallen as rain over
hundreds of thousands of years.

In Saudi Arabia, water is extracted from the
aquifers by drilling deep into the ground under the
desert floor and pumping it to the surface. Once on
the surface, the water is pumped through a circular
sprinkler system. This is known as centre-pivot
irrigation. Sources 1.28 and 1.29 show the dramatic
increase in centre-pivot irrigation in Saudi Arabia from
2000 to 2012. These satellite images show healthy
vegetation in bright green, dry vegetation in orange and
barren soil in pink. Each circular field shown in green
is approximately 1 kilometre wide.

Because of the increasing rate at which water
is being used, geographers and environmental
scientists now believe that this type of farming has
become unsustainable - both environmentally and
economically. In time, supplies of water in the aquifer
will become totally depleted as they are being used far
more quickly than they can be replenished. The high
cost associated with accessing water from the aquifers l Source 1.29 Satellite image of the Saudi Arabian desert in 2012
also means that crops grown in this way will soon
become too expensive to buy.

For more information on the key concept
of sustainability refer to section GT.1in ‘The
geographer’s toolkit’.

Changes to grasslands

Because the world’s most important food crops - rice,
wheat and corn — are grasses, they grow best in the
world’s grasslands biome. However, clearing of native
grasses to plant these crops can have devastating effects
on the natural environment. Across much of Australia,
North and South America, Asia and Africa, native grasses
have been cleared and replaced by these three crops to
provide food.

l Source 1.30 Fields of wheat have replaced native
grasslands across much of central America.
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This farming then has a further impact on the biome. Because the rice, wheat and corn
crops are harvested for human consumption, none of the nutrients from the plant material
is returned to the soil. As a result, the soil fertility falls. This means farmers need to add
chemical fertilisers to the soil, which further changes its composition. This can impact on
the ability of the soil to hold water and can pollute waterways and coasts. Pesticides used to
control weeds and insects also pollute the air, soil and water and may kill native plants and
animals. Exposed soil becomes vulnerable to erosion by wind and rain and is washed away.
Clearing of native grasses to make way for farming has many flow-on effects.

l Source 1.31 Conversion of the world’s natural grasslands

Case study regions Existing grasslands

(% of natural cover)

Estimated conversion of natural grasslands (%)

Crops Cities Other
North American prairie 9.4 71.2 18.7 0.7
South American savannah 21 71 5 3
Asian steppe 71.7 19.9 1.5 6.9
Sub-Saharan African 73.3 191 0.4 7.2
grasslands
South-west Australian 56.7 37.2 1.8 4.3

grasslands

/,_,«/
/Ehanges to water

Water is one of our most important resources, and agriculture is by far the greatest
consumer of water around the world. About 70 per cent of the available water supply is used

for agriculture, mostly for irrigation. Once water has been used to grow crops and given to
animals to drink, it is, of course, returned to the environment. However, the farming process

the natural environment.

Water pollution from farming

The water that is used on farms eventually flows
through soil and rocks into nearby streams and rivers.
Bare soil that is not protected by plants and held
together by their roots can be washed away in the
process, causing streams to become so cloudy that
sunlight cannot reach the stream bed. This often kills
many aquatic plants and animals.

Fertilisers such as nitrogen, phosphorus and
animal manure can also end up in lakes and rivers,
causing algae to grow out of control. This starves
the water of oxygen and creates ‘dead zones’ in the
water. Upon entering water sources, pesticides used
in farming to control insects and weeds can poison

home to a

LN

l Source 1.32 This Filipino farmer is spraying his rice crop with a
pesticide to control insect pests. His fields drain into Laguna Bay,
which is one of the world’s most polluted water bodies and also

fish and native animals, as well as kill the plants that
create their habitats.

large freshwater fishing industry.
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Changing natural water flows

In many places, rivers are dammed to create a large reservoir of water that can be used for
irrigation. In the last 50 years the amount of water held in dams has quadrupled and the
volume of water taken from rivers and lakes has doubled. Most of this water is used for
farming. The reduced volume of water in the rivers creates major problems for the natural
environment and downstream users. In the lakes near the mouth of Australia’s Murray
River, for example, the water can be five times saltier than the sea partly because so much
has been extracted for farming that the river cannot flush out the naturally occurring salt.

REVIEW 1.2.2

Remember and understand

1 Describe the link between poverty and deforestation in your own words.

2 |sthe scenein Source 1.30 a natural or human environment? Give evidence from the
source for your answer.

3 How might the farmer shown in Source 1.32 affect the quality of fresh water?

4 How can fertilisers that are used on a farm eventually reach and kill fish?

Apply and analyse

5 Carefully examine Source 1.26.
a List the changes that you can see to the soil, vegetation and water that have taken
place in this environment.
b Add changes that are likely to have occurred that you cannot see.
¢ Why has this farmer made these changes to the landscape? What are her likely
motivations? Compare these with the likely motivations of the farmer who has
changed the grasslands environment shown in Source 1.30.
d Examine Source 1.27. Describe the variations in forest cover between regions of
low poverty and regions of high poverty.
6 Examine Source 1.31.
a What is the most common land use that replaces grasslands around the world?
b Which region has converted the most grassland? Suggest a reason for this.
7 Examine Sources 1.28 and 1.29.
a Each of the agricultural fields in these images is about 800 metres squared in area.
Estimate the change in area covered in 2000 and in 2012.

b What impact will this change have over time on the volume of underground water
in this region?

¢ Can you think of the environmental impacts that would result from irrigating using
water that has been extracted from under the ground?

Investigate and create

8 Use an ICT chart tool such as Microsoft Excel, or a protractor, to construct pie
graphs for the conversion of grasslands in Australia, North America and Sub-
Saharan Africa (Source 1.31). Describe the differences between these three regions
as shown in your completed pie graphs.

9 Draw a sketch of a river flowing through a farming region. On your sketch, show five
different ways in which the farms affect the quality or quantity of water in the river.

10 Discuss some ways in which the impacts shown on your sketch could be reduced.

TN
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WEARING OUT THE SOIL

l Source 1.33 The most highly erosion-prone soil in the world is said to be found at China’s Loess Plateau.

In many places around the world, soils are being degraded to such an extent that
the amount of food that can be grown is in decline. It is estimated that about
2 billion hectares of land have been affected in this way, an area that is
home to about one-fifth of the world’s population. Soil degradation
occurs because human activities affect the soil’s ability to support
plants and animals. These activities include clearing forests to make
way for farms and towns, increasing the numbers and density of
farm animals, poor irrigation practices and overfarming by growing
so many crops that the natural nutrients of the soil are removed
and not replaced.

Soil degradation takes many forms. At its worst, the soil is
broken down and washed away (see Source 1.33). It is estimated
that 75 billion tonnes of fertile soil is lost this way each year.

This is largely as a result of forest clearing that allows fragile soils,
particularly on sloping land, to be attacked directly by heavy rain.
Without the roots of forest plants that help bind the soil together, soil
is washed away. In other places, nutrients in the soil such as nitrogen
and potassium have become so depleted that the soil lies barren, unable to
support plant life.
In Australia, soil degradation often takes the form of salinity. Salinity is
a condition where the amount of salt causes problems in the soil and affects the

l Source 1.34 Soil salinity ~ environment. There are two types of soil salinity:

near Renmark, South

Australia » primary salinity - a natural condition that develops in the landscape over time

» secondary salinity - caused by human impact.

Human impact is related to the irrigation of soil to grow crops. Salts in the irrigation
water are left in the soil, and eventually the soil becomes too salty for plant life to survive.
Secondary salinity also occurs when trees that have deep roots are removed by humans to
make way for crops with short roots. Termed ‘dryland’ salinity, salt held in the water table
is then able to move up to the soil’s surface, killing virtually all plant life. Approximately
2 million hectares of Australian farming land is degraded in this way (see Source 1.34).
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KEY CONCEPT: SUSTAINABILITY

Managing salinity

Many Australian farmers, particularly in Western
Australia, have responded to the threat of soil
salinity by changing the ways in which they farm
the land. Some of these changes have been more
successful than others, but all are designed to use
the soil in a more sustainable way. Source 1.35
shows some of the strategies used by farmers to

Construction of levees and banks
channel water flow, directing salty
water away from plants.

Planting of native trees
helps prevent erosion:

Planting of crops such as Lucerne,
saltbush and wheatgrass help lower
the water table.

Levees and banks build
up barriers to stop salty
water flowing into the soil.

Water table is kept low so
that the roots of plants are
not exposed to salt in the water.

combat soil salinity. The most successful strategy
used so far appears to be lowering the level of the
water table, which keeps salt in the water away from
plants.

For more information on the key concept
of sustainability, refer to section GT.1 of ‘The
geographer’s toolkit".

Fencing areas of
native vegetation away
from grazing animals
helps prevent erosion
and keeps soil healthy.

Some salts will still remain
dispersed in the soil.

Drains funnel
salty water away
from plants.

l Source 1.35 A range of responses and strategies can be used to tackle salinity.

REVIEW 1.2.3

Remember and understand

1 What is salinity? Why is it considered to be a cause
of soil degradation?

2 How does forest clearing lead to soil degradation?

Apply and analyse

3 How has the farmerin Source 1.35 managed
salinity on the farm?

4 Select one of the farmer’s strategies and comment
on its potential effectiveness.

5 Examine Source 1.33 showing soil erosion in
northern China.
a What evidence is there that this is a farming

area?

b How has farming changed the soils in this place?

¢ Compare this image with the image of rice
terraces seen on the unit opener. Both these
areas have been farmed in the same way, but
one has experienced soil erosion while one has
not. Brainstorm the possible reasons for these
differing outcomes.

Investigate and create

6 The eroded soil in Source 1.33 was once some of
the most fertile soil in the world. Describe and
sketch a system that would help to slow or reverse
soil erosion in this place.

INVESTIGATING BIOMES
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STRANGE BUT TRUE

Oxfam rates a
country’s ability to
provide sufficient
safe food for its
population to live a fit
and healthy life. Many
European nations,
along with Australia,
are all ‘food secure’
on their index, with
most of Africa and
Asia rating the worst.

SPREADING DESERTS

The food security of people who live in the world’s dryland areas is under threat from

a process known as desertification. As a result of desertification, once-productive land
has become too infertile, too salty or too heavily eroded to continue to support the way

of life previously experienced in those areas. According to research by the United Nations
Desertification Convention released in 2013, there are currently 168 countries at risk from
desertification.

There are many human activities that can lead to desertification but they are all related
to the overuse of the land and water in vulnerable regions. This includes overgrazing by
animals such as cattle and goats, the removal of forest cover, the use of trees and shrubs for
firewood, extracting water from the ground, poor irrigation practices and growing crops on
marginal farming land (land that is difficult to cultivate). Natural factors including drought
can also contribute to desertification.

The United Nations currently estimates that the food security of about 250 million people
around the world is directly affected by desertification. They believe that the food security of
a further one billion is also threatened. There are many effects of desertification: sandstorms,
crop losses, famine, environmental refugees and conflict are all direct or indirect results of
desertification. About 12 million hectares of land are lost every year to desertification, which
is about twice the size of Tasmania. It is estimated that this results in an annual loss of 20
million tonnes of grain. Most of this occurs in developing regions in Central Asia and Sub-
Saharan Africa, further contributing to food insecurity in those regions.

WORLD: DESERTIFICATION VULNERABILITY
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l Source 1.36

Source: Oxford University Press
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KEY CONCEPT: ENVIRONMENT

The Green Wall of China

Over the next few decades, the Chinese Government fact, some geographers argue that it may even add
has plans to plant over one billion trees in an attempt to desertification over the longer term as the trees
to halt the advance of the Gobi Desert over productive require large amounts of water to help them grow.
farmland across vast areas of China. Nicknamed the For more information on the key concept
Green Wall of China, this line of trees is expected to of environment, refer to section GT.1 of ‘The

extend for 4480 kilometres and cover 4 million square geographer’s toolkit .
kilometres on the desert margins.

Despite some local success stories, not all experts
are convinced the wall will halt desertification. In

l Source 1.37 A line of trees on the edge of the Gobi Desert in China helps to protect crops from being covered in sand.

REVIEW 1.2.4

Remember and understand 6 How do you think desertification may lead to

1 What is desertification? What are some of the direct wars between countries or civil conflicts within
and indirect results of desertification? countries?

2 Name three human activities that can lead to Investigate and create
desertification. 7 In what ways might climate change be a leading

3 How does desertification lead to food insecurity? cause of desertification in some regions of the

Apply and analyse world?

8 a Examine Source 1.37. How effective do you
believe the line of trees will be in stopping the
advancing sand dunes of the Gobi Desert? Give
some reasons for your answer.

4 Using Source 1.36, describe the global pattern
of desertification. Ensure you name specific
countries, regions and continents in your

description.
a Design a better solution for the issue. It may

be stopping the sand in another way, moving it,
or changing the human activity in the area. Be
prepared to justify your solution.

5 What is the spatial association between existing
dry lands and areas vulnerable to desertification?
Explain why this spatial association exists.
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HOW DO PEOPLE USE AND ALTER BIOMES FOR FOOD PRODUCTION?

¢ Investigate the human alteration of biomes to produce food, industrial materials and
fibres and the environmental effects of these alterations.

1 Which biome(s) do you believe have been altered the most by humans? [5 marks]

2 Making reference to your answer above, explain why some biomes are more easily
altered than others. [10 marks]

3 Whyis it that many areas of the world have been changed by humans to produce food but
itis those areas in less developed or poorer nations that show the most environmental
impact? [15 marks]

TOTAL MARKS [ /30]

RICH TASK

The environmental impact of changing diets  Processing geographical information

The diets of many people around the world 1 Use the information presented here

are changing and this is having significant to suggest ways in which people in
impacts on the environment. As the wealth developed countries such as Australia
and wellbeing of people in countries such could reduce the environmental impacts
as China and India increases, the diets of of their diets.

people in those countries are gradually
changing. With greater wealth, many
people are moving from a diet based almost
entirely on grains and plants to a diet with
more protein from meat and dairy products.
Food production industries are also
changing to meet this growing demand.

Communicating geographical information

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

Other g
(Lt g
. Pulses ‘ii ‘ 2470
2500 1 Roots and tubers Beef 15500
. Meat .4 d ﬂ ﬁ ﬂ 1650
S 2000 Sugar Chicken 3900
[
E 1430
::) Vegetable oils
wi Eggs 3333
3; 1500 b
% Other cereals . ‘ ﬂ i 410
g‘ Milk 1000 £
o 1000 -
S v,
‘ R I N
Wheat 1300
500
' w. . ra
Rice
3400
Tkg  Water footprint  Emissions Land use (m?)?® Grain for Calories
1964-66 1997-99 2030 (L) (kg CO2)2 feed (kg) (Keal)
l Source 1.38 A compound column graph showing .L Source 1.39 The ecological footprint of different food types
observed and predicted changes in the human diet Source: http://ccafs cgiar org/bigfacts/dietary-change/

between 1964 and 2030
Source: http://www.unep.org/pdf/foodcrisis_lores.pdf
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Here are some facts you might consider:

e Currently 33%, 50% by 2050, of cereal
grown feeds animals for human
consumption (UN report, 2011).

e Meat consumption is expected to
increase from 39 kg/person/year in
2009 to over 49 kg/person/year by
2050 (FAO, 2012).

e The production of animal protein
must be more than tripled if the
projected global population of
nine billion people in 2050 were to
consume meat and dairy at current
North American and European levels
(Consultative Group on International
Agricultural Research report, 2012).

With rising incomes in the developing
world, demand for animal products
will continue to surge; 74% for meat,
58% for dairy products and 500% for
eggs. Meeting increasing demand is a
major sustainability challenge (Food
and Agriculture Organisation of the
UN, 2012).

Today, the number of urban residents
is growing by nearly 60 million every
year. By 2050, the urban population
will almost double to 6.4 billion
people. Almost all urban population
growth in the next 30 years will be in
cities of developing countries (World
Health Organization, 2013).

Analysing secondary geographical data and drawing conclusions

Geographers often use secondary data
sources such as graphs and statistics to
draw conclusions about what they have
found. Geographers need to be able to
correctly interpret data that has been
collected and represented by other people.
By following the steps below you will learn
to interpret a range of secondary data
sources (e.g. graphs, tables, reports] to

Step 5

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 you have the most complete
data available.

reach conclusions about your investigation.  step 6 Compare the facts and figures
Step 1 Gather a range of secondary data you have summarised. It may be
sources and write down two or helpful to use the PQE method to
three key facts that are presented. do this and your notes to reach your
Step 2 Identify any patterns or exceptions conclusion. Support your conclusion
that you notice. with information from the data.
Step 3 Pay particular attention to the title, ~ Step7 Pref,ent your.conclusion toan
date of the data and its source. Is audience. Thls.may be @0”8 _
the information already dated, is it verbally, graphically or in a written
still relevant, or is it commenting for.m. Make sure you use the
on a situation or place at a evidence you have gathered to
particular point in time? support your conclusion.
Step 4 Check the information on graphs Apply the skill

carefully. Pay particular attention 1
to ranges of figures and make

sure that you understand the
classifications. Are things being
measured in kilograms or tonnes, 2
for example? You may need to

convert the figures to the same

units of measurement in order to
understand and compare them.

Examine the information in Sources
1.38 and 1.39. Follow the steps to draw
a conclusion about the environmental
impact of changing diets.

Which information best supports your
conclusion, what other information
would you need to further support your
conclusion and where could you find this
information?

INVESTIGATING BIOMES
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FOOD SECURITY: FEEDING
A HUNGRY WORLD

Compared with people living in many countries around the world, most Australians have very
reliable access to a wide variety of different foods. Relatively high wages and a strong economy
mean that most Australians can afford to purchase and prepare the food they need and rarely

worry about where their next meal is coming from.

Unlike people in Australia, these Somaliwomen are waitingin line to receive food from a local
aid organisation in their country’s capital city, Mogadishu. They are victims of a food shortage
that affected 10 million people in African nations in 2011-12. A widespread shortage of food
such as this is known as a famine and can be caused by many factors including drought and
war. Food experts are warning that famines are likely to become more severe and widespread
as the Earth’s climate changes and the human population continues to grow. Some argue that
food security is the greatest single issue facing the world today.



CAN THE WORLD'S BIOMES SUSTAINABLY FEED THE
WORLD'S POPULATION?

ﬂ

In this section you will investigate:

* environmental, economic and technological factors that influence agricultural yields in
Australia and across the world.

CHECKPOINT 2.1
WHAT ARE THE ENVIRONMENTAL CHALLENGES TO

FOOD PRODUCTION? 2 a 2

ﬂ

In this section you will investigate:

e environmental challenges to food production for Australia and other areas of the world.

CHECKPOINT 2.2
WHAT STRATEGIES CAN BE USED TO 2 3
INCREASE GLOBAL FOOD SECURITY? =

ﬂ

In this section you will investigate:

e the capacity of the world’'s biomes to achieve sustainable food security for
Australia and the world.

eeeneenneenneennnnnnnnnonnn. CHECKPOINT 2.3

GEOGRAPHER'S TOOLKIT

Geographical concepts Geographical inquiry skills Geographical tools

e Space: location of biomes
and the spatial distribution
of urbanisation, global
patterns of food, industrial

e Acquiring geographical e Maps: choropleth maps,
information thematic maps, country

¢ Processing geographical g, regional and

_ ! information political maps

materials and fibre « Communicating e Fieldwork: questionnaires

pfr(;duchon EEREI TRl geographical information and surveys, data
of human wellbeing collection

* Environment: approaches ¢ Graphs and statistics: bar
to environmental graphs, column graphs,
management composite graphs, data

e Scale: interactions tables, pie graphs

between geographical Spatial technologies:
processes at different geographic information
scales systems (GIS), global

« Sustainability: sustainable positioning systems (GPS)

environmental worldviews Visual representations:
and management photographs, cross-

approaches
Change: biomes altered

to produce food, industrial

materials and fibres and

the environmental effects =

of these alterations

sections, annotated
sketches, star diagrams,
cartoons, mind maps, flow
charts, infographics
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CAN THE

WORLD'S BIOMES

SUSTAINABLY
FEED THE
WORLD'S
POPULATION?

BIOMES PRODUCE FOOD

For many people in the world, the question of where their food comes from is easy to
answer. Throughout the developing world, the majority of food comes from what people
grow or gather. People in these places spend much of their time planting, growing and
harvesting crops or looking after animals, such as sheep, goats or cows. These activities
provide virtually all of their food requirements, from milk and meat to grains such as rice,
wheat or corn. The crops they grow and the animals they raise are influenced by a wide
range of factors but mainly by the climate in which they live.

In developed countries like Australia, the question of where food comes from is much
more difficult to answer. In fact, very few people across the developed world would be able to
tell you. This is because most people in these countries spend little or no time growing food.
They rely on people in other places to grow food for them. Many Australians, for example,
buy their food at a supermarket. But where does the supermarket get this food from? Labels
on food give some indication but these can be misleading at times.

In a recent study, the origin of the home brand and market leading products sold in
large supermarkets was studied in detail. The researchers found that about 41 per cent of
Coles’ products, 31 per cent of Woolworths’ and 13 per cent of Aldi products were grown in
Australia with the rest coming from overseas.

WORLD: ORIGIN OF SOME COMMON SUPERMARKET FOODSTUFFS
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QCornflakes, QApple sauce, QChocolate hazelnut QStrawberry spread, QBaked beans,

Wales Belgium spread, Germany Poland Italy

@ Dried sultanas,
Turkey

LEGEND

@ Fruit salad, ¥ / , |:| Ocean
Swaziland ! } ) I:l Land

.0 2000 4000 km

———— Country border

‘? Crumbed fish fillets, ‘P Frozen cut beans, @ Pickled onions, 9 Pineapple slices in
natural juice, Indonesia

South Africa China India

9 Instant noodles,
Malaysia

v W

© Peach halves,
Chile

@Choc mint slice

lSource 2.2
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KEY CONCEPT: SPACE

Agricultural suitability

Limitations of climate such as extremes in
temperatures or low rainfall mean that many

regions cannot support farming. Other areas may

have low soil fertility, be covered in rainforest, be

too mountainous or covered in ice caps. This means
that the world’s farms are concentrated in certain
areas where the soil, climate and availability of water
make farming possible. Source 2.3 ranks regions of the

WORLD: AGRICULTURAL SUITABILITY

world in terms of their suitability for agriculture (i.e.
completely suitable for agriculture to not suitable at
all). Geographers use the key concept of space to better
understand the patterns formed by agricultural use to
make recommendations for the future.

For more information on the key concept of space,
refer to section GT.1 of ‘The geographer’s toolkit".
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_INDIAN "\ @% j LEGEND
| R ~\\ . Agriculture suitability
ATLANTI “A OCEAN N
OCEAN J . N . \3. ¥ - I: Not suitable
USTRALIA : Somewhat suitable
1 Y j\/ I: Suitable
i - Completely suitable
0 2000 4000 km 2
l Source 2.3
Source: Oxford University Press
REVIEW 2.1.1

Remember and understand

1 Why is it difficult for people in developed countries
to know where their food comes from?
2 Using the scale provided, work out which

supermarket item shown in Source 2.2 has
travelled the furthest distance to be sold in your
town or city.

Apply and analyse

3 Examine Source 2.3 carefully.

a Explain why each of the white areas in the
following regions and countries may be
unsuitable for agriculture: Australia, South
America, North Africa, Central Asia.

Compare the map showing areas of the world
suitable for agriculture with the world biomes

map in Chapter 1 (Source 1.2). Make some
general statements about which biomes are
most suitable for agriculture. Explain why you
think this is the case.

Investigate and create

4 What factors would be considered when making a
map like Source 2.3 that shows areas that are most
or least suitable for farming?

Conduct a classroom survey on the food you have
eaten today or last night. List the origins of where
the food has come from and compare your results
with those of your classmates.

Conduct research online to work out why Australian
supermarkets source a large proportion of their
products from overseas. Is there a changing trend?
Why/why not?
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MAKING DECISIONS ON A FARM

Every year, famers in different countries around the world make decisions about what crops
they will grow and what animals they will raise on their properties. Before they make any
decisions, they must consider a number of competing factors. They need to consider their
own level of experience as a farmer, their heritage or background, the types of machinery
and help they have available, the cost of grain, the amount of rain forecast, the quality of
the soil, the estimated price they will be paid for the crops they produce and how they will
transport them to market. Broadly speaking, all of these competing factors can be divided
into four main categories:

» environmental factors

» technological factors

e economic factors

* historical or cultural factors.

Examples from each of these categories are provided in Sources 2.4 and 2.5.

= P o i
Sunshine: Places nearer to the Equator receive P: Wind: Strong winds can dry out the “ Humidity or rainfall. Some "
more direct sunlight than places closer to the poles. soil, and damage or even destroy crops. plants like warm and moist

This will influence the length of the growing season
as all plants need sunlight.

conditions, some need dry
conditions to grow well. All plants
need water but some need large
quantities spread throughout the
year while others thrive in drier
conditions. Farmers carefully
assess factors such as the total
rainfall in a year and the times of
the year when it falls in deciding
on the best crops to grow and
when to plant them.

Temperature: Different plants
have different tolerances to
temperature. Some grow best

in warm temperatures, others
when it is cold. Frosts and very
warm temperatures can damage
some plants so farmers carefully
monitor air and soil temperatures
so they know when to plant or
harvest their crops.

Slope of the land: Flat areas
are generally easier to farm than
hillsides as machinery such as

Soil structure and texture: tractors and harvesters can work

Soils are a combination of clay,
sand and silt in varying
proportions. Soils with high clay
content can make it difficult for

more easily on flat land. Flat areas,
however, may be prone to flooding.
The direction that a slope faces
(the aspect) may be important as

plant roots to penetrate and may
become waterlogged whereas
sandy soils may not hold water.
The best soils are called loams
and combine all three parts in
equal proportions.

it may determine the amount of
sunlight plants receive.

Soil fertility: Plants need certain minerals and trace .
elements to grow and they take these from the soil. Water: A nearby river or aquifer
Some soils have more of these and are therefore

can provide water to irrigate crops
more fertile. Farmers may need to add minerals in or to give animals such as cows

the form of fertiliser to infertile soils. and sheep water to drink.

l Source 2.4 A range of environmental factors that need to be taken into account when making decisions on a farm
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Markets: Farmers who grow food for

profit have to be able to sell it. The s
proximity of a large city will provide a

demand for many products and many

farmers also export their produce to

other countries. The prices for farm ’ Technology: New technologies such as irrigation ' -~

produce change over time and this systems and breeds of crops may allow some
may influence which crops a farmer farming types to spread into new areas. On the
grows in a particular year. other hand, many farmers in developing countries
may have access to only simple technologies such
as a horse-drawn plough or hand sowing or seeds.

Expertise: Farmers often specialise

in growing a certain crop or raising a
certain breed of animal. This may have
been the case for many previous
generations. As a result, they may
have built up a great deal of expertise
in this type of farming.

Financial resources: Many farmers in the developing y\iorld
have few financial resources to buy machinery and hire labour f
and so they rely on their own physical labour and are able to

. grow only enough food to feed their own families.

[ S—

Source 2.5 A range of technological factors that need to be taken into account when making decisions on a
farm

REVIEW 2.1.2

Remember and understand

1 How does the climate in a particular place influence farming practices there?
2 Name three soil properties that might influence successful crop growth.

Apply and analyse

3 Most farmers continue to practise the same type of farming year after year.
Which of the four main factors would this reason come under and
why do you think this is the case?

4 Select one of the environmental
factors discussed in Source 2.4 and
explain how an individual farmer may
improve or adapt to this factor on his
or her farm.

Investigate and create

5 Consider all of the environmental,
technical and economic factors
discussed in Sources 2.4 and 2.5. Rank
the factors a farmer needs to take
into consideration from most to least
important. Give a reason for each of
your three top-ranked factors.

FOOD SECURITY: FEEDING A HUNGRY WORLD
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THE IMPORTANCE OF CLIMATE

More than any other factor, climate (especially rainfall and
temperature) determines the type of farming that is practised in a

given location. Some crops, such as rice and sugar cane, require
warm temperatures and a reliable water supply. Other types
of farming, such as sheep and camel farming, can tolerate a

wider range of temperatures and water supply (see Source
2.6). Farmers who share a similar climate tend to practise
the same type of farming. This leads to large regions of
the Earth’s surface being farmed in the same way.

In some places, farmers are able to use technology
to overcome some of the limitations of climate. Many
Australian farmers, for example, use water from rivers
and dams to irrigate their crops rather than rely on
natural rainfall. Others pump water from natural
underground water storages called aquifers. Others use

greenhouses so they can control the temperature and
humidity, allowing crops such as flowers and vegetables
to grow throughout the year.

his camels in Ethiopia.

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.

Step 2 Repeat this for the second map.

Step 3 Look at each map carefully and
note regions where there seems
to be a correlation (relationship).
For example, in Sources 2.7 and
2.8 one correlation would be:
‘little or limited agricultural use’
on the agricultural regions map

Source 2.6 A nomadic farmer herds l

(Source 2.8) relates to hot desert on
the climate zones map (Source 2.7).

Step 4 Use an atlas map to find out the

names of the places where this
association occurs.

Step 5 Make a statement that sums up

your associations. For example,
‘Rice farming is dominant

in places with a subtropical

climate such as north-east India
and southern China where it is
warm all year and has a dry winter".

Apply the skill

Use Sources 2.7 and 2.8 to account for

the distribution of:

a dairy farming

b commercial - extensive livestock
farming

¢ the pattern of agriculture in South
America.
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WORLD: CLIMATE ZONES

INDIAN

ARCTIC OCEAN

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
Ij‘ Cold dry winter: cold dry
— winters, cool to hot summers;
moderate rain all year
] Cold semi-desert: hot in
-l summer, cold in winter; 250 mm
. to 500 mm rain per year
ATLANTIC Cold desert: hot in summer,
cold in winter; less than 250 mm
rain per year

™~
PACIFIC OCEAN

Mild wet: mild; rain all year

Highlands: cool to cold occuring
in mountains and high plateaus;
snow cover increases with altitude

Subtropical wet: warm;

rain all year

Subtropical dry winter: warm
all year; dry winter

!

2000

“ﬂ OCEAN
A "N

" 4000 km

Subtropical dry summer:

warm all year; dry summer

Hot semi-desert: hot all year;
250 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

l Source 2.7

WORLD: AGRICULTURAL REGIONS

Source: Oxford University Press

0

2000

4000 km

LEGEND

Agriculture

D Nomadic herding
- Shifting cultivation

Subsistence farming — mixed
crops and livestock

E Intensive — rice dominant
- Commercial — grain dominant

Commercial — mixed crops
and livestock

Commercial — extensive
livestock

Commercial — intensive
livestock

- Specialised crops

- Dairy farming

- Forestry

D Little or limited agricultural use

l Source 2.8

Source: Oxford University Press

REVIEW 2.1.3

Remember and understand

4

1 How does the climate of particular places influence

the type of farming practised there?

climate?

Apply and analyse

Describe the distribution of nomadic herding in the
world. Account for this distribution using Source 2.7.

Investigate and create
2 How do some farmers overcome the limitations of 5

3 How might a farmer overcome the limitations

of frost?

Consider that most of the wold’s population live
across Africa and Asia; compare and analyse
why the climate and agricultural practices
(Sources 2.7 and 2.8) combine to be some of the
harshest places to grow food for the masses.

FOOD SECURITY: FEEDING A HUNGRY WORLD

75



SOIL = MORE THAN JUST DIRT

Many parts of the Earth’s surface are covered in a thin, fragile layer of soil. Plants grow
in this soil that feed every animal on Earth, including you. But what is soil and how
are plants able to use it to grow?
Soil is a mixture of air, water, broken-down rock and organic material
such as tiny animals and plants. Soil is a non-renewable resource - it takes
thousands, even millions of years to form. The first step is the gradual breaking
down or weathering of rock. Rock weathers because it is subjected to physical
forces and processes such as freezing and thawing, the expansion of roots, or
because the rocks rub against each other in a stream or river. Movement of ice
in a glacier, the flow of water in a river or ocean, or the force of wind can all
cause rocks to weather.
Rocks are also weathered by chemical changes that occur. Water can dissolve
minerals found in rocks, reacting and forming new minerals, which may then break
down the rock itself. Oxygen also combines with some minerals to wear away rocks and

the slightly acidic nature of rain can also help to dissolve rocks (see Source 2.9).

l Source 2.9 Like
all rocks, Uluru is As rocks break down into finer and finer particles the minerals within them become

under attack from available to plants. Seeds carried onto weathered rock by wind, water, animals and birds
physical and chemical

weathering. The desert ~ are able to germinate and send roots down into the new soil. As plants die and leaves fall

soil in the foreground onto the soil they decompose and add to the fertility of the soil. This allows other plants to
would be partly made

up from weathered rock  flourish in the soil.

articles. Only shrubs . . .
End grasses gre able to Over time, soils form layers known as horizons. These can be seen where a road has

%gol\gvivnnt:tifi;?tulgysléo been cut through a hillside. By examining the horizons, soil scientists and farmers are able

and harsh climate. to determine how best to farm different areas. The horizons are labelled using letters so they
can be easily identified and compared. From top to bottom, the horizons are O (organic
matter), A, B, C and Rock (see Source 2.10). Some soils may have all the horizons, while

others may have only one or two horizons. By identifying which of the horizons are missing

(0) Organic matter Mineral fragments Organic matter
and organic matter

/

A horizon
AL e

B horizon b

Disintegrating rock

l Source 2.10 The : [ il *j]]

development of soil Rock begins Organic matter Horizons form.
horizons over time to disintegrate.  facilitates disintegration. supports thick
vegetation.

Developed soil
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in the soil, the farmer will know how and when to treat it. For example, if the soil is lacking
organic matter, mulch can be added to increase mineral content and prevent water loss
through evaporation.

Australia’s soils

Australian farmers have to overcome the many challenges of a variable climate, with its
extremes of droughts and floods. Perhaps the greatest challenge faced by Australian famers
is the condition of the soil. As one of the world’s oldest continents we also have 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.

As well as being much less fertile than other soils around the world, many of our soils
are also much saltier than in other places. This is because much of the continent was once
covered by ocean, and though the water has receded, the salt remains. Much of our soil is
also composed of clay either at the surface or just below the surface. This restricts water
drainage into the soil and makes it difficult for the roots of plants to penetrate.

Australian soils therefore 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 to the soil that are missing

(see Source 2.11). Farmers regularly test their soil and will add fertiliser containing those
chemicals that their plants need. As crops grow, the plants draw these nutrients from the
soil and so farmers must continue to replace them, often applying fertiliser annually.

l Source 2.11 Fertiliser
containing nutrients
such as nitrogen and
phosphorus is usually
spread using a tractor

or truck.
REVIEW 2.1.4
Remember and understand Investigate and create
1 Why are Australia’s soils generally low in nutrients? 6 Construct a flow diagram with boxes and arrows
2 Why is soil an important natural resource? describing how soil is formed.
3 Why do many farmers need to replenish the 7 Explore the soil profile in your local area. Look
nutrients in the soil with fertiliser annually? for a place where a stream has cut down into

the soil or a cutting has been made for a road or

Apply and analyse railway. Sketch the soil profile and see how many

4 Look at Source 2.9. What physical forces do you of the horizons you can identify. Compare your
think are weathering Uluru? profile with stage IV in Source 2.10. What are the
5 lIssoilarenewable or non-renewable resource? similarities and differences?

Give some reasons for your answer.
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F00D PRODUCTION IN AUSTRALIA

There are more than 135000 farms in Australia. They can be classified in many different
ways; for example, those that grow crops and those that raise livestock. Another way a

farm can be classified is by how large it is in relation to the amount of food or fibre it
produces. Farms that require large areas of land - to provide pasture for sheep or cattle, for
example - fall under the classification of extensive farming. On the other hand, farms

such as poultry farms or those that grow vegetables can produce large volumes of food or

fibre in a small area and are classified as intensive farming.

Dairy
cattle

Meat: cattle
and calves

Sheep and
lambs

Pigs

LIVESTOCK TYPE

Chickens for
meat

Chickens for
eggs

Wheat
Sugar cane
Barley

Canola

CROP TYPE

Sorghum

Potatoes

Oats

1 |
T 3 t T t

20 30 40 50

NUMBER OF LIVESTOCK ON AUSTRALIAN FARMS (MILLIONS)

y T T T

70 80 0 5 10 15 20 25 30
PRODUCTION (MILLIONS OF TONNES)

l Source 2.12 This graph shows the number of livestock on Australian

farms by type.

AUSTRALIA: LAND USAGE

l Source 2.13 This graph shows the crops grown on Australian farms by
type each year.

LEGEND

Extensive grazing

D Cattle for meat
D Sheep for wool

Intensive grazing

- Cattle for meat
l:l Sheep for meat and wool
- Cattle for milk

I: Sheep for wool and cereal grains

Intensive cropping

! Cereal grains
- Fruit and vegetables
- Sugar cane

- Cotton, tobacco, nuts and other crops
[ e
D Non-agricultural use

Northern Australia boundary

State border

PACIFIC
OCEAN

INDIAN Dt 4 . R
OCEAN

South Johnstone

0 500

1000 km t

= Source 2.14

Source: Oxford University Press

78 OXFORD INSIGHT GEOGRAPHY AUSTRALIAN CURRICULUM FOR NSW STAGE 5



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 are among the world’s oldest and have been subject to monsoonal
downpours for millions of years. This has leached many important
minerals out of the soils making them relatively infertile. Many of the soils
of the north are arid or semi-arid and the rain that does fall tends to be
seasonal rather than all-year round. These factors make intensive farming
difficult. Cattle farming therefore dominates, covering 90 per cent of the
land area and accounting for 30 per cent of the nation’s total cattle.

Several government task forces have identified the water that lies in rock
layers (known as aquifers) beneath northern Australia as the key to expanding

intensive agriculture. They have suggested that small-scale intensive farming using

groundwater has the potential to triple the amount of cropland in the north from the l Source 2.15 Cropping

of sugar cane is

current 20000 hectares. An example of this type of farming (known as mosaic agriculture) is carried out near South
. Johnstone in north
shown in Source 2.17. Queensland.

l Source 2.16 NSW's tablelands and adjacent slopes are where the l Source 2.17 These circular fields in northern Australia are an
highest densities of sheep grazing occurs; for example, Yass is a example of the result of pivot-circle irrigation using groundwater
significant sheep grazing area. from aquifers.

REVIEW 2.1.5
Remember and understand 5 Using Source 2.14, explain why you think fruit and

vegetables are often grown near large cities.

1 Describe the main differences between intensive
and extensive farming. Investigate and create
2 What are some of the limiting factors for further

) i i ) 6 Describe the current distribution of farming types
intensive farming in northern Australia?

in northern Australia.

Apply and analyse 7 Explain the significance of the Northern Australia

3 Examine Sources 2.16 and 2.17. Classify each Boundary (Source 2.14).

of these farming types as either intensive or 8 Using the information provided, together with
extensive. additional research, classify each of the livestock

types in Source 2.12 and crop types in Source
2.13 according to whether they are examples of
extensive or intensive farming.

4 Select one farming type in Source 2.14.
a Describe its distribution in Australia.

b Brainstorm the environmental factors that help
to explain this distribution.
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l Source 2.18 With
the help of layered
maps using GPS data,
alongside GIS and

precision tools, farmers

can now determine the
different elements they
need to consider, such
as soil type, soil water
levels, slope, aspect
and even when to plant
or harvest.

l Source 2.19 Drones
are increasingly being
used to conduct aerial
surveys on all types of
farms, reducing human
needs and increasing
efficiency.

HIGH-TECH FARMING

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’. Some Australian
farmers are using pilotless planes (known as drones) to keep watch on their soils, plants
and water troughs, while others are tracking their sheep and cattle with sensors implanted
in the animals’ ears or in electronic collars. Technology continues to advance farming
operations, increasing the fruitfulness and longevity of crops and improving the breeding
conditions of cattle.

Precision farming

On every farm there are wide variations in natural features such as slope, soil fertility, soil
moisture and drainage. There may also be different soil conditions in different spots on the
farm - past farming practices may have taken minerals from some parts of the farm but not
others. Each farm and each field is therefore a patchwork of different soil and water features.
Often, however, all parts of the field or farm are treated in the same way, despite being a
‘patchwork’ of different conditions and levels. This means that some parts of each farm are
less productive than other parts.

A new farming system known as precision farming is beginning to change this old
method to bring about better economic and environmental outcomes. Sensors mounted
on satellites, planes and helicopters collect large amounts of data on many aspects of the
environment including rates of plant growth, minerals in the soil and soil moisture. Using
GPS, this data is then converted to detailed maps of each farm showing, for example, areas
of high crop yield and areas with a lower yield (see Source 2.18).

This information is then available to the farmer to make decisions about better and more
precise irrigation and fertilisers and the choice of crops and the times to plant and harvest
them. Using precision farming tools such as layered maps and GPS, farmers can determine
precisely the best places to plant. They can identify where the soil is richer in minerals, so
they can grow better crops. Rows of soil used in previous years where minerals have been
depleted can be avoided.

o
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Gala dairy farm near Coleraine in 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 no other dairy farm in the world because these
cows milk themselves, with help from a robot or two. Once the cow arrives in the dairy, RObOtS on
overhead cameras and a Wi-Fi linked sensor guide robotic arms to clean the cow’s teats the farm
and attach suction cups. An electronic collar identifies each cow and allows their 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.

l Source 2.20 Milking time at Gala dairy farm in Coleraine, Tasmania, and not a farmer in sight!

REVIEW 2.1.6

Remember and understand 6 Explain why precision farming can help to make

1 Whatis precision farming? farming more sustainable.

2 Why are the cows in Source 2.20 wearing collars? Investigate and create

Apply and analyse 7 Using ideas from Source 2.20 and online research,

3 Is Gala farm an example of precision farming? Give e )

some reasons for your answer. that each sheep is slightly different from every
Why is GPS an essential part of precision farming?

5 What are some of the advantages of robotic
milking for the farmer and what are some of the

disadvantages?

machine.

FOOD SECURITY: FEEDING A HUNGRY WORLD

invent a machine that shears sheep. Remember

other sheep so your machine needs to take this into
account. Draw a labelled sketch of your shearing
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RICE - THE GRAIN OF LIFE

Rice is one of the world’s most important crops. It supplies about one-fifth of all calories
consumed by humans and is the main food eaten in more than 30 countries. About 700
million tonnes of rice are produced around the world every year. Around 90 per cent of
this is grown in Asia. China’s production of rice alone accounts for almost one-third of the

world’s total annual rice production.

WORLD: RICE PRODUCTION
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Describing patterns on choropleth maps

The map in Source 2.21 is a choropleth map.
Geographers use choropleth maps to give a quick
impression of a spatial pattern by using dark and light
shades of the same or similar colours. Darker shades
usually show ‘the most” and lighter shades show ‘the
least’. You can describe the pattern on choropleth
maps by following the PQE (Pattern-Quantify-
Exceptions) method. For more information on the PQE
method, refer to section GT.2 of 'The geographer’s
toolkit'.

Step 1 Read the title and examine the legend
carefully so that you understand what the
map is showing.

f—
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wn

Step 2 Describe the general pattern that is apparent
on your map. Use the names of continents

and large regions.

Source: Oxford University Press

Step 3 Quantify your description of the pattern by
giving the names of specific countries and the
mapped data related to these countries.

Step 4 Point out any exceptions to the general
pattern that you have described. For example,
this may be a country that produces a lot of
rice despite being far away from any other

major rice-producing countries.

Apply the skill
Describe the pattern of global rice production using
Source 2.21 and the PQE method.
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Rice-growing methods

Rice is grown in many different environments - from the sides of the world’s highest
mountains to coastal river deltas. Rice is grown in areas that flood every year and in
other places where rain is far from reliable. Because of these variations in climate and
environments, it is possible to identify four main systems of growing rice.
1 Irrigated rice: Irrigated ecosystems account for about three-quarters of global
rice production. Irrigated rice is grown in fields, called rice paddies, where series of
embankments and terraces are built to control the flow of water across the fields. This
system is most common in East Asia, particularly Indonesia, Vietnam, the Philippines
and Thailand.

2 Rainfed rice: Many farmers in low-lying areas in countries such as Bangladesh,

l Source 2.22 In upland areas
Myanmar (Burma) and Thailand rely on natural rainfall rather than irrigation many farmers first clear the

to water their rice crops. Annual monsoonal rains may cover their fields with Launri'ir?;t_en by slashing and
50 centimetres of water into which they plant their crops. This is known as the

rainfed lowland system of rice growing. These farmers face many challenges to
produce a reliable crop, notably poor soil quality and unreliable rain.

3 Upland rice: In West Africa, Central and South America, and highland regions of
Asia, upland rice growing dominates. Usually grown beside other crops, productivity
is generally low as soils are often poor and little or no fertiliser is used. Rainfall may
be unreliable and erosion of the hillsides may be a problem in some areas, as the rice
fields do not usually have embankments to control the flow of water.

4 Flood-prone rice: In some flood-prone zones in Cambodia, Vietnam and Myanmar

(Burma) a rice crop may be grown in areas characterised by periods of flood and
drought. The rice grown here is tolerant to being covered by water but yields tend to be

l Source 2.23 Rice paddies near
low and unreliable. Longsheng, China

l Source 2.24 A comparison of the productivity of four different rice-growing systems

Productivity (tonnes/

System Yield (tonnes/hectare) Crops [per year) besEre o)
Irrigated rice - rice grown using irrigation systems for water 5.0 2.5 12.5
Rainfed rice - rice-growing system that relies on rainfall for 2.5 1 2.5
water

Upland rice - rice grown in rainfed lowland fields that is 1.0 1 0.12
prepared and seeded when dry

Flood-prone rice - rice grown in areas prone to extreme 1.0 1 1.0

flooding and drought, typically low-yield

REVIEW 2.1.7
Remember and understand 4 Why do you think upland rice growing is not as
1 What type of rice-growing system is being used in productive as the other systems?
Source 2.237 Investigate and create
2 How would the farmers in these fields control the 5 In small groups, discuss the environmental

i ? . : .
flow of water to their crops? impacts of growing rice. Present a report of your

Apply and analyse conclusions, using headings such as ‘Impacts on
water, soil, landforms and natural vegetation’.
Which of the four rice-growing systems do you
believe affects the natural environment the most?

3 Which is the most productive system of rice
growing? Why do you think this is the case?
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RICE GROWING IN JAVA

The Indonesian island of Java is one of the world’s most populated islands and one of

the most densely populated places on Earth. It is home to almost 150 million people. The
Javanese people have developed a way of life that uses the island’s natural resources to
provide them with ample food. Java is a volcanic island with abundant rainfall, and eruptions
over millions of years have produced fertile soil for the growing of crops such as rice.

In fact, Java is home to some of the world’s most productive rice fields. Over three-
quarters of Javanese farmers grow rice, mostly in small family-owned fields of less than one
hectare (0.01 km?). Farmers tend to live in villages and towns and walk every morning to
their rice fields. Everyday tasks are determined by the season. Most rice farmers in Java are
able to grow two crops throughout the year but on more fertile ground some farmers are able
to grow three. Fertiliser is usually added to the soil to complement its natural fertility.
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In recent years, Java's population has grown faster than
increases in rice production and this has meant that the
island has had to import rice from other Asian countries. As
Java’s population continues to grow there is greater pressure
on the rice farmers to become more productive. There is also
an increased competition for land. Agricultural scientists are
working hard to find solutions to Java’'s stalled increases in
crop yields but they face serious issues:

» Farmers tend to be poorly educated and have little money
to invest in new technologies.

» Farm sizes are declining because land is divided between
family members after the death of a farmer.

« 100000 hectares (1000 km?) of rice paddies have been
lost; they have been used to grow other crops such as
palm oil, or to build houses and factories.

 Little government money is spent on improving and
repairing irrigation systems.

o There are few qualified experts to advise farmers on how
to increase crop yields through the introduction of new
varieties of rice and pest control.

Constructing an annotated field sketch

Geographers use field sketches as a way of capturing
impressions immediately and directly. While on a field
trip to examine an environment in detail you may be
asked to complete a field sketch. It is often a good idea
to practise field sketching from a photograph before
the field trip. The method for drawing a field sketch

is the same as sketching from a photograph. Follow
these steps:

Step 1 Draw a border of the correct shape.

Step 2 Using a pencil, lightly sketch the main landscape
lines. If there is a horizon in the scene put this
about one-third from the top of the frame.

Step 3

Step 4

Step 5

l Source 2.27 Mount Merapi is one of Java's 45 volcanoes.

Add detail to your sketch. Annotate or label
those parts of the scene that you consider most
important.

Add some shading and colour. Don't try to copy
every subtle colour of nature, just give a hint of
the right colour.

Label your sketch with a title, the location and
the date.

Apply the skill

1

Follow the steps provided to complete a field sketch
of Source 2.27. On your sketch, label key natural and
managed features of the environment.

REVIEW 2.1.8

Remember and understand

1 How is the island of Java able to support so many
people?

Apply and analyse

2 Examine Source 2.25.

a Describe the pattern in Indonesia’s rice
production between 2004-5 and 2014-15.

b Describe the pattern in consumption over the
same period.

¢ Explain why Indonesia has become a rice
importer in recent years.

d What relationships are there between the natural

3

environment and the growing of rice in Java?
The farmer in Source 2.27 is using water buffalo
rather than a tractor to plough his fields. What
would be the advantages of using buffalo? What
would be the disadvantages? How might his method
of farming change if he were given a tractor?

Investigate and create

4

Imagine that the Australian Government has decided
to give aid to Indonesia to increase its annual rice
yield. Write a letter to the foreign minister outlining
how you think this money should be spent.
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CAN THE WORLD'S BIOMES SUSTAINABLY FEED THE WORLD'S POPULATION?

e Investigate environmental, economic and technological factors that influence
agriculturalyields in Australia and across the world.

1 List the eight biomes in order of those that have the most potential for food production to
the least. [5 marks]

2 Using the list you have just created, explain the reasons behind your top THREE and
bottom TWO. [10 marks]

3 Evaluate why the decision-making process behind ‘farming can be difficult for some
farmers’. [5 marks]

5 Why has rice been termed the ‘grain of life’ - can you think of another food product that

may also be put in this category? [5 marks]
TOTAL MARKS [ /25]

RICH TASK

Growing rice on the world'’s driest inhabited continent

There are about 1600 rice farms in Australia and
virtually all of them are in southern New South Wales
and northern Victoria (Source 2.29). This region is
suitable for the growing of rice because of several key
environmental factors. The most important of these
is the availability of water. Rice farmers in the region

L. . R . J. Source 2.28 Rice fields and the main
irrigate their crops with water from nearby rivers - irrigation canal near Leeton, NSW

the Murrumbidgee and the Murray. The soil is also

NEW SOUTH WALES: RICE-GROWING REGIONS ideal for rice growing as the heavy

clay that is present stops water
B ] from seeping away. Year-round
( /Jv\ Lt // el T ki warm temperatures help the rice
¥ Qé‘é v / i T to grow and the flat land makes

i S A v, Emdfe—”@.n? g ] E flood irrigation possible.

. A1 o= ¥ 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

L
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1 Rice mill capacity

(tonnes per hour)
@ Over 50

r 8 Under 50

Rice-growing

region

H Rice storage depot

the rice industry believe that rice
is a valuable export crop and
that Australian rice farmers are
becoming better at using less

' =
/-
| S
:al?acit " ) & Echuc: < j N
(thousand tonnes; .
L © Overs0 = &\/ Areat, ] A water to grow more rice.
© Under 50 idtorila \_4 Mmap
Major road l }/ 4‘\?,/ ‘L Conduct some further research
1 Rail ' . . . .
s St border / g —_— | on rice growing in Australia and
then complete the following tasks.

l Source 2.29
Source: Oxford University Press
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Acquiring geographical information

1 Describe and account for the relationship

between rivers and rice-growing
regions.

Processing geographical information

2 Compare the photograph of the rice-
growing area in Java (Source 2.27) with
the rice-growing region of Australia
(Source 2.28). List all of the differences
that you can find. Discuss with a partner

Livestock,
pasture grains
and others

Cotton
Rice
Sugar

Fruit

TYPE OF AGRICULTURE

Grapes

Vegetables

0 2 4 6 8

WATER USED
(MILLION MEGALITRES)

10

why these differences occur. Consider
both natural and human factors.

Communicating geographical information

3 Examine Source 2.30. What do these two
graphs tell you about the relationship
between rice crop profitability and water
usage? What questions could you ask
to assess if Australian rice growers are
using water sustainably? Write a few
paragraphs exploring the link between
rice growing and water usage.

Livestock,
pasture grains
and others $2.45
w
& Cotton
5 .
3 Rice
&
2 Sugar
5 .
Y Fruit $1.027
o
= Grapes
Vegetables $1.119
I T
0 1 2 3
MONEY MADE BY IRRIGATORS

($ BILLIONS)

1 Source 2.30 Graphs showing the amount of water used for agriculture in Australia (left); and the money

made from these types of agriculture (right)

Estimating the size of features on a map is
an important skill. You can use the scale
of maps to estimate the area covered
by certain features. If a regular shape
(a triangle, circle or rectangle), use the
skills and formulas you have learned in
mathematics.

If the shape of the feature is irregular,
a grid can be used to estimate its size. For

example, on Source 2.29, a grid with squares

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.

Step1 Count the number of grid squares in

which the mapped feature you want
to estimate fills the entire square.

Step 2 Count the number of grid squares
that contain some, but not all,
of the mapped feature. Take this

number and divide it by two.

Estimating the size of features on a map

Step 3 Add these numbers (Step 1 and

Step 2) together.

Step 4 Multiply this number by the area of
each square (e.g. 20 km x 20 km,

or an area of 400 km?).

l Source 2.31 These formulas can be used to
estimate different shapes.

Shape of feature  Formula

Triangle The base x the height,
divided by 2

Circle « (approximately 3.14) x
radius squared

Square and Width x length

rectangle

Apply the skill

Follow the steps provided to estimate
the areas of the three main rice-growing
regions shown in the map in Source 2.29.

In this Checkpoint

and Rich Task, you

will be learning and
applying the following
geographical concepts,
inquiry skills and tools:

» Concepts: Space,
Environment,
Change.

Inquiry skills:
Acquiring
geographical
information,
Processing
geographical
information,
Communicating
geographical
information
Tools: Maps,
Statistics, Visual
representations.

For more information
about these concepts,
skills and tools, refer
to ‘The geographer’s

toolkit'.

CHECKPOINT
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WHAT ARE THE

ENVIRONMENTAL
CHALLENGES

T0 FOOD
PRODUCTION?

l Source 2.33 Swarms of
locusts, which will eat
any plant material in
their path, are another
pest that can quickly
destroy crops, resulting
in food insecurity.

CHALLENGES
10 FOOD
PRODUCTION

There are six main threats to food security.

These are outlined here and will be explored

in more depth throughout this section of the
chapter. The main factors that come into play and
put food security at risk are: water scarcity; climate
change; threats from non-native plants, animals and

insects; competition for land; the use of land for fuel instead

of food; and armed conflict. l Source 2.32 The melting of

glaciers and icebergs is a well-
known example of climate change.

Wate I sca rC|ty Another effect of climate change is

the threat to food security in many
Water scarcity is the lack of access to enough safe water. The parts of the world.
supply of clean, safe water is important not only for people to
drink but also for the safe growing of crops for food. As the world’s population continues
to grow, water becomes an even more important resource, and its management becomes
more 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’ refers to long-term changes in weather events and patterns
worldwide. The effects of climate change include rising global temperatures and changes

in levels of rainfall. Such changes impact on the environment and the sustainability of
agricultural production. Places that are able to grow certain crops because of the reliable
rainfall, for example, may find that increases or decreases in rainfall affect the viability
of that crop. Climate change may also cause more frequent droughts or floods in
some regions, both disastrous to crops. The effect on crop growing is just one
example of the way climate change can directly affect food security.

Threats from non-native plants, animals
and insects

The introduction of non-native plants, animals or insects into an area
can have devastating effects on the natural environment. This, in turn,
can develop into a situation where food security is put at risk. Pests such
as the Khapra beetle that live and breed in stores of grain can destroy up
to 70 per cent of a store and make it inedible. A native of South Asia, the
Khapra beetle is now one of the top invasive species globally. In countries where
rice is a food staple, the damage caused by this beetle puts food security at risk.

88 OXFORD INSIGHT GEOGRAPHY AUSTRALIAN CURRICULUM FOR NSW STAGE 5



Competition for land

In many places around the world, agriculture is being
threatened by competition for land. Food security may come
under threat by people or corporations who want to use land
for purposes other than growing food crops. Land that was
once productive farmland is being converted into housing,
mines, golf courses, shopping complexes and factories (see
Source 2.34). This competition for land, partly to service
and house growing populations, means that there is less land
available to grow food.

The use of land for fuel instead
of food

One of the biggest emerging threats to food security in recent years
has come from the growth in the amount of land being used to
produce crops used to feed cars, not people. These crops are used in
biofuels - fuels that are produced, or partly produced, by some types
of plants. Researchers, trying to reduce carbon emission caused

by traditional fuels, developed biofuels. This has meant that land
previously used to grow food crops has been taken over in order to
supply the produce for biofuel (see Source 2.35).

Armed conflict

Armed conflict is another complex and severe threat to food
security. Armed conflicts have the potential to affect the food
security of entire regions and may even result in famine. In cases
of armed conflict, the food security of a population can be affected
in various ways. Food may be stolen from the local people by armed
forces, land used for growing food crops may be destroyed, or the
young men - even children - who would normally tend fields may
instead go off to fight. The effect of armed conflict on food security,
and how to deal with it, is a major global concern to organisations
such as the United Nations and UNICEF.

!

Source 2.34 Increasing
competition for land to use for
purposes other than growing food
poses a threat to food security in
some regions of the world.

PressCane Limited |.w
Ethanol Distillery Complex o

Source 2.35 The practice of using land to grow crops
& for fuel, not food, puts food security at risk for many
people.

REVIEW 2.2.1

Remember and understand b How would you suggest balancing the potential

1 Why is there growing competition for water and risks of climate change against people’s need for
land resources? food?

2 Name some of the competing uses for land around Investigate and create
the world. 4 Complete a star diagram of the six factors that

Apply and analyse contribute to the challenges to food production.

3 The use of biofuels can help reduce the carbon
emissions that cause climate change but growing
crops for fuel can also increase food insecurity.

a Inthisinstance, do you think it is more important
to provide enough food for people or to help stop
climate change?

Before investigating them further in this chapter,
propose possible solutions to each of these threats.

FOOD SECURITY: FEEDING A HUNGRY WORLD 89



8000

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 - is putting increased demand on nearby rivers and lakes. This

increased demand and usage then threatens the water supplies that l
Source 2.36 A farmer
farmers rely on. searches for water in

the Mekong River Basin.

Economic factors

Greater prosperity and socioeconomic development also places greater demands on water
supplies. Industrial development and an increase in the number of individual households mean
increased water consumption. At current usage rates water, needed for industry around the
world is predicted to at least double by 2025.

Rapid economic growth and Westernisation in countries such as China and India is 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 being used at
an unsustainable rate. Changing tastes in places like China are also increasing the demand for

certain foods, such as meat, which require more water to produce
than traditional rainfed crops. This is putting an added strain on
water resources.

6000

Environmental factors

Environmental factors also affect the amounts of water used for

growing food (see Source 2.37). 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

4000

WATER REQUIREMENTS FOR
FOOD PRODUCTION (KM3/YEAR)

2000

1960

1970

1980

melting of glaciers in places such as South America and Central Asia
is of particular concern.

Glaciers have historically acted as 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

o N [Ie] o o

o~ o ~— ™ [f9]

2 & & 8 Ecuador. As the glaciers shrink, however, this water flow is declining.
YEAR A lack of water to grow crucial crops is predicted to have a severe

Source 2.37 The historic and projected changes in water

impact on food security for people in these regions.

consumption needed for agriculture, 1960-2050
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The Mekong River begins on the northern slopes of the Himalayas and crosses six
countries before reaching the South China Sea. On its journey it is dammed for electricity

and diverted for irrigation, providing water to meet the needs of more than 60 million
people. Forty-eight million people rely directly on the Mekong River Basin for their food

supply (see Source 2.38).
THE MEKONG RIVER BASIN: LAND USE

The Mekong
River Basin

Thailand:
50% of Thailand’s
arable land is
located here.

Camiboda: \_J 5
ambodia: N
50% of Cambodians TH _A,J.LA_ND ;\._“
depend on Tonle Sap /) -
Lake for water and

lQﬁsh. :
t $ @
q

LEGEND

g Forest mainly in
mountainous area

Scrubland or

South
China
Sea

l Source 2.38

° Capital city

[ S 1

0 150 300 km

F 4 grassland S
Rainfed and t e
irrigated croplands Gulfof Q N \./ Mekong Delta:
* o Thailand More than 50% of
|:| Mainly rice paddy Vietnam'’s rice is grown
Country border fere.
P

Source: Oxford University Press

REVIEW 2.2.2

Remember and understand

1 List the ways in which the supply of river water for
farming is threatened. Highlight those that apply to
rivers in Australia.

2 Explain how water scarcity and food security are
linked.
Apply and analyse

3 Use an atlas and Source 2.38 to describe the route
taken by the Mekong River from its source to the
mouth. Explain how changes near the source could
bring about food insecurity for communities near
the mouth.

4 Estimate the area of rice paddy cultivation in the
region shown in Source 2.38. Describe the spatial
association between the river and the rice paddies.
Describe the changes in the amount of water used,
and projected to be used, for food production from
1960 to 2050.

Investigate and create

6 The Mekong River crosses six countries. How
might this cause problems and conflicts between
countries who rely on it? In particular, how might
downstream users, such as the rice farmers of
Vietnam, be affected?
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CLIMATE CHANGE

Much debate surrounds the subject of climate change but there is now considerable evidence
and consensus that the main cause of global warming is the rising carbon dioxide levels in
our atmosphere from burning fossil fuels. Gases produced by human activities are being
added to the atmosphere at such a rate that they are changing the Earth’s climate. The most
obvious change is a rise in global temperatures but there are other changes too. Some places
are becoming wetter, while others are becoming drier. Glaciers and ice caps are melting,
causing sea levels to rise. Extreme weather events such as droughts, floods and cyclones are
becoming more serious and frequent. These and other changes are already affecting food
production, and climate scientists warn that these impacts will become more severe in the
future depending on global temperature increases (see Source 2.39).

Changes in the atmosphere affect water and land that is used for growing crops.
Droughts mean there is not enough water for successful crop growing, while a drastic
increase in the amount of rain falling on a region means crops may be flooded and
destroyed. These changes in climate pose a significant threat to food security.

l Source 2.39 Climate change is projected to impact significantly on food, water and ecosystems.

_Globaltemperature Projected effect
increase
e Small mountain glaciers disappearing, affecting water supplies
001 e Extensive bleaching and damage to coral reefs leading to widespread death of coral and attached species
e Risk to some ecosystems
e Increase in extreme weather events - increased damage from floods and storms
e Up to 30% of species at increasing risk of extinction
1o-p0 e Failing crop yields in many areas, particularly developing regions
e Cereal-growing productivity to decrease in some regions
e Risk to some ecosystems increases
e Significant decrease in water availability in many areas, including the Mediterranean and southern Africa
¢ Increasing level of extreme weather events - increased number of human deaths due to floods, heatwaves,
2°-4° droughts, etc.
e Many ecosystems now at risk
e About 30% of global coastal wetlands to be lost
e Very high risk of irreversible environmental damage
e Very high risk of abrupt changes to global environments
e Sea level rise threatens major cities
4%+

e Falling crop yields in many developed regions
e Significant number of extinct species around the globe

e Increasing levels of malnutrition, diarrhoea and infectious disease

Impacts on Sub-Saharan Africa and Asia

The impacts of climate change on food production are likely to be greatest in Sub-Saharan
Africa and Asia. Many farming areas in Africa are expected to become drier. As the soil dries,
causing plants such as trees and shrubs to die, the possibility of Africa’s deserts spreading
into areas currently being farmed is expected to increase. Infestations from plants and
animal pests such as locusts are also expected to become more severe, as are droughts.
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Asia’s river deltas, such as the Mekong, Ganges, Indus and Yangtze, are sometimes
referred to as the world’s rice bowl. Due to farming improvements introduced during the
Green Revolution, these river deltas now help provide food security to over one billion
people. This food security, however, is under threat from climate change. Changes in rainfall
patterns are damaging crops and affecting food security. Thailand, for example, suffered
a severe drought in 2010 that damaged crops across the country. A year later, devastating
floods swept through Thailand leaving behind a $40 billion damage bill.

It is the impact of rising sea levels, however, that has the greatest potential to damage
food security in these river delta regions. Rice is grown in the fertile soil of low-lying river
deltas. As sea levels rise, ground and river water become saltier, killing the rice crops.

& Source 2.40 This rice
1 1 1 field sits on a low
Predicted changes in food production feldsiteonelow
of the Ganges River
The effects of climate change on food production will vary across the world. Some regions in Bangladgesh. A sea
level rise of a few
centimetres would
most parts of the world, and most significantly, for the most populated parts of the world, cover the crop in salty
water, destroying it.

may even be able to increase food production with the changes in climate. However, for

climate change will cause a decrease in potential food production (see Source 2.41).

WORLD: PREDICTED CHANGES IN FOOD PRODUCTION BY 2080
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J. Source 2.41
Source: Oxford University Press

REVIEW 2.2.3

Remember and understand 4 Examine Source 2.41. Which regions of the world
are predicted to lose between 15 per cent and 50

1 Why are many rice paddies in river delta regions at
per cent of their food production by 20807

risk from climate change?
2 Explain the link between human activities and Investigate and create

climate change. 5 Compare Australia and New Zealand in Source 2.41.

Apply and analyse Which impact of climate change will most affect
their food security in the future? Give reasons for
your answer and propose possible solutions.

3 Examine Source 2.39. Select five of the effects listed.
Describe how they may threaten food security.
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THREATS FROM NON-NATIVE PLANTS,
ANIMALS AND INSECTS

One of the greatest threats to natural ecosystems and to food security is the arrival or
introduction of non-native plants, animals or insects into an area. Known as invasive alien
species (IAS), they cause billions of dollars of crop loss and damage throughout the world
every year. Vast sums of money are spent trying to control and contain these invaders.

Virtually all farming communities are under threat from invasion. In Australia, for
example, it is estimated that about 15 per cent of all plants growing throughout the country
are weeds. Weeds affect food security as they compete with crops for water, sunlight and soil
nutrients. The number of invading plant species in Australia is also growing by about 10 new
species per year. These new species are spreading faster than they can be controlled.

Invading plants and animals are mainly spread through human activities. In some cases,
the spread is accidental. The most successful invader in the world, for example, is the black
rat. Native to north-east China and India, rats were carried around the world as stowaways
on ships. Most modern invaders, however, now hitch rides on planes rather than ships. Seeds
carried accidentally on shoes or insects in clothing can now travel from place to place across
the world in a matter of days, even hours.

In other cases, alien invaders are introduced to native environments deliberately.
Humans have, at different times, purposely brought non-native species into an
environment, usually to tackle an existing problem with another species. Unfortunately,
in the past there has been a failure to predict the level of negative consequences that the
introduction might have on the local ecosystem as a whole. The cane toad and Indian Myna
bird were both introduced to Australia to control pests. They have, however, now caused
massive destruction to the natural ecosystem, native species and the food chain.

Two of the most important food crops in Sub-Saharan Africa are maize (a type of corn)
and cassava (a root plant]. Subsistence farmers - those who grow only enough for their
household needs - grow small fields of maize and cassava and pick and store them during
The la rger harvest time, providing some food security throughout the year. However, their stored
grain borer crops are under attack from an unwelcome invader, the larger grain borer.

Accidentally introduced into Tanzania
from its native Central America in the late
1970s, the larger grain borer has now spread
throughout West and East Africa. Feeding
on the stored maize and cassava, it can
quickly reduce stores to piles of dust unfit
for human consumption. Farming families
are then forced to try and buy food from
other farmers. In many cases, however,
all the stored crops in a region have been
destroyed.

l Source 2.42 Maize is the staple food of millions of
people. An invasive alien species such as the larger
grain borer can pose a very serious threat to the food
security of people who rely on a maize crop for food
every day.
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Desert locusts are usually solitary insects causing no great harm to farmers’ crops.
When conditions are right for them, however, they become one of the world’s most

destructive pests, bringing widespread food insecurity to communities in Africa, Asia

and the Middle East.

Drought conditions in their usual recession area (the area where they normally
withdraw and are not active] combined with good rains in their breeding area cause the
locusts to form vast swarms that invade surrounding areas (see Source 2.43). A swarm
may cover 1000 square kilometres, with up to 80 million locusts per square kilometre.
Travelling up to 100 kilometres per day, they devour entire crops in minutes. One swarm
in Ethiopia, for example, is believed to have consumed enough grain to feed a million
people for a year.

Desert
locusts

AFRICA AND SURROUNDS: LOCUST AREAS
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l Source 2.43 A swarm of locusts can devour a vast l Source 2.44
area of crops in a stunningly short period of time.

Source: Oxford University Press

REVIEW 2.2.4

Remember and understand

1 How do weeds affect food security?
2 How are invasive alien species spread?

Apply and analyse

3 Examine Source 2.44. Describe the spread of
desert locusts from recession areas into invasion
areas. Use the names of regions, countries and
compass directions in your description.

4 Why are desert locusts a threat to food security?

Investigate and create

5 Hereis a list of countries where the larger grain
borer has been found with the year of its detection:
Kenya (1983); Togo, Benin and Burundi (1984);

Guinea (1987); Ghana (1989); Burkina Faso (1991);

Malawi and Nigeria (1992); Rwanda and Zambia

(1993); Niger (1994); Namibia (1998]); Mozambique

(1999).

a Using the list of the countries, map the spread
of the larger grain borer from its discovery
in Tanzania on an outline map of Africa. Use
labelled arrows to show the progression of the
spread.

b Describe the movement of the borer as shown on
your map.

¢ Which countries do you believe are most at risk
from the future spread of this invader? Why do
you think this would be the case?
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STRANGE BUT TRUE

If women farmers
had the same access
to resources as men,
the number of hungry
people in the world
could be reduced by
up to 150 million.

l Source 2.45 New
suburbs sprawl into
existing farmland north
of Asmara, the capital
of Eritrea, in Africa.

COMPETITION FOR LAND

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. 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 housing

The development of rural areas for housing is one example of competition for land use. Urban
areas cover only about 2 per cent of the world’s total land area. They are often built, however,
on the best land - flat, fertile and well-watered. Farming areas on the edges of cities provide
food to the city dwellers. As cities grow in population, however, they also grow in size, and
farmland and rural spaces are taken over and developed into new suburbs for the growing
population. The spread of a city outwards is known as urban sprawl. In this process, farmland
is taken over for housing, and farmers are pushed further out onto land that may not be as
suitable for growing crops. Their ability to produce food may fall, putting at risk the food
security of the people in the city.

The city of Asmara in Eritrea, for example, has tripled in size in the last 20 years and now
sprawls across land that was previously prime farmland. Source 2.46 maps the rapid growth
of Asmara. This growth is expected to continue at its current rate, and may even accelerate
in the next few decades, absorbing more productive farmland. This same process has been
experienced by many places around the world, including in Australia, where urban sprawl has
seen productive farmland converted to suburban living spaces.

Land for tourism and recreation

In some places, productive farmland is also being converted into tourism and recreation facilities.
Many developing countries, for example, recognise that attracting tourists provides them with

a reliable source of income. These tourists, most of them from developed countries such as
Australia and the United States, are drawn to these countries for a range of factors including
climate, stunning scenery and unique cultures. But tourists often also want a high standard of
accommodation and recreation facilities like hotels, pools and golf courses (see Source 2.47).
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ASMARA: URBAN GROWTH 1989-2020
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l Source 2.46

A study of the impact of golf course development
in Thailand found that 250 courses in the country
together consume about 200 square kilometres of land.
About three-quarters of these courses were built on
existing farmland, the rest on land that was previously
forested. This area represents a loss of about 89000
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 as 60000 Thai villagers would.

This trend is not confined to Thailand. In other
Asian countries, such as Indonesia, Cambodia and
Vietnam, as well as in island nations throughout the
Caribbean, productive farmland and scarce freshwater
resources are being consumed by golf courses and
other recreation facilities.

Source: Oxford University Press

Source 2.47 Arice field has been converted into a golf course to
attract tourists, an increasingly common use of agricultural land in
many places in Asia. This poses a significant threat to food security
- not only is the land for crop growth taken away but golf courses
consume massive amounts of water.

REVIEW 2.2.5

Remember and understand

1 Whatis urban sprawl and why is it a threat to food
security?

2 How does the growth in global tourism affect food
security?

Apply and analyse

3 Use Source 2.46 to describe the growth of Asmara
from 1989 to 2009. Which type of farming was
most affected by this growth? What is predicted to
happen by 20207

4 If golf courses threaten food security, why do
many countries around the world build them on

productive farmland? Explain the underlying
causes of this problem.

5 The golf course shown in Source 2.47 has caused
the loss of productive farmland and created other
problems. It has also brought some benefits.
Brainstorm the potential costs and benefits of this
golf course to the local region and community.

Investigate and create

6 Research the growth of a large Australian city.
Find out if its development has resulted in urban
sprawl and the loss of productive farmland. If so,
explain what the impacts of this have been for food
production in the region.
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THE USE OF LAND FOR FUEL INSTEAD

OF FOOD

Brazil has increased the use of land for growing fuel rather than food. Despite offering many

advantages, this could put food security in Brazil at future risk.

Biofuels are made from organic rather than fossil matter. They are often from biomass [i.e.
plant materials high in sugar, starch or oil) such as sugar cane, corn or soya beans.

Brazil has gradually developed a booming biofuel industry. Biofuels such as ethanol and

Brazil's biodiesel are an example of ‘home-grown’ renewable energy sectors. The biofuel industry
biofuel has been part of wider long-term initiatives to change the way Brazilians produce and use
industry energy, including adopting integrated food-energy systems (IFES). Other measures include:
e the introduction of new ‘flex-fuel’ vehicles that run on any blend of petrol and ethanol
e new land zoning laws that identify suitable areas for biofuel production (avoiding using
land with high biodiversity, such as rainforests)
e efficiency improvements to increase the productivity of biofuels
e social and environmental safeguards to address any concerns.
Around 15 per cent of Brazil’s domestic energy supply is from biofuels from sugar cane.
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Biofuels as a threat to food security

Although waste products of food crops such as corn and sugar
cane can be used to provide some of the raw material for the
production of biofuels, greater production of biofuels needs
bigger crops. In some places, fuel crops are replacing food
crops and this has raised concerns about food security in these
countries.

While the amount of biofuel produced and used has grown
rapidly in recent years, it still provides only 3 per cent of the total
energy used to power vehicles worldwide. Despite this, biofuel
production threatens the food security of many communities,
particularly in the South American countries of Brazil, Argentina
and Colombia, which are boosting their biofuel production.

Biofuel production poses a threat to food security in two main
ways. First, marginal farming land (land that is situated on edges
of arable land) is the land most likely to be converted for growing
biofuel crops. This is often the land that poorer farmers use to
grow the food needed to feed their families. Second, growing
crops for fuel rather than for food pushes up the price of food,
making it less accessible.

l Source 2.49 Political cartoonists often rely on simple images to convey a
complex message - this cartoon comments on the competition between
using land for food and using land for fuel.
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Analysing complex maps
Complex maps contain more than one set BRAZIL: BIOFUEL INFRASTRUCTURE
of information. Geographers use complex = ~ L ‘;I/K‘NV’ \«ﬂ,.

maps to analyse different features, reveal j : -
patterns and explain links between features A ‘ ; l\\‘ I, X
in a given area. You can analyse a complex 4 el o &3 ' v e
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Step 1 Look carefully at the map and its
title to make sure you understand its
content.

Step2 Examine the map’s legend. Complex \'{ abn.i\'ﬂ;_a \*

\

maps can have more than one part N

toalegend, and these parts will be |, L3N0
. . tot: il N
represented on the map in different \ b oislang)
ways. For example, in Source 2.50 I ore than 75%
. [[]sow7%
areas of colour are used. Different- Sugar cane
coloured symbols are also used. I o an 7%
[Jso0w7s%
Step 3 Train your eyes to look for one set '“””‘;":"'el .
. a . iodiesel plant
of information. For example, look at | 4 Ethanolplane
. 5 Proposed ethanol plant | |
solid blocks of colour and work out f <-c- Proposed ethanol pipeline |
Country border
what they tell you. ‘

Step 4 Move to a different set of
information by selecting another
symbol or block of colour from the
legend.

l Source 2.50
Source: Oxford University Press

Step5 Look for concentrations of the same symbol in

areas to see if patterns exist. EEMLIEEE

Look at Source 2.50.
1 Find the symbols for ethanol and biodiesel plants;
locate these. Describe their concentration.

2 What relationship is there between the concentration

Step8 Try to suggest reasons for the connection of ethanol plants and the location of sugarcane crops?
between the two patterns. 3

Step 6 Note any patterns you can find on the map
between different features and locations.

Step 7 Describe how patterns are connected.

What does the location of ethanol pipelines tell you
about production and consumption of biofuels?

REVIEW 2.2.6

Remember and understand new plants. How might these lead to land-use

1 What are biofuels? What are they produced from? changes in the future?
4 Who benefits from the growth in biofuel
Apply and analyse production? Who loses?

2 Examine Source 2.49.

e . . Investigate and create
a What point is the cartoonist making? g

5 Use the datain Source 2.48 to construct a
proportional circles map.

b How effective is the cartoon?

3 Examine Source 2.50. ) ) ]
6 One type of plant being used for biofuel production

is jatropha. Jatropha is a flowering plant with seeds
high in oil. In India, there are more than 1 million
hectares of jatropha plantations. Research this
plant and list the advantages and disadvantages of
using it as a biofuel.

a Compare Source 2.50 with Source 1.2 (‘World
biomes’]). Which biomes are most threatened by
the expansion of Brazil's biofuels industry?

b Some new ethanol plants are planned for
construction across Brazil [shown as ‘Proposed
ethanol plant’). Describe the distribution of these
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l Source 2.51 Western
armed forces
distributing food aid in
Somalia

ARMED CONFLICT

Armed conflict - war between different countries, or civil war between groups within a single
country - also has the potential to affect the food security of millions of people. It can result
in widespread food shortages, and even long-lasting famines. While armed conflict results in
deaths from battle, in some conflicts many people also die from a lack of access to food. Food
insecurity caused by an armed conflict can kill more people than are killed by the fighting
itself. Most at risk are people in developing countries, where many people rely on their own
small farms to provide their family’s food.

Several countries in Africa have experienced the devastating effects that armed conflict
can have on the food security of the population. In an area where food security is already a
serious concern - currently 75 per cent of the continent’s countries are at high or extreme risk
of food insecurity - armed conflict brings an extra threat. Many African countries, including
Somalia, have endured decades of armed conflict and a resulting decrease in food security.

International aid

While international aid agencies such as the Red Cross and United Nations work hard

to address the lack of food security in these war-torn areas, the environment can be very
dangerous. In Somalia alone, 14 employees of the United Nations World Food Program were
killed while distributing aid between 2008 and 2011. Corruption, theft and a lack of law
enforcement all contributed to this terrible situation.

Transporting food and farming supplies by road in these countries is risky, with aid often
being seized by fighters for their own use. In Somalia, sacks of grain, peanut butter and other
foodstuffs meant for starving Somali people were often stolen. With local food supply markets
disrupted, food aid that has been stolen is often sold on in markets, taking relief efforts away
from the starving and needy (see Source 2.52).

Distributing food aid is also often complicated by difficulties in reaching war-torn areas and
in remote areas. In such situations, hunger can be used as a weapon. The government can
deliberately keep food away from opposition fighters and the local people who support them.

l Source 2.52 Food supply is affected as local markets are targeted. In l Source 2.53 Somali children waiting in line for food aid
Mogadishu, the capital of Somalia, relief aid was commonly looted at the
distribution points and then sold at the markets.
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Impact on local farmers

During times of war, such as those experienced by Somalia, food shortages are common.
Some food shortages are caused by the disruption of food markets and food aid.
Landmines are planted, causing lasting danger. Some shortages are caused by the
fact that apart from the conflict that is happening, there are ongoing harsh climate
conditions to deal with.

Crops cannot be planted, weeded or harvested. Farmers cannot plant new crops, which
extends food insecurity even when the conflict is finished. Irrigation systems are destroyed
and other water resources, such as wells, are sometimes poisoned as an act of war.

Animals are killed and taken for food by armies and rebel fighters. As well as a food
supply, farmers lose manure for their crops and animal power to work their fields. Crop

stores are often raided as well. l Source 2.54 In war-
. X torn areas, water is
Young men are often forced to fight. This reduces the available hands to work on farms. a precious resource.

These women wait at
a water distribution
Farms may be destroyed by the armed forces. Native scrub is burnt, and wild sources of area for their empty

. . . tainers to be filled.
food, such as wild fruits and honey, are destroyed. Many farmers abandon their farms. comainers fohe e

The amount of food and income for the family is diminished.

In the Democratic Republic of the Congo in Africa, at least 400000 people were displaced
from their fields during the harvest period. This affected not only their short-term food

security but their long-term food security as well.

l Source 2.55 Amnesty International reported that in Somalia, children as young as eight l Source 2.56 Due to landmines, land
years old were recruited to take up weapons and fight in the conflict. previously used to grow food becomes
inaccessible for years. Harvests are
destroyed and fields cannot be cultivated.

REVIEW 2.2.7

Remember and understand Investigate and create

1 Why is there a shortage of farm labour during war? 5 List the effects of armed conflict mentioned here.
2 How can hunger be used as a weapon of war? Rank them in order from the one that you think
will have the most severe lasting impact on food

Apply and analyse security to the one you think will have the least.

3 Why are subsistence farmers - farmers who grow Explain the reasons for your choice.
just enough to feed their own family - most at risk of ¢ How would the conflict in Somalia affect the food
food insecurity during armed conflict? security of people in other areas of the country orin
4 Describe three ways in which food security for local neighbouring countries? Discuss this with a partner
people would improve if peace was reached in an and then with your class.

area that had been experiencing armed conflict.
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- HALVING HUNGER

At a meeting of the United Nations in
2000, representatives of 189 member
countries agreed on a set of goals designed
to improve the living conditions of people
in developing countries. Eight goals, known
as the Millennium Development Goals
(MDGs), were developed. One of these
goals was to eradicate extreme hunger and
poverty, with the specific target of halving
the proportion of people who suffer from
hunger by 2015. Some of the 2015 targets
have been reached and many have shown
progress (see Source 9.21). However, the
target of halving world hunger by 2015
was not met. When the MDG's era came
to an end in 2015, the UN set new goals
for the future. These are 17 Sustainable
Development Goals with targets for 2030
(see Chapter 9).

WORLD: HUNGER LEVELS 2015
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Presenting an oral report to an audience

Geographers often present their findings to an audience
by giving an oral presentation.

You may find giving an oral presentation a little
daunting at first but if you follow these steps you will be
able to confidently deliver a successful report:

Step 1 Decide on a topic that will interest both you and
your audience. Consider your audience and think
about what they already know about the topic.
What would you like them to understand by
listening to your presentation?

Step 2 Research your topic. Geographers start with
inquiry questions and then seek to answer
them. Collect information from a wide variety
of sources and keep a bibliography of these
sources. Try to find images, visual material and

audio that may add variety to your presentation.

Step 3 Organise your findings into a draft outline of
your report. It should have a clear introduction
and conclusion. In your introduction it is often

a good idea to use something to ‘hook’ your
audience. It may be a question, a personal story
or a challenging image. After your introduction,
develop your report in a series of clearly defined
sections. Your conclusion summarises your key
points. If your report is going to be assessed,
make sure you have fulfilled the criteria for
assessment.

Step 4 Support your verbal report with clear visual
material. This may be a set of graphs, maps or
images. Do not overdo your visual material but
think of it as supporting what you are saying. It
gives your audience something to focus on and
allows you to refer to features such as places on

a map.

Step 5 Practise your presentation. Make sure that you
do not exceed the time limit and that you know
your information well enough to avoid having

to read it. It may be a good idea to have some
memory cards with key words or ideas written on
them. Avoid holding a single piece of paper if you
are prone to nerves — memory cards are sturdier
and won't tremble. Practice will help. Are you

nervous because you are not properly prepared?

Step 6

Step 7

l Source 2.59 Practise with your memory cards before
your presentation.

Have you practised? Do your visuals work to
support your report?

Deliver your presentation. Make sure that you
speak clearly and vary pitch and tone. Stand up
straight, keep your hands out of your pockets

and don’t lean on a desk. If you become nervous
while presenting, take a few deep breaths to calm
yourself.

Invite your audience to ask questions and do
your best to answer them. If you are unsure of an
answer don’t make something up, research later
and return with the answer next lesson.

Apply the skill

1

Prepare and deliver a verbal report on an aspect of

the Millennium Development Goal target to halve

hunger by 2015, which was not achieved. Your report

must be supported by visual material and include

responses to questions asked by the audience. Here

are some possible topics to choose from, or you may

like to develop your own:

e There will always be hungry people in the world.

e |tis possible to halve hunger in some places but
not others.

e The solution to halving hungeris to ...

e |f we address the causes of poverty we will meet
the goal of halving hunger.

e The proportion of hungry people in the world is
more likely to rise than to fall.

e Where to next - Sustainable Development Goal
targets...?

REVIEW 2.2.8

2 Which regions of the world made least progress

Apply and analyse

Do some further reading on the Sustainable
Development Goals before answering the following
questions.

1 Describe the distribution of hunger on a global scale.

towards the 2015 goal and beyond to the 2030
goals? Which made the most progress? Why do
you think these differences exist between world
regions?
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WHAT ARE THE ENVIRONMENTAL CHALLENGES TO FOOD PRODUCTION?

¢ Investigate environmental challenges to food production for Australia and other areas of

the world.

1 Identify and describe the areas of the world where food production is hard work. [5 marks]

2 Using Source 2.41, which parts of the world are expected to be hit hardest by climate change

and its impact on crop production? [5 marks]

3 Give reasons why it is that farmers of more developed nations such as Australia can
sometimes cope better with variable environmental conditions than those of less developed

nations such as Ethiopia? [5 marks]

4 Summarise all of the threats to food production. [10 marks]

RICH TASK

How challenging is the Murray-Darling Basin?

Acquiring geographical information
Fast facts about the Murray-Darling Basin

The Murray-Darling Basin (Source 2.60) is
one of Australia’s most important resources.
Here are some of the reasons why:

e The basin is 1000000 km? (larger than
Spain and France put together).

e |t covers four states and one territory.

e Itis home to Australia’s three longest rivers.
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l Source 2.60

Source: Oxford University Press

TOTAL MARKS [ /25]

e Athird of Australia’s food is grown here.

e Half of Australia’s irrigated produce comes
from the basin.

e Two million people and 40 Aboriginal nations
live in the basin.

e The basin provides water to three million
people.

e Basin water is really important to
environments. It is home to 30000 wetlands,
57 native fish species, 35 endangered bird
species and 16 endangered mammals.

e The basin is important to the economy with
$18.6 billion in agricultural worth.

Processing geographical information
Modelling the Murray-Darling

1 Asaclass, brainstorm a list of different
uses of Murray-Darling water. You should
be able to come up with at least 10 uses.
Investigate further by exploring the
Murray-Darling Basin Authority website
(www.mdba.gov.aul).

2 Break into pairs. Now, with 15 or more
plastic cups (one given to each pair of
students), draw a symbol on each cup to
represent ONE use of Murray-Darling
water. For example, one pair might draw
arain drop to represent drinking water;
another group might draw a tractor for
farming, grass for playing fields, or fish for
wetland. Some uses will be drawn more
than once (this represents the same water
use being replicated at different points
along the river).

3 Now, stand in a line with your classmates
to represent the river. The student at the
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start of the line (the head of the river)
starts with an almost full cup of water.
Each student then passes some water
downstream (the river flow) to the
subsequent students in the line, keeping
enough water for their own ‘use’. How
much water will get to the mouth of the
Murray (Goolwa, South Australia)?

Now imagine a year in drought! Start
with half as much water and repeat.

Links

Communicating geographical information

1

Imagine that you are the manager of the
Murray-Darling Basin Authority. You are
in charge of looking after the basin and
all the people, activities and livelihoods
that depend on it - a tough job! Write

up your findings of this experiment

and submit a list of recommendations
for its management and protection to
the federal Minister for Environment,
Climate Change and Water.

=g Mind mapping
= You may think that a mind map looks like Step 2 Put the topic in the middle and
== aspider/star diagram with all the ideas around this have the major or key
% coming out from a central point or topic. ideas (3-5 works best).
However, these are very different tools. Step 3 Each of the connections or
You might use a star diagram to collect key branches is unique. Use your own
points while watching a video or during colours, symbols, pictures, arrows,
a brainstorming activity. Mind maps are etc. This will help your mind
very different and are individualised. remember the ideas in a visual
They use branches to connect ideas and way rather than in the note-taking
establish pathways that YOUR brain makes format you may have originally
connections with as a visualisation. This written them in.
may be via words, symbols, colour, shapes S O erelh o the ke areas fien
or pictures. The advantage of this is that comes the lesser connected ideas
your brain maps the ideas and makes the and so on. like branches of a tree.'
mind map a valuable revision tool. Remembe;r that each connection
must make sense to you. Not just
;::,:Egﬁhy sia "f‘. : added wherever, but related.
0"““3?\%1&“ (:m“}w ' Step 5 The best mind maps are hand-

drawn but there are also many

‘& C o\ Use computer-based programs that
Emphasis will help you to achieve a similar
B images ER and lower mind map. The example in Source

thicker sm—
more (mportant

@ codes
S central
dimension

thinner

Image 7 N OGIET " ess imporant

o connect

i free flowing
radiate out lengih

2.61 will also help you to create
your own mind map.

Apply the skill

1 Produce a mind map from section 2.2 of
l Source 2,61 How to Mind Map Example this chapter. The table below provides
a chapter breakdown. BUT remember
your ideas, you make the connections!
Step 1 Use a page big enough for your
topic and have your coloured
pencils ready.
Centre point Key idea 1 Key idea 2 Key idea 3

Each of the six
challenges to food
production

Factors such as climate
change, soils, technology
and decision-making

Biomes produce
food

Each of the eight biomes and
why they produce more or
less food for humans
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WHAT
STRATEGIES

CAN BE USED
TO INCREASE
GLOBAL FOOD
SECURITY?

STRANGE BUT TRUE

Roughly one-third of
the food produced in
the world for human
consumption every
year - approximately
1.3 billion tonnes -
gets wasted!

FOOD SECURITY

Food security is a state where all people at all times have access to enough safe, nutritious
food to sustain a healthy life. For a person, community or country to have a secure food
supply they must have three things:
» food availability
» food accessibility
 the ability and resources to use the food appropriately.

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, 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 countries have strategies in place, 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.

LJ: Source 2.62 In many coastal communities in Arnhem Land, the ocean provides food security. Local
knowledge ensures the catch will be prepared in a safe and appropriate way.

Food accessibility

Food accessibility means physical and economic access to food. That is, there needs to be
enough food available and it must be in reach of 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
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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
quotas set up between countries.

Using 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 countries, for
example, insects and other invertebrates such
as scorpions and spiders are regularly eaten
as part of a balanced diet (see Source 2.64).
Local cultural knowledge means these insects
are prepared properly, making them safe to
eat and nutritious. This is an example of the
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’ as they could
help alleviate food insecurity, particularly in
developing countries.

REVIEW 2.3.1

Remember and understand

1 What are the three factors that contribute to food

security?

2 Describe and explain food security in Australia with

reference to these three factors.

Apply and analyse

3 Where does most of your food come from? How
would your answer differ if you lived in another

country, for example, Vietnam? Explain the reasons

for your answer.

l Source 2.63 Australia is a country that has a high level of food accessibility
- many people enjoy good access to a wide variety of food.

Quentin, the boy in Source 2.62, shows that he has
food availability and food accessibility. To have food
security he now has to use the food appropriately
and prepare it ready for eating. Do you know how to

l Source 2.64 Deep-fried scorpions ready for sale at a Beijing street market

prepare his food? Do you think that he does? What
does this tell you about food security?

Investigate and create

5 Findimages of foods from around the world and

display them on your classroom wall. Use your
examples to explain why food preferences and food
security differ between places and cultures.

It is estimated that about 870 million people

suffer from hunger due to poor food security. Of
the three factors that contribute to food security,
which do you believe is most important? Discuss
your thoughts with a partner and then share your
thoughts with the class.
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STRANGE BUT TRUE

Every year
consumers in rich
countries waste
almost as much food
(222 million tonnes)
as the entire net food

production of Sub-
Saharan Africa (230
million tonnes).

LEVELS OF FOOD
SECURITY IN
DIFFERENT PLACES

People living in different parts of the world experience
different levels of food security. People in developed
countries including North America, Western Europe and

Australia, for example, generally have very high levels of
food security. Food is available, accessible and appropriate to
a high proportion of the population in these places. At the other

end of the scale, many people in developing countries, particularly
throughout Asia and Sub-Saharan Africa, do not have food security.

l Source 2.65 The

. R people of Zimbabwe
Forces affecting food security i Southern Africa
levels of food security.

Poverty and food insecurity are closely linked. Individuals who suffer from This girl is scavenging
poverty struggle to meet their basic daily food needs and spend a greater for food in a rubbish

o . . dump near the capital,
percentage of their income on food than those who are wealthier. This Harare.

makes them highly vulnerable to forces that change the availability and
accessibility of food. If the price of food suddenly increases, for example,
food that they could previously afford becomes unaffordable. This also
applies on a country level, with poorer (developing) countries having less
food security than wealthier (developed) countries.

Those without food security are much more vulnerable to change that is caused by outside
forces Developing countries can have their food security severely affected by natural disasters,
such as drought or flood. Many people in poor areas rely on local agriculture for food, so food
sources can be left damaged or destroyed following natural disasters. Human activities can
also severely affect food security in these places. Armed conflicts may interrupt usual markets
and food supply lines, or land used for growing crops may be repurposed for other uses,
affecting local food supplies.

Global patterns of food security

Source 2.67 shows the global pattern of food security and
insecurity. Scores for each country were calculated using
18 different indicators, including the nutrition and health status
of the population, the availability of food staples such as rice,
wheat and corn, and access to these foods. Countries were then
grouped into four categories according to their risk of experiencing
widespread food insecurity.

The global distribution of food security is not static. The
number of undernourished people in the world, for example, has
fallen by more than 130 million in the last 20 years, despite the

l Source 2.66 One of the most food-secure nations in world’s population growing by more than 1.5 billion in the same

the world is the United States, where the majority of
people have access to a reliable, safe and nutritious

food supply.

period. The distribution of undernourished people in the world has
also changed (see Source 2.68).
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WORLD: FOOD INSECURITY LEVELS
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l Source 2.67

Western Asia and Northern Africa (13)
Central Asia (9)

Oceania (1)
~— Developed regions (20)

Latin America
and the Caribbean (65)

South-East Asia (131
outh-East Asia (131] Southern Asia (327)

Eastern Asia (261)

1990-1992 Sub-Saharan Africa (170)

Source: Oxford University Press

Western Asia and Northern Africa (23)
Caucasus and

Central Asia (6)

Latin America and
the Caribbean (34)

South-East Asia (61)

Oceania (1)
— Developed regions (15)

Southern Asia (281)

Eastern Asia (145)

2014-2016 Sub-Saharan Africa (220)

J, Source 2.68 The distribution of hunger in the world is changing. These charts show the number of undernourished by region, 1990-92 and

2014-16, in millions.

REVIEW 2.3.2

Remember and understand

1 How are poverty and food insecurity linked?

2 Compare the food availability and accessibility of
the two individuals in Sources 2.65 and 2.66.

Apply and analyse
3 Examine Source 2.68.
a What has happened to the overall number of
undernourished people over 20 years?
b Which regions have seen an overall increase of
undernourished people?

5

¢ Is this change reflected in Source 2.677

Describe the distribution of global food insecurity
using the PQE method (refer to section GT.2 in "The
geographer’s toolkit').

Discuss the factors responsible for this pattern.

Investigate and create

6

Australia has a low risk of experiencing food
insecurity. Why do you think this is the case?
Support your view with facts and statistics.
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FO0O0D SECURITY INTO
THE FUTURE

The world’s population increases by about 200000

people per day. At this rate, food will need to be

grown to feed an extra 2.5 billion people by 2050.
Virtually all of this population growth will be in
developing countries (see Source 2.70) where much

of the population already struggles to meet their daily
food requirements. Asia’s population will increase by more

than 1 billion by 2050 and Africa’s population is projected
to increase by 1.3 billion. Food experts estimate that global food
production will need to increase by about 70 per cent by 2050 to

meet the food requirements of the growing population.
l Source 2.69 Will the world's
growing population mean

population growth on food security: there will less food security
in the future?

There are two schools of thought regarding the impacts of

1 Some researchers believe that the world’s population is growing
faster than the world’s farmers are able to 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. They also
point out that most of the population growth is in areas already at risk of food insecurity,
such as parts of Africa.

2 Other researchers are more optimistic. They point out that food production over the last

few centuries has largely kept pace with (and even exceeded) population growth. This
has been largely due to the use of new technologies, referred to as the Green Revolution

(see Source 2.71). They also focus on the slight slowing of the world’s population growth
rate in the last few years and the ability of humans to adapt to changing situations
through research and innovation. Many believe that new developments in the genetic
modification of plants, for example, hold the key to increasing farming productivity and
crop yields in the future.
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KEY CONCEPT: ENVIRONMENT

The Green Revolution

The Green Revolution refers to sweeping and

widespread changes that occurred in farming regions

across the world over the period 1950-1979. 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 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 the key concept of
environment refer to section GT.1 of ‘The geographer’s
toolkit'.

l Source 2.71 Farm workers in the Punjab region of India use a
tractor to pull a load of grain. Part of the Green Revolution in
India has been the introduction of high-yielding seed varieties,
such as wheat, to encourage self-sufficient farming.

REVIEW 2.3.3

Remember and understand
1 What was the Green Revolution? What were the key
changes it introduced?

2 How could the Green Revolution help to increase
food security in Africa?

3 By what number is the world’s population
increasing each day?

4 By the year 2050, by how much do food experts
estimate food production will need to increase to
feed the world’s population?

Apply and analyse

5 Examine Source 2.70 and answer these questions.
a What evidence is there that the greatest
population growth is in developing countries?
b Why is this important when considering global
food security in the future?
6 List the arguments for and against the theory that
there will be increasing food insecurity due to

population growth. Which arguments and evidence
do you believe have the most solid basis? Give some
reasons for your response.

Investigate and create

7 While there are many supporters of the Green
Revolution there are also many critics. As a class,
brainstorm what these criticisms might be. Use
this brainstorming session to develop some inquiry
questions and use these to research this issue
further.

8 Conduct research on the internet into the genetic
modification of plants.

a Inyour own words, explain what is meant by
genetic modification.

b Outline three main arguments in favour of the
genetic modification of foods.

¢ Outline three main arguments against the use of
genetically modified foods.
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THE HORN OF AFRICA: VARIATIONS FROM AVERAGE

RAINFALL, 201

FO0D INSECURITY IN 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 km? and is home
to around 100 million people.

People who live in countries on and around the Horn of Africa often experience food
insecurity. This is mainly due to a combination of natural processes and human activities.

In 2011-12, the area experienced the worst drought in decades. It caused the widespread
devastation of millions of hectares of vital food crops and led to the deaths of hundreds of
thousands of people by starvation and malnutrition. The United Nations declared the area to
be in the grip of a famine, the first announcement of its type in nearly 30 years.

At its most severe, the drought and subsequent famine brought food insecurity to more
than 13 million people in the Horn of Africa as well as in neighbouring countries, including
Kenya, Uganda and South Sudan. The situation was worsened by an ongoing conflict in
southern Somalia that made it difficult for aid agencies to deliver food to the communities in
need. As many as one million people fled the affected areas causing a further humanitarian
crisis as refugee camps struggled to accommodate the flood of new arrivals.

Local people in need of assistance as at 5 September 2011

Ethiopia 4.6 million
Djibouti 146600
Somalia 4 million
Kenya 3.8 million

THE HORN OF AFRICA: FOOD INSECURITY SNAPSHOT,
2011-12
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=3 Developing geographical questions (questionnaires and surveys)
=4 ltis important that geographers ask lots of questions. answers to list some main facts.
wrf| These questions can be simple or complex, and can guide 2 Now investigate the famine more deeply by
% an understanding of places, events and the causes and constructing three complex questions that focus
effects factors have on an environment. on its causes. You may want to develop a complex
For example, in the case of an event such as a famine, question that focuses on the political situation in the
a geographer may start the process of understanding the region and the effects this had.
situation by asking a simple question such as, ‘How many 3 Use these same questions and create a questionnaire.
people died in the famine?” Often a simple question will Ask people from varied backgrounds. You could ask
look at the more quantitative aspects of a situation (i.e. members of your class, older or younger school
facts that can be expressed in numbers). friends, your teachers or family and friends. The more
Then, to investigate further and deepen people the better so answers are not one sided.
understanding, a geographer may ask a more complex 4 Prepare a brief report explaining the famine based on
question, such as, 'Was there a change in climate that your answers. Check that you have included causes
caused food crops to fail?’ Often, a complex question will as well as effects in your report to give a well-rounded
look at the more qualitative aspects of a situation (i.e. viewpoint. Include the views of others in your report.

things that can be expressed in words not numbers). The

best complex questions can open up a whole new areato ~ SUrveys
explore and understanding of the situation. Surveys are quite different. They can be better as they

allow for a greater amount of people to be ‘surveyed’ in
lesser time but are often not as detailed. Online surveys
can reach thousands of people.

The following steps will help you to generate a range
of simple and complex questions:

Step 1 Select an event to investigate. ) ) )
1 Take the questions from your questionnaire and turn

Step 2 Construct some simple questions to guide your them into a survey by creating:

initial investigation. The key words ‘who’, ‘where’,

‘when’ and ‘what will help you e ‘closed’ questions - these are where a direct

answer can be given from a predetermined list

Step 3 Investigate the questions you have listed and rather than a complex answer

note down your answers. .
e questions where answers are on a scale (e.g.

Step4 Expand your investigation by forming some more ‘never happens - sometimes - always')
complex questions. Words such as ‘why’, ‘what
caused’, ‘who interacts” and ‘what impact’ will
help you to construct these types of questions.

e questions that require ‘yes or ‘'no’ answers

e questions where a number is attributed to the
answer. Ensure the lowest number (0 or 1) is

Step5 You may also develop some of the questions from given to the most negative response and highest
Step 2 into more complex ones. For example, you number to the most positive. That way when you
could develop 'What?" into "'What will the effect of add them up the highest score relates to the most
... have in the future?’ positive response.

Apply the skill 2 Ask the same people to now answer your survey.

3 Collate all the data from your survey to gauge the
opinions of those surveyed. What trends can be seen
in the results?

Questionnaires

Use Sources 2.72 and 2.73 together with the information

provided to complete the following tasks: 4 Compare the results from your questionnaire and

1 Develop a set of five simple questions about the your survey. Are the results the same? If not, where

famine in the Horn of Africa in 2011-12. Use your do they differ? Why do you think this is?
REVIEW 2.3.4
Investigate and create 2 Research the ways in which governments [e.g.

Australian Aid) and organisations such as Caritas,
UNICEF, Mercy Corps, World Vision and Oxfam
helped bring food security to this region.

Conduct some further research and then complete the
following tasks:
1 How did the ongoing conflict in southern Somalia

comtHbUE to the ferine? 3 What means do you think can be adopted to

establish long-term food security in a region that
experiences famine?
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HOW CAN WE IMPROVE FOOD
SECURITY?

Over the course of human history, the world has seen dramatic and far-reaching changes.
Humans have adapted to changes in the natural environment as well as building and
changing the environment themselves. People have changed from being hunters and
gatherers living in small communities to living as farmers and city dwellers. We have also
improved our way of life through a series of remarkable revolutions: the Agricultural
Revolution, the Industrial Revolution and the Green Revolution. These revolutions have
allowed our populations to grow at an astonishing rate. In the rush to provide enough food
and other raw materials to support our way of life, however, we are in danger of causing
permanent damage to the very systems that support us - the soil, water and climate.

There are solutions, however, and some of them can be found in unusual places. Some
solutions are based on developments at the forefront of technology, such as manipulating the
genes of living organisms. Others come from the distant past; techniques used by Indigenous
people who worked more closely with the natural systems of the Earth.

Looking after the soil

Soil is perhaps the farmer’s most important resource. Many farming practices, however, such
as ploughing, fertilising, clearing natural vegetation, irrigating and draining have degraded
soil to such an extent that the soil can no longer support the same growth of crops as it did
in the past. Many farmers are now changing their techniques to minimise their impact on
the soil structure and nutrients by reducing ploughing, adding protective layers of organic
material (mulch) and growing plants that help return nutrients to the soil.

l Source 2.74 Maize crops planted beneath Acacia trees in Africa are three times more productive than others
nearby as the shade reduces evaporation and the falling leaves provide a natural fertiliser and mulch.
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Water management

. . . . . 25
Modern techniques of measuring soil moisture and delivering water

to plants and animals are helping to reduce poor water management
techniques and improve results in yields. Measuring distribution

of water not only conserves the resource, but avoids over-watering, 2.0
which can lead to salty soils. Storing rainwater in dams and adding
it to crops during critical growing times, for example, can triple the
amount of wheat grown compared with irrigation systems that water
the crops all year round (see Source 2.76).

1.5

1.0

PRODUCTIVITY OF WATER USED IN WHEAT
PRODUCTION (KG OF GRAIN/M?)

0.5+

Rainfed Full Supplemental
production irrigation irrigation of
rainfed production

IRRIGATION TECHNIQUES

l Source 2.76 Productivity of wheat production
under various irrigation techniques, including
supplemental irrigation

l Source 2.75 These Cambodian schoolgirls are learning how some insects can
be used to control pest species in their rice crops.

Pest control

The Green Revolution promoted the use of pesticides such as chemical sprays that helped to
increase the amount of food grown in many places. Some of the side effects of using these
pesticides, however - such as a build-up of chemicals in the soil, loss of biodiversity and an
immunity of some pests to the chemicals - have damaged some of the natural processes

on which farmers depend. A range of techniques are now being developed and put into
place around the world to reduce reliance on pesticides. Using natural pest controls such as
ladybirds to reduce the numbers of aphids on crops, for example, has been highly successful
in many places (see Source 2.76).

REVIEW 2.3.5

Remember and understand 4 Using Source 2.76, describe the advantages of
1 What are the advantages of growing crops in fields adding water to wheat crops at the right time of
where trees are present? What might be some the year.
disadvantages? Investigate and create

2 List the ways in which using chemical pesticides

i 5 Find an example of an animal species that has been
may be harmful to the environment.

successfully introduced to control another species.

Apply and analyse 6 Australia works to protect our agriculture and

3 In Australia, adding mulch to the soil is a common prevent new pests from entering. Research
practice for gardeners and farmers alike. What Australia’s biosecurity measures and find out what
is mulch and how does it help look after soil and sort of produce travellers are expected to declare
Water? when they enter Australia. How effective do you

think these measures are?
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LESSONS FROM INDIGENOUS
FARMERS

In many countries around the world, Indigenous peoples have farmed the land successfully
for centuries. They have developed techniques that work with the natural cycles of nature

to maintain the soil and water resources of the area. In some of these places, the arrival of
mechanised farming and the introduction of chemical fertilisers and pesticides have begun
to degrade the soil and make it less productive. Researchers are now learning that the ancient
farming practices of Indigenous peoples have valuable lessons to teach modern farmers about
working with, rather than against, nature.

Traditional South American practices

Many South American food crops such as potatoes, tomatoes, peanuts and cocoa are now
farmed throughout the world. While these plants started to be grown in countries all around
the world, the traditional methods used to farm them were not used. South American

farmers are experts at improving and protecting their soil and using water sustainably. The
methods they use today are the result of hundreds of years of working with the natural
cycles of the area in which they live.

In the Amazon forest, heavy rains leach
nutrients from the soil making it almost
impossible to farm. The Indigenous people of the
region therefore created their own soil by building
up layers of charcoal, human waste, river silt,
shards of pottery and plant material. They also
built garden beds above the flood levels of the
region’s rivers. Modern-day soil researchers have
found that these garden beds are still highly fertile
more than 500 years after they were constructed.

Indigenous farmers on the high plains and
slopes of the Andes Mountains solved another
common problem - variable rainfall. They terraced
thousands of hectares of mountain slopes to
collect water and provide flat land for growing
crops (see Source 2.77). In the high plains, areas
that were dry for half the year and covered in
water for the other half were successfully farmed
by building raised platforms and constructing
irrigation and drainage canals, as well as human-
made islands. The Aztecs farmed floating platforms
on the lake that covered much of what is now
Mexico City.

l Source 2.77 These terraces were built on the steepest
hillsides by the Indigenous Inca people of Peru to grow and
supply food to the people of Machu Picchu.
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Traditional African practices

In many communities in Sub-Saharan Africa, food insecurity and hunger are constant
problems. Many people see modern techniques such as adding chemical fertilisers and
pesticides as the best way to improve food security in the region. However, some Kenyan
experts believe that an important clue to solving food supply problems lies in the past. They
are promoting the growing and harvesting of indigenous plants such as sorghum, millet and
bambara nuts, as they are better able to cope with the natural soil infertility and cycles of
flood and drought than introduced plants such as maize and wheat (see Source 2.78).

As Kenya's population is growing at around one million people per year and there is
limited arable land for growing food crops, exploring options for agriculture, including
traditional methods, is crucial for Kenya’s food security.

l Source 2.78 Kenyan farmers are now planting fields of indigenous bambara nuts - once considered a food of

last resort during famine, now a potential wonder crop.

REVIEW 2.3.6

Remember and understand

1 Howdid farmers in the Amazon forest overcome the problem of soil infertility?
2 Why did Indigenous farmers in the Andes build terraces?

Apply and analyse
3 Why do indigenous plants sometimes grow better than introduced plants?
4 Why do you think Amazonian farmers added broken pieces of pottery to their soil?

Investigate and create

5 Conduct research online in order to write a step-by-step guide to building terraces
on steep mountainsides such as those shown in Source 2.77. Use sketches to
illustrate some of these steps.

6 Compare the soil improvement techniques used by Indigenous farmers in the
Amazon rainforest with those described earlier in ‘Soil - more than just dirt’
in section 2.1 of this chapter. What are the differences and similarities? Which
techniques are more sustainable?

T T —
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GENETICALLY MODIFIED FOOD

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 in order 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 are
able to 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 genetic
modification, 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

l Source 2.79 Some many Australian cotton farms since 1996.
canola crops in
Australia are
genetically modified to . . .
produce largervields—— The main benefits of GM food production
and require fewer
sprayings of herbicide.
Canola is presentin
many foods such as

. Pest resistance Disease resistance
margarine, bread, " . . o .
mayonnaise and potato Crops can be modified so that they can resist pests GM can help plants resist fungi, viruses and bacteria.
chips. such as insects.

Nutrition Drought resistance

. L . The main benefits of GM food production
Minerals lacking in human diets

can be introduced into food plants
making them more nutritious.

Genes from plants that grow in arid
areas can help make other plants
survive droughts.

Cold tolerance

Plants affected by frost can be modified to help them
survive the cold.

l Source 2.80 The five main benefits of producing genetically modified food
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Opposition to GM foods

Many people are opposed to the genetic modification of food. They
are concerned that GM foods are gradually becoming a part of our
everyday diet without us knowing very much about the long-term
effects. They are also concerned about the possible impacts of GM
crops on other organisms such as the animals that eat the crops,
which are then used for human consumption.

Environmentalists are worried about the impacts of GM crops
on the environment and on the balance of ecosystems. They believe
that some characteristics from GM plants, such as a resistance to
herbicides (weed killers), may be passed on to other plants within the l Source 2.81 In Australia, foods with GM ingredients
environment and even the weeds themselves. must disclose this on the label.

GM foods in Australia

In Australia, many foods containing GM plants are already available on our supermarket
shelves. You have probably eaten some GM foods today. These foods are checked for their
safety and must be labelled as being genetically modified (Source 2.82).

l Source 2.82 GM foods that are available in Australia. The name of the GM crop (see column 1) differs from the way it appears on food labels
(listed in column 2).

GM crop The way it appears on ingredients lists Examples of foods in which it may be used
Canola e Vegetable oil, canola oil Cooking oil, margarine—type spreads, mayonnaise, bread, cakes, biscuits,
snacks (such as potato chips)
Corn e Glucose/glucose syrup/dextrose Cakes, biscuits, muffins, muesli bars, breakfast cereals
e Fructose Cakes, muesli bars
e Maltodextrin Simmer sauces, cake mixes, snacks, breakfast cereals, peanut butter
e Modified starch/thickener Cakes, biscuits, muffins, muesli bars, sauces, breakfast cereals
Cotton e Vegetable oil/cottonseed oil Co'oking.oil, margarine-type spreads, mayonnaise, snacks (such as potato
chips), simmer sauces
Soya bean e Soy oil/vegetable oil Mayonnaise
e Soy protein/vegetable protein Breads, cakes, biscuits, snack foods
e Soy lecithin/emulsifier (322) Breads, cakes, biscuits, chocolate, margarine-type spreads, sauces

Remember and understand Investigate and create
1 What are the main benefits of GM foods? 5 How do you feel about GM foods? Write a 250-300
2 Examine Source 2.82. Did you know that so many word piece explaining your point of view and the
foods in Australia contain GM ingredients? Do you reasons behind it.
eat any of these foods regularly? 6 Which of the benefits of GM food production do

you think has the greatest potential to increase
global food production? Give some reasons for your
answer and discuss them with the class.

Apply and analyse

3 Check the food labels of five foods you eat often.
How many of them contain GM ingredients? 7
Compare this with your classmates’ results and
work out a percentage of foods that are partially GM.

Research one of these GM crops: Golden rice, Bt
cotton, Fortuna potatoes, Flavr Savr tomatoes or

GM bananas. How, why and where have these crops
4 Why is it beneficial for farmers to reduce their use been meeifed?

of chemicals such as pesticides and herbicides?
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WHAT STRATEGIES CAN BE USED TO INCREASE GLOBAL FOOD SECURITY?

Investigate the capacity of the world’s biomes to achieve sustainable food security for
Australia and the world.

. 1 Why is it so important to have an understanding of food availability, food accessibility and

CHECKPOINT resources for its use when learning about food security? [5 marks]

2 Write two paragraphs. The first paragraph should outline areas of the world with
problems with food security using Source 2.7. The second paragraph should illustrate
ways in which food security can be improved into the future. Make sure you use country
examples and statistics to support your ideas. [15 marks]

3 Using Source 2.83 identify the:

a source and year of the data [5 marks]

TEEERRERE R PR I

b worldwide change in people undernourished [5 marks]
¢ regions that have the seen the largest reduction and any areas with an increase.
[5 marks]

4 Suggest some possible reasons for your answers to question 3c. [10 marks]
TOTAL MARKS [ /45]

Global hunger

868 million people are chronically w

undernourished worldwide (

down from 1 billion in 1990-1992 S

but still ‘unacceptably high'. : 4
1

6
{

*_.w

Developed
countries

-20%

@ Number of chronically e ——
undernourished people
in 2010-2012 (in millions)

LR R R RN

|

r N -

. Change since 1990-1992 (in per cent)

l Source 2.83
Infographic showing
the number of

undernourished

people and the N
changes over two b

decades

Source: FAO
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RICH TASK

Food loss and waste Consumers tend to reject food that is not

It has been estimated that around one-third of perfectin appearance and to buy too much food,
all food is lost or wasted around the world every ~ Which spoils or passes its ‘best before” date.
year. Food loss refers to the amount of food Acquiring geographical information

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 and packaging. This
equates to around 1.3 billion tonnes.

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.

1 Keep track of your household’s food waste
for a week, taking note of all edible food that
is not eaten, food that is wasted during meal
preparation (such as peelings), food served
but not eaten, or food spoiled and discarded.
This could be placed into a bucket and
weighed every day. Multiply the total by 52 to
find out the amount wasted per year.

e L R R R R AR

S R LR R
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Communicating geographical information

1 One of the main reasons why food is
wasted in Australia is linked to consumer
demand for fruit and vegetables that
are pleasing in shape and appearance.
Blemished items such as curved carrots
or spotted apples are often taken out

Preparing an infographic
An increasingly popular way for
geographers to present their findings is to 1
prepare an infographic. Infographics use
pictures and symbols to represent complex
ideas and data so that information is clear

and accessible. Follow these steps to

produce your own infographic:

—
—
o=
a
—
—
b
(7p]

Step 1 Decide on a topic and the message
that you want to communicate.
Source 2.84, for example, the key
message is that people waste a
huge quantity of food.

Step 2 Research your topic and collect data
that helps to communicate your key
idea. Don’t include more than 10 key

facts or numbers.

Step3 Use a simple picture to

communicate each of your key facts.

Step 4

Lay your graphics out in a logical
way that links together the key
ideas. Make sure your infographic
is not too cluttered. Give your
infographic a catchy title that
communicates your message.

30%
CEREALS
FOOD LOSSES

In industrialized countries,
consumers throw away
286 million tonnes of
cereal products.

d 763 billion baxes of pasta

WAyiodnze W Oistidtion
W Astanest B Consenption

ar
14

i Source 2.84

This infographic

W Pcesng shows the
furge percentage
Korth America & Ozeavs N ] of waste
Ingusrizlzed s (I worldwide
Sabsahara Avics | each vear for
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cereals.
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by the food producer, discarded by the
retailer or not chosen by the consumer.
Design an advertising campaign to
reduce this aspect of food waste. Your
campaign may use television, newspaper
and/or social media.

Apply the skill

Design and present an infographic
on an aspect of food waste. Here are
some facts to help you get started.
Many of these come from a UN
report, Global Food Losses and Food

Waste.
e One-third of all food is wasted/
lost.

e Up to 50 per cent of fruits and
vegetables are wasted every year.

e Total food wasted and lost in
North America, Oceania and
Europe is 280-300 kg per person
per year. The amount of this that
is food wasted by consumers is
95-115 kg.

e |n Sub-Saharan Africa 120-170 kg
is wasted or lost, about 6 kg of it
by consumers.

e |n developing countries more
than 40 per cent of food loss
occurs in harvesting, transporting
and processing. In developed
countries more than 40 per cent
of losses occur at the retailing and
consuming stages.

e The total amount of food wasted
every year in